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ABBREVIATIONS 


C-NAV (Company name) A differential GNSS Precise Point Positioning system 


DGPS Differential Global Positioning System 


DTU10 A geoid model developed at Danmarks Tekniske Universitet 


DVL Doppler Velocity Log 


ETRS European Terrestrial Reference System 


GAMS GNSS Aided Measurement System 


GAPS (Trade mark) Global Acoustic Positioning System, a USBL system 


GNSS Global Navigation Satellite System 


GPS Global Positioning System 


GGA Global positioning System Fix Data 


IGS International GNSS Service 


IMU Inertial Measurement Unit 


INS Inertial Navigation System 


ITRF International Terrestrial Reference Frame 


kHz Kilohertz 


MBES Multibeam Echo Sounder 


MMI Man Machine Interface 


MRU Motion Reference Unit 


MSL Mean Sea Level 


MSS Mean Sea Surface 


M/V Motor Vessel 


POS MV (Trade mark) Position and Orientation System for Marine Vessels 


PPS Pulse Per Second 


PTU Passive Transmitter Unit 


QC Quality Control 


RDI (Company name) Teledyne RD instruments 


ROTV Remotely Operated Towed Vehicle 


ROV Remotely Operated Vehicle 


RTK Real Time Kinematic 


SBET Smoothed Best Estimate of Trajectory 


SIS Seafloor Information System 


SSBL Super Short Baseline 


SV Sound Velocity 


SVP Sound Velocity Profile 


SVS Sound Velocity Sensor 


TPU Total Propagated Uncertainty 


USBL Ultra-Short Baseline 


UTC  Universal Time Coordinated 


UTM Universal Transverse Mercator 
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1| INTRODUCTION 


This document outlines the tests and procedures performed during the mobilisation and acceptance of 
the 3D UHRS survey onboard M/V Franklin, in preparation for undertaking the Ten noorden van de 
Waddeneilanden (TNW) Wind Farm Zone (WFZ) 3D UHRS survey for the Netherlands Enterprise 
Agency (RVO). The Inspection and Test Plan (ITP) listing the procedures can be seen in Appendix A|. 


The M/V Franklin is a permanently mobilised survey vessel, owned by Northern Survey and operated 
by MMT. All of the survey equipment is regularly calibrated, references to which are made within this 
report where required. 


 


Figure 1 M/V Franklin. 


This document specifically details the calibrations and verifications performed for the following 
equipment: 


VESSEL EQUIPMENT 


 Primary Positioning System - Applanix POS MV 320 with C-Nav 3050 using C2 corrections 


 Secondary Positioning System - C-Nav 3050 using C2 corrections 


 Heading / Motion Sensor - Applanix POS MV 320 


 Sound Velocity Probe - Valeport SVX2 


 Multibeam Echo Sounder - Kongsberg EM2040 Dual Head (EM2040D) 


Atmospheric pressure gauge - Vaisala PTU 303 
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3D UHRS EQUIPMENT 


 Geo Source 200 LW x 3 


 Geo-Sense ULW Streamer x 6 


 Wifi Dual GPS antennas x 15 


 Multitrace recording unit 


 PPS x 4 


 


The specific tasks undertaken during the acceptance tests can be summarised as follows: 


 Sensor Offsets 


o Confirmation of correct entry within the online survey systems 


 Navigation System 


o Static validation 


o Transformation Verification 


o Dynamic validation  


 Heading System 


o IMU / Vessel reference frame configuration 


 Multibeam Echo Sounder Calibration 


 SVS comparison 


 3D UHRS source test  


 3D UHRS Recording unit test 


 3D UHRS Streamer tests 


 3D UHRS Navigation recording test 


 3D UHRS integrated seismic spread test 


 3D UHRS Signature test 


 3D UHRS Streamer working noise limit 


 3D UHRS Streamer tow depth and balancing 


 3D UHRS Positioning 


 3D UHRS geological signal assessment 
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2| SENSOR OFFSETS 


Dimensional survey of the vessel by Bluepix AS and Parker Maritime AS is enclosed in Appendix B|. 
Land survey techniques were used to establish the orientation of the vessel reference frame and sensor 
offset locations and orientations within this frame. 


The sensor offsets and rotations are applied with respect to the Bluepix and Parker Maritime coordinate 
system as illustrated in Figure 2 below. 


 


Figure 2 Parker Maritime AS Co-ordinate/rotation system. 


 X axis is positive to Starboard 


 Y axis is positive to Forward 


 Z axis is positive Upward 


Table 1 Sensor antennas and ref points used during calibration. 


FIXPOINTS X(M) Y(M) Z(M) 


Antenna POS MV 1 -1.564 2.387 20.200 


Antenna POS MV 2 1.944 2.411 20.203 


Antenna C-NAV C1 -1.163 2.389 20.197 


Antenna C-NAV C2 -0.056 2.398 20.198 


Antenna Hemisphere 0.343 2.400 20.199 
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2.1| POS MV OFFSETS 


The sensor offsets and rotations are applied with respect to the Tate/Bryant co-ordinate system, 
illustrated in Figure 3. 


 


Figure 3 Tate/Bryant Co-ordinate/Rotation System. 


 X axis is positive to Forward 


 Y axis is positive to Starboard 


 Z axis is positive Downward 
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The POS MV is configured to perform all lever arm computations for attitude at the Sensor 1 (EM2040D) 
location. The position outputs are valid at the reference point, using the following sensor offsets (where 
applicable) in the Tate/Bryant co-ordinate system: 


Table 2 POS MV offsets. 


FROM REFERENCE POINT TO X (M) Y (M) Z (M) 


IMU 0.000 -0.000 -0.168 


Primary POS MV Antenna 2.387 -1.564 -20.284 


Sensor 1 (EM2040D) 9.704 -2.893 3.040 


All offset measurements and misalignments were entered into the POS MV software configuration utility 
in order to achieve the following: 


 An integrated position solution for the MBES reference point. 


 Elimination of crosstalk between pitch and roll for the lines reference point due to any small 
heading misalignment between IMU and sensor frames. 


The C-Nav differential solution was interfaced to the POS MV so a "loosely coupled" solution was 
computed for the sensor reference position. Figure 4 shows the IMU and primary POS MV GNSS lever 
arms, the alignment of the IMU with respect to vessel frame and the output of the attitude valid at the 
sensor to the Kongsberg acquisition package SIS. Since the reference point and the centre of rotation 
are coincident the offsets for these fields remain zero. 


The offsets for the EM2040D system were entered in the POS MV configuration utility as shown in the 
following screenshot (Figure 5 and Figure 6). The EM2040D is the primary MBES on M/V Franklin and 
is, therefore, used as the position reference. The offsets to this location are accommodated for in all the 
software using vessel GGA position. 


 


Figure 4 POS MV lever arms and mounting angles. 
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Figure 5 POS MV sensor mounting. 


 


Figure 6 POS MV tags and auto start. 
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2.2| KONGSBERG SIS OFFSETS EM2040D 


The offsets within the Kongsberg SIS acquisition system is defined where the position and attitude data 
is valid, with the following sensor offsets applied (Table 3 and Figure 7). Since the EM2040D Tx is the 
MBES reference point and the POS MV sensor 1 solution for position and attitude is valid at this point, 
the offsets are zero. 


The sensor offsets and rotations are applied with respect to the Tate-Bryant co-ordinate system as 
illustrated in Figure 3. 


The following definitions are thus valid. 


 X axis is positive to Forward 


 Y axis is positive to Starboard 


 Z axis is positive Downwards 


Table 3 Kongsberg SIS EM2040D offsets. 


 X (M) Y (M) Z (M) 


EM2040D Tx (Sensor 1) 0.00 0.00 0.00 


EM2040D Rx Port -0.026 -0.398 -0.174 


EM2040D Rx Stbd -0.032 0.398 -0.178 


POS MV Position (EM2040D Tx) 0.00 0.00 0.00 


POS MV Attitude (EM2040D Tx) 0.00 0.00 0.00 


Crescent Hemisphere Position -7.304 3.236 -23.239 


 


Figure 7 SIS location offsets EM2040D. 
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3| DIMENSIONAL CONTROL 


3.1| M/V FRANKLIN 


Whilst the vessel was in dry dock in Hirtshals, Denmark, during August 2013 a dimensional survey was 
undertaken by Parker Maritime AS, on behalf of MMT. See Appendix B| - Dimensional Report for the 
full report. 


The following equipment was used: 


 Leica TCR1203 Total station. Serial no 871854 


 SC4W 3D coordinate calculation software. 


 Various minor survey equipment (e.g. tripod, rulers, prism etc.) 


The following instruments coordinates and angles were established in addition to the vessel reference 
system and fix points. 


 All GPS Antenna 


 Sensor mounting plates including POS MV IMU 


 IXSEA GAPS 


 Vessel A Frame Tow Points 


 General survey accuracy +/- 1.5 mm 


Additionally, a dimensional control survey was carried out by BluePix whilst the vessel was in 
Falkenberg, Sweden during February 2016, Appendix B|. 


The following instruments coordinates and angles were established: 


 EM2040D 


 IXSEA GAPS 


 Vessel A Frame Tow Points 
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4| GEODETIC PARAMETERS 


The geodetic datum for the survey is a shift from ITRF2014 to ETRS89 with UTM31N as confirmed in 
Figure 8. 


 


Figure 8 Geodetic datum settings in QINSy. 


A verification of the geodetic settings entered in the acquisition software was tested during the 
mobilisation. The trial position detailed in Table 4 Test coordinate for datum shift transformation was 
used to test the transformation from ITRF2014 to ETRS89. The test coordinates were taken from the 
MMT document 103270-RVO-MMT-QAC-PRO-3DPROJMA-04. 


The transformation showed consistent results and agreed with the supplied test coordinate, Figure 9. 
Please refer to Appendix D| for the full QINSy database setup report. 


Table 4 Test coordinate for datum shift transformation 


UTM ZONE 31N EPOCH 2019.5 


ITRF2014 ETRS89  


55°00' 00.000”N  003°00' 00.000”E  54°59' 59.982”N 002°59' 59.974”E  


6094791.421 500000.00 6094790.862 499999.541 


The results from the transformation test are presented in Figure 9 below. 
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Figure 9 QINSy transformation test results. 
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5| NAVIGATION SYSTEM 


5.1| STATIC VALIDATION 


A static validation of the positioning system was performed on the 23 of October 2019 alongside in the 
port of Eemshaven, Netherlands. Position data from both the Primary (POS MV with C2 Corrections) 
and Secondary navigation system (C-NAV 3050 with C2 corrections) were logged for a period of 
30 minutes. The positions from the two systems were compared in a scatter plot to identify any deviation 
between the two systems. 


The following plot presents the correlations between the two positioning systems. Each blue dot 
represents a deviation between the two systems at a given time (delta X and delta Y). Analysis of the 
results illustrates a good correlation, as presented in Figure 10 and Table 5 static positioning validation 
below. 


 


Figure 10 Static positioning validation. 
The plot shows the deviation between the primary and the secondary positioning systems. 


Table 5 Mean differences from static validation with standard deviation. 


POS MV – C-NAV DELTA EASTING (M) DELTA NORTHING (M) 


Static validation 0.03 0.05 
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5.2| DYNAMIC VALIDATION 


A dynamic validation of the positioning systems was performed on 29 Oct 2019 in the calibration area. 
Position data from both the Primary (POS MV with C2 Corrections) and Secondary navigation system 
(C-NAV with C2 Corrections) were compared. 


Figure 11 to Figure 14 shows the correlations between the two positioning systems. Each dot represents 
the deviation between the two systems at a given time (delta X and delta Y). Analysis of the results 
showed a good correlation as shown in Table 6. 


 


Figure 11 Dynamic validation, going east. 
The plots show the correlation between primary and secondary positioning systems. 
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Figure 12 Dynamic validation, going north. 
The plot shows the correlation between primary and secondary positioning systems. 


 


Figure 13 Dynamic validation, going south. 
The plots show the correlation between primary and secondary positioning systems. 
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Figure 14 Dynamic validation, going west. 
The plots show the correlation between primary and secondary positioning systems. 


Table 6 Mean position difference POS MV – C-NAV 3050. 


POS MV – C-NAV 3050 EASTING (M) NORTHING (M) 


W-E 0.03 0.03 


S-N 0.02 0.04 


N-S 0.03 0.05 


E-W 0.02 0.03 


5.3| RESULT NAVIGATION SYSTEM VALIDATION 


The test results show that the accuracy of the navigational system is within the required specification. 


The results of the dynamic and static validations compared sufficiently to comply with the required 
accuracy. 
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6| HEADING SYSTEM 


6.1| IMU FRAME / VESSEL REFERENCE FRAME 


The yaw angle of the POS MV mounting plate was established during the dimensional survey (Section 
2|). This survey determined that an adjustment offset of +88.540˚ should be entered into the POS MV 
unit as the yaw angle prior to the GAMS calibration. 


6.2| GYRO CALIBRATION 


A POS MV GPS Azimuth Measurement Sub-System (GAMS) validation was performed by an Applanix 
engineer during installation of POS MV 320 system. This process calculates the GPS baseline, thereby 
enabling the highest possible degree of heading accuracy. The purpose of this procedure is to validate 
the values provided in the dimensional survey report. The settings in the POS MV system are manually 
entered as they are found in the report. The test was repeated 3 times to allow detection of variances. 


The result of the GAMS validation is shown in Table 7 and Figure 15. 


Table 7 POS MV GAMS results. 


ANTENNA SEPARATION (M) BASELINE VECTOR (M) 


3.508 (x) 0.024 (y) 3.508 (z) 0.003 


 


Figure 15 POS MV GAMS parameter setup. 


During the mobilisation in Eemshaven on the 25 Oct 2019 a comparison between the Primary and 
Secondary gyros was recorded for 30 minutes using QINSy, the comparison showed a good correlation 
between the two systems. 


The results of the Gyro comparison are shown in Figure 16. 
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Figure 16 Gyro comparison. 
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7| MBES VERIFICATION TEST KONGSBERG EM2040D 


7.1| VERIFICATION PROCEDURES 


When a multi beam echo sounder, motion sensor and gyro are installed on a vessel, there will be some 
residual misalignment between the sensors due to the configuration of their mounting points.  During 
survey operations the MBES data, with appropriate offset corrections, needs to be relative to true 
vertical. Any deviations in roll will translate to depth measurement errors in the outer beams, increasing 
with changes in beam angle. Deviations in pitch will result in an along track positioning error. 


All data from positioning, motion, heading and MBES systems are time tagged with accurate pulse per 
second (PPS) time at the source of data acquisition. The PPS signal is coordinated with a NMEA UTC 
ZDA message string in the POS MV GNSS system and distributed to all online acquisition hardware 
systems. Precise time integration is performed online in QINSY and carried through all post-processing. 
Combining the electronic pulse and the corresponding time value in QINSy, an absolute GNSS-based 
UTC clock is generated. This clock is based on a special high resolution timer which gives a much better 
resolution than the standard internal Windows™ timer that is limited to a 10 to 15 ms resolution. This 
higher resolution timer becomes the common time reference frame for all interfaced sensors providing 
data to QINSy. The accuracy of this internal 1 PPS UTC clock has been proven to be better than 0.5 ms. 
Since the time tagging is synchronised by PPS no latency needs to be applied in the system. 


The purpose of the verification tool is to allow the user to efficiently analyse swath alignment error and 
to produce verification values that can be used by other processing software to produce properly 
corrected bathymetric surfaces. The verification will not include rapid time varying corrections, but 
systematic static offsets in the attitude sensors. It is, therefore, not the MBES that is calibrated, but 
rather the sensors that give input to the MBES (gyro, roll, pitch, heave etc.). 


The latency, pitch, roll and yaw offsets can be determined by collecting and processing some defined 
data sets. These data sets are selected to isolate and let the system quantify the discrete errors. 


The MBES system has had the offsets and installation angles determined during the dimensional survey. 
Since the time tagging is synced by PPS no latency is applied in the system. Some additional offset 
adjustments were applied compared to previous calibration. 
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7.2| EM2040D CALIBRATION AREA 


The Kongsberg EM2040D Multibeam echo sounder verification (or "Patch Test") was performed on the 
29 October 2019, over a wreck in the German Bight approximately 94 km north north-west of 
Eemshaven, Holland (Figure 17). 


The orientation of the run-lines was adjusted to perpendicularly cross the wreck. 


 


Figure 17 Kongsberg EM2040D verification location. 
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7.3| ROLL VERIFICATION 


PROCEDURE 


To determine the roll offset, a survey line should be defined in an area with a flat and featureless seabed. 
Two sets of data should be collected from the line, one in each direction as shown in Figure 18. If the 
motion and position corrected data sets are viewed in cross-section, a roll offset will result in the data 
sets matching at nadir, but diverging with increasing beam angle off nadir. 


 


Figure 18 Roll verification method. 


DESCRIPTION 


The roll verification was performed in the flat area around the wreck. Two lines were surveyed with 
reciprocal heading, with a constant speed 4 knots as shown in Figure 19 and Figure 20. 
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Figure 19 Lines used during port roll verification. 


 


Figure 20 Lines used during starboard roll verification. 


RESULTS 


The result from the verification shows no new angular offset have been identified, the angular offsets 
remain unchanged and are detailed in Figure 21, Figure 22 and Table 8. 
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Figure 21 Roll verification, port transducer. No adjustment necessary. 


 


Figure 22 Roll verification, starboard transducer. No adjustment necessary. 


Table 8 Roll verification results. 


TRANSDUCERS ROLL  (DEGREE) 


EM2040D port 33.898° 


EM2040D stbd -34.542° 
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7.4| PITCH VERIFICATION 


PROCEDURE 


For the pitch verification, ideally, a steep slope or prominent feature with little variation in the horizontal 
plane is required as shown in Figure 23. Two lines are run at the same speed in the opposite direction 
perpendicular to the feature. 


 


Figure 23 Pitch Verification method. 


DESCRIPTION 


The pitch verification was performed for the Port and Starboard Transducers over the wreck. Two lines 
were surveyed with reciprocal headings at a constant speed of 4 knots as shown in Figure 24. 


  


Figure 24 Lines used during pitch verification of port and starboard transducers EM2040D. 
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RESULTS 


The patch test showed no angular offset due to pitch and no adjustments were required as detailed in 
Figure 25, Figure 26 and Table 9. 


  


Figure 25 Pitch verification for port transducer, EM2040D. 


  


Figure 26 Pitch verification for starboard transducer, EM2040D. 


Table 9 Pitch Verification Results. 


TRANSDUCERS PITCH (DEGREE) 


EM2040D port 0.69° 


EM2040D stbd -0.434° 
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7.5| HEADING (YAW) VERIFICATION 


PROCEDURE 


The yaw offset can be determined by running two parallel lines with the feature in the outer beams, for 
each head as shown in Figure 27. These lines should be run in opposite directions and at the same 
speed. The position or contour offsets from the overlapping data between the two lines can then be used 
to determine the yaw installation offset. 


 


Figure 27 Yaw verification method. 


DESCRIPTION 


Two offset parallel lines were run in opposite directions over the wreck, for each head. A constant speed 
of 4 knots was maintained for all of the survey lines as shown in Figure 28 and Figure 29. 
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Figure 28 Lines used during yaw verification of Port Transducer. 


  


Figure 29 Lines used during Heading (Yaw) verification of Stbd Transducer. 
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RESULTS 


The result from the verification shows no angular offset due to yaw and no adjustment were required as 
detailed in Figure 30, Figure 31 and Table 10. 


  


Figure 30 Port transducer heading (yaw) verification. 


  


Figure 31 Stbd transducer heading (yaw) verification. 


Table 10 Heading (yaw) verification results. 


TRANSDUCERS YAW  (DEGREE) 


EM2040D port 0.411° 


EM2040D stbd -0.065° 
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7.6| RESULTS PATCH TEST 


The verification results determined on 29 October 2019 are summarised in Table 11. 


Table 11 Verification results for 29 October 2019. 


HEAD PITCH ROLL YAW 


Port Rx 0.69 33.898˚ 0.41˚ 


Stbd Rx -0.434˚ -34.542˚ 359.935 


The application of the C-Os is confirmed in Figure 32. 


 


Figure 32 Kongsberg SIS offsets angles (post-verification). 
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8| GNSS TIDE 


The tidal reduction methodology used encompasses all vertical movement of the vessel, including tidal 
effect and vessel movement due to waves and currents. The vessel navigation is output into a post 
processed format, SBET (Smoothed Best Estimated Trajectory) that is then applied onto the MBES 
data.  


This methodology has proven to be very accurate as it accounts for any changes in height caused by 
changes in atmospheric pressure, storm surge, squat, loading or any other effect not accounted for in a 
tidal prediction. 


The primary solution is to collect raw GNSS data by using the POS MV system, the data will then be 
processed with the POSPac software. The vertical accuracy of the post processed solution will be in the 
order of 5 cm. The POS MV GNSS-INS data will be referenced to ETRS89 UTM31N and reduced to 
DTU15/DTU18 LAT and MSL. 


 


Figure 33 Overview of the DTU15 LAT model for the North Sea. 
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A comparison between Eemshaven tide gauge and the post processed GNSS tide was conducted while 
alongside in Eemshaven on the 24 October. 


Twenty-four hours of POSMV data was logged and compared against the tide gauge in Eemshaven, 
the data collected is displayed in Figure 34 and shows a good correlation between the data sets. 


 


Figure 34 Franklin alongside tidal comparison. 
Eemshaven tide gauge vs post processed POS GNSS (DTU15_LAT). 
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9| SOUND VELOCITY 


Acoustic ray paths are a function of the water density, salinity and temperature through which they pass 
and uncertainties in these qualities will lead to significant errors. 


Further, the properties of the water column are largely unpredictable and vary both spatially and 
temporally. To ensure that the overall depth measurement accuracies are preserved, sound velocity 
(SV) observations must be observed with sufficient frequency, density and accuracy to preserve the 
required precision. 


The sound velocity probes onboard the M/V Franklin include: 


Valeport Midas SVX2 (S/N 60259) used as SVP (SVX) launched over the side. 


Valeport Midas SVX2 (S/N 32716) used as SVP (SVX) launched over the side. 


Valeport MiniSVS (S/N 68237) used with the EM2040D. 


The SVP units are factory calibrated every two years. In order to verify the unit repeatability, two profiles 
were taken at the same location for comparison purposes. The hull mounted units are verified against 
the acquired profile whenever a profile is taken. 


For calibration certificates for all sensors, see Appendix C|. 


9.1| SOUND VELOCITY PROFILE COMPARISON 


Sound velocity profile verification was made at the calibration site. 


Two casts were acquired in the same location with the two independent SVX2 velocity profilers in order 
to show reliability as shown in Figure 35. 


The average value of both casts over the same depth range was 1504.494 ms-1 and 1504.500 ms-1 
respectively, indicating no significant deviations between the two sound velocity profilers. 
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Figure 35 Sound velocity probe verification. 
SVX2 (S/N 32716) in grey and SVX2 (S/N 60259) in yellow. 
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10| 3D UHRS VERIFICATION 


10.1| 3X GEO-SPARK 200 XF (2KJ PULSED POWER SUPPLY) 


The sparker and streamer specifications are shown in Table 12 and Table 13. 


Table 12 Sparker specifications. 


NAME Geo-Source 


MODEL 200 LW 


MANUFACTURER Geo marine surveys systems B.V. 


HV CABLE 3x 75 m manual cable reels 


NUMBER OF TIPS 200 x3 


WEIGHT  60 kg 


OPTIMAL TOWING DEPTH  0.35m 


OPTIMAL ENERGY 2-3 joules 


Table 13 Streamer specifications. 


NAME Geo-Sense 


MODEL  Light Weight (LW) 


MANUFACTURER Geo marine surveys systems B.V. 


TOW LEADE 75 m 


STREAMER LENGTH 50m (36m Active) 


NUMBER OF CHANNELS 24 


GROUP INTERVAL Variable 1 m (ch 1-12) and 2 m (ch 12-24) 


N ELEMENT /GROUP 
STRETCH 


1 
7 m (front and tail) 


STREAMER FLUID Shell sol T 


CABLE REEL Manual cable reel with slip rings 


TOTAL WEIGHT  350 kg 
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10.2| ACQUISITION PARAMETERS 


Acquisition parameters for the sparker verification is shown in Table 14. 


Table 14 Sparker acquisition parameters. 


  COMMENT 


Projection, Zone ETRS 89, 31N EPSG (25831) 


Speed 3 - 4 kts  


Sampling Frequency 10 kHz  


Frequency Content 0.1 – 5 kHz  


Recording length 200 ms  


Triggering interval 225 ms  


Energy 600 J Three sources 


10.3| 3D UHRS TESTS 


The 3D UHRS verification tests were carried out in Eemshaven on the 24 October and in the verification 
area on 29 October 2019. The acquisition parameters are presented in Table 14. 


10.3.1| ALONGSIDE TESTS 


Mobilisation and Sea Trials acceptance tests were performed. One of the lines was acquired twice in 
opposite directions for the positional verification. The acceptance procedures performed during 
mobilisation are summarised in Table 15. 


Table 15 Mobilisation Acceptance Tests. 


TEST DESCRIPTION EXPECTED OUTCOME(S) RESULTS 


Sources Test 


- Three sparker deployed 
and firing at the expected 
operational energy (400, 600 
and 1000J). 
 
- Test of the Spare(s) 
2000XF with one of the 
deployed sparker (20min at 
expected operational energy 
(1000J). 


- Sources fire without 
malfunction  
- Correct ‘flip-flop’ firing of the 
sources 
- Test of the optimal shooting 
rate based on the charging time 
of the Power Pulse Supply with 
the vessel generator 


Achieved expected outcome 


Recording 
unit test 
(analogue 
system) 


Recording of a test file for 
each Multitrace unit 
(including spares) 


- Recorded data should produce 
a white noise spectrum in the 
frequencies of interest. 


Achieved expected outcome 
(see Figure 36 to Figure 41) 


Streamers 
Tap Test 


Tap test of 6 streamers  


- Check the response of the 
channels, flag the dead channel 
if applicable (and replace the 
streamer if the number of dead 
channels does not comply with 
the survey specifications) 
- Check the electrical noise 
differences between the 
different streamers. Improve 
grounding if necessary. 


Achieved expected outcome 
(see Figure 42 to Figure 47). 
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TEST DESCRIPTION EXPECTED OUTCOME(S) RESULTS 


Auxiliary 
hydrophones 
test 


Tap test of the auxiliary 
single element reference 
streamer fixed on the source 
(including spares) → tap test 
can be replaced by the 
source test 


- Check the response of the 
auxiliary reference hydrophones 


Achieved expected outcome 
(see Figure 48). 


Navigation 
recording 
test 


- All Wi-Fi beacons, 
including spares are 
connected. Battery levels 
are checked from the survey 
room. 
- Data recorded and the 
position logs checked 


- All beacons are working as 
expected 
- The log files and SegY 
headers are correctly populated 
with the valid values for every 
shot: 
FFID 
Centre of source 
Every receiver group 
Feathering angle 


Achieved expected results (see 
Figure 49 for beacons). 


External 
Navigation 
Input 


- Send a custom string from 
the navigation system of the 
vessel to the UHRS 
acquisition server 


- Nav. string well generated and 
received by the acquisition 
system 


Achieved expected results 
(output log checked) 


Integrated 
seismic 
spread test 


Test of the fully assembled 
UHRS-3D system (during 
the source test) with: 
Sparkers / PPS 
6 MC streamer 
3 Auxiliary 
15 DGPS beacons 
1 Wi-Fi Router 
Backup system 


- The whole system was 
working as expected for at least 
2 hours 
- The data backup system is 
working as expected 
- The SEGY files and LOGS are 
produced as expected 


Achieved expected results (the 
procedure was executed as if 
on production line) 
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Additional verifications of each GPS antenna was performed while alongside, the positioning of the 
antennas was compared to a known point on the vessel and logged in a scatterplot in QINSy. The 
verification showed good correlation with the vessel positioning as shown in Table 16 and Appendix E. 


Table 16 GPS verification. 


GPS ANTENNA – PORT BOLLARD SD EASTING (M) SD NORTHING (M) 


Centre sparker 0.07 0.32 


Port sparker 0.12 0.06 


Stbd sparker 0.10 0.04 


Streamer 1 front 0.21 0.22 


Streamer 1 tail 0.05 0.05 


Streamer 2 front 0.12 0.20 


Streamer 2 tail 0.03 0.06 


Streamer 3 front 0.07 0.17 


Streamer 3 tail 0.09 0.09 


Streamer 4 front 0.14 0.21 


Streamer 4 tail 0.19 0.28 


Streamer 5 front 0.19 0.12 


Streamer 5 tail 0.22 0.22 


Streamer 6 front 0.07 0.27 


Streamer 6 tail 0.03 0.12 


10.3.2| SOURCES, STREAMERS AND REFERENCE HYDROPHONE TESTS 


The Pulsed Power Supplies (PPS) were shooting for approximately 20 minutes; each at the expected 
operational power energy (600 J) fired without overheating or interruptions and demonstrated required 
recharge capacity (approx. 335 ms). 


The three sparker sources were fired at 1000J per array (maximum power expected), in flip flop mode 
for 20 minutes. All 4 PPS (1 spare) were tested and the following results were observed: 


 Power supplies, no overheating and signs of sparking, and no tightness of all earth bolts. 
Although very few miss fires were noticed. 


 Deck lead, slip rings, tow cable, the connectors at start and end of the test were checked and 
no signs of degradation. 


 Sparkers, no signs of degradation in sparker tips at start and end of the test. 
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10.3.3| RECORDING UNIT TEST (ANALOGUE SYSTEM) 


Without the streamer connected to the multi-trace unit, a test file was recorded. The recorded trace data 
produced a white noise spectrum as is shown in Figure 36 to Figure 41, with no anomalous spikes in 
the spectra. All main multitraces and spare multitraces were successfully tested. 


 


Figure 36 White noise spectrum of S/N 18661002. 


Flat spectrum in the frequencies 
of interest on the recording 
device. No spikes of notches 
observed 
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Figure 37 White noise spectrum of S/N 18661022. 


 


Figure 38 White noise spectrum of S/N 18661023. 
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Figure 39 White noise spectrum of S/N 18662028. 


 


Figure 40 White noise spectrum of S/N 18662057. 
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Figure 41 White noise spectrum of S/N 18662028. 
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10.3.4| STREAMERS TAP TEST 


Each streamer, after being connected together were tested one by one to ensure that each hydrophone 
reacted as expected. No dead channels were observed on the streamers during this test as shown in 
Figure 42 to Figure 47. The test was performed successfully. 


 


Figure 42 Streamer 1 (channels 1-24). 
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Figure 43 Streamer 2 (channels 25-48). 


 


Figure 44 Streamer 3 (channels 49-72). 
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Figure 45 Streamer 4 (channels 73-96). 


 


Figure 46 Streamer 5 (channels 97-120). 







CLIENT: NETHERLANDS ENTERPRISE AGENCY (RVO) 
MOBILISATION AND CALIBRATION REPORT | TNW_20191108_MMT_3D MAC REPORT_RM_VA_F 


 


PAGE | 49 


 


Figure 47 Streamer 6 (channels 121-144). 


10.3.5| AUXILIARY HYDROPHONE TEST 


The auxiliaries’ hydrophones test was done during the two-hour resilience test with the hydrophone 
attached to one of the sparker frames. The system is recording the Auxiliary hydrophone on channel 
145 – 146 – 147, Figure 48. 


 


Figure 48 Three auxiliary hydrophones (channel 145 – 146 - 147). 
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10.3.6| NAVIGATION RECORDING TEST 


All Wi-Fi beacons were connected and attributed to their buoys in the acquisition software (front, tail 
buoy or sparker). A file was recorded to make sure that the positions were logged correctly, the 
navigations files were populated, the position of each receiver and feathering angle were computed and 
logged into the specific headers (FFID, Source X and Y, Receiver X and Y, CDP X and Y, as shown in 
Figure 49 and Figure 50. 


 


Figure 49 SEG-Y header populated. 


 


Figure 50 Online display of the 15 antennas in use. 


SEGY Header from 
the recording data 
(RAW). The image 
shows the Trace #, 
FFID, 
Source/Receiver and 
CDP X-Y position 
(computed from the 
DGPS antennas 
shown in the image 
below) and the source 
index corresponding 
to the sparker firing. 
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10.3.7| EXTERNAL NAVIGATION INPUT 


An external navigation string was generated by the QINSy navigation system and recorded by the 3D 
seismic recording system as shown in Figure 51. 


 


Figure 51 External navigation string. 


10.3.8| INTEGRATED SEISMIC SPREAD TEST 


All the equipment was working and recording for over 2 hours in order to simulate acquisition scenario. 
The data backup system worked as expected and the SEGY files and LOGS were produced as 
expected. 


  







CLIENT: NETHERLANDS ENTERPRISE AGENCY (RVO) 
MOBILISATION AND CALIBRATION REPORT | TNW_20191108_MMT_3D MAC REPORT_RM_VA_F 


 


PAGE | 52 


10.4| SEA TRIALS 


Sea trials were performed on the survey site on the 29 October previous to start of acquisition as 
summarised in Table 17. 


Table 17 Sea trials acceptance tests 


10.4.1| SIGNATURE TEST 


To perform the signature tests a Neptune calibrated hydrophone was located at 10m depth, 
approximately 10 m in front of the central sparker. A Mini-trace (GeoMarine Survey Systems) recording 
device sampling at a rate of 10kHz was used. The sparker signature was tested for 400 J and 600 J 
energy, and the respective frequency spectrum was analysed. The 400 J energy was tested just in case 
the 600 J energy did not allow for a good S/N ratio. After testing the 600 J and measuring the signature 
we concluded that its S/N ratio was high enough and that this was the best energy for the survey 
specifications. The pulse signature for each source at 600J and their respective spectrums are shown 
in Figure 52. 


TEST DESCRIPTION EXPECTED OUTCOME(S) RESULTS 


Signature Test 


Reference hydrophone will 
be deployed 10m below the 
source and record >100 
shots (at the expected 
production range of energy) 


- Test signatures conform with 
the manufacturer signature 
library with the least ‘bubble 
effect’ 
 


 


Streamer working 
noise limit  


Noise data will be recorded 
with the 6 streamers 
operating according to 
survey design (including 
other equipment in use). 
 


- Noise mitigation action and 
determination of a level of 
acceptance streamer noise. 
Requirements for noise level 
and S/N ration are to be based 
on these tests 


Test performed at 
combination mode, 
proved to produce the 
quieter results 


Streamer tow depth 
and balancing 


At constant survey speed, 
the depth of the 6 streamers 
will be assessed. Balancing 
of the streamers using lead 
weights will be modified 
based on the outcomes of 
the tow depth analysis 


- Streamer ideally balanced at 
constant speed through water, 
with a gentle slope toward the 
tail 
- Identical balancing for all 
streamers in operation 


Achieved expected 
results 


Positioning and  


All positions will be 
monitored to assess 
potential equipment or 
steering issues affecting the 
spread geometry stability 


- Assess the behaviour of the 
streamers under normal survey 
conditions and adjust vessel 
handling/towing configuration if 
needed 


Achieved expected 
results for the feathering 
angles, however there 
was an issue with the 
projection system to be 
used. 


Geological signal 
assessment  


Data will be recorded and 
reviewed according to the 
survey requirements and 
objectives 


-Data meets the vertical 
resolution requirements  


- Data meets the desired 
penetration 


 
- No major acquisition artefact 
present in the exported SEGY 
data 


Achieved expected 
results 
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Figure 52 Signature for 600 J energy settings.  
Source 0 (green), source 1 (orange) and source 2 (blue). 


10.4.2| SEG-Y INTEGRETY 


To evaluate the SGY integrity several procedures were taken and will be taken for every line: 


 Clock synchronization check to make sure that both the SEG-Y data and the vessel information 
have the same time values and ensuring the correct positioning of the data. 


 SEG-Y and multi-trace log check. To ensure that both the SEG-Y data as well as the logs match 
and do not have any discrepancy. 
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10.4.3| SOURCES QC 


The spectrum of each source was assessed and will be continuously assessed during acquisition, an 
example of which is shown in Figure 53. 


 


Figure 53 Source spectrum. 
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10.4.4| STREAMER TOW DEPTH AND BALANCING 


A slanted streamer configuration was obtained after streamer calibration. A desirable slant balance 
along all the 6 streamers was confirmed by direct observation of the receiver ghost per channel in each 
streamer as shown in Figure 54 for streamer 4. Streamer balancing will be checked during each shift 
while data is being acquired. 


 


Figure 54 Trace domain with flat seabed. 
Showing the increasing depth with the longer offsets. Shown by the increase separation between the 
ghost and the primary. 
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10.4.5| TIDAL VALUES CORRECT INPUT 


In order to assess if the tidal values are being correctly logged in the seismic header data, a header plot 
with the tide values in depth was generated for the test data. This procedure will be repeated for all the 
lines, an example of which is shown in Figure 55. 


 


Figure 55 Tidal plot values imported into the seismic data. 
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10.4.6| POSITIONING TEST 


The computed offset derived by the buoys positioning was converted into time and plotted on top of the 
direct arrival to assess: 


 Systematic biases caused by potential clerical errors in offset measurements. 


 Relative accuracy of the buoys (errors not bigger than 1.5 ms). 


An example is shown in Figure 56. This process was executed for all the sources on the first, the middle 
and last channel of each streamer. This will be visually checked during survey for every line. 


 


Figure 56 Buoys derived offset plotted on top of the direct arrival for channel 104. 


10.4.7| CONCLUSION 


All systems passed their acceptance tests, and there is no evidence of equipment malfunction. The 
positioning test of the UHRS system did not show any positional issues. A tailored analysis, and de-noise 
tests were done in order to make sure that the vessel noise will not compromise project objectives. 
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11| VERIFICATION TESTS APPROVAL 


 


 


 


 


Verification tests accepted 2019-11-05 
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1 Introduction 


Bluepix AS has on request from MMT performed a Survey of M/V Franklin. The work was performed 


09.02.2016 in Falkenberg, Sweden. 


2 Report revision 


18.02.2016 0 For Use AD ABM AD 


18.02.2016 A IDC AD ABM AD 


Date Rev. no Reason for Issue Written Verified Approved 


 


 


3 SOW 


- EM2040 Dual  Position, orientation and inclination 


- EM710 RX   Position, orientation and inclination  


- Topas 40 RX/TX  Position, orientation and inclination 


- Gaps    Inclination and Orientation 


- A-Frame   Position 


 


4 Health Safety Security Environment 


Health  All personnel involved in this project are at good health. 


Safety  All personnel involved in the project has worked through a risk Analysis and a safe 


job analysis prior to work commencement 


Security All data is securely stored. Bluepix has stored all data at servers outside the office. 


All equipment used is insured. No security issues occurred during travel or work on 


site. 


Environment Nothing was left back at site. All garbage was recycled. No spill to the environment, 


any dangerous goods or chemicals was utilized for the job. 
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5 Summary results 


5.1 Position 


Sensor X (+Stb) Y (+Fwd) Z (+Up) Description 


TX 2040 -2.893 9.704 -3.040 Centre postion face 


RX 2040 Port -3.291 9.678 -2.866 Centre postion face 


RX2040 Stb -2.498 9.672 -2.862 Centre postion face 


RX 710 -0.386 9.831 -3.094 Centre postion face 


RX Topas 40 1.840 9.170 -2.406 Centre postion face 


TX Topas 40 1.836 9.567 -2.409 Centre postion face 


A-Frame Point 5.453 -18.683 5.303 Punch marked ref point 
 


Positive X-Axis is Stb 
Positive Y-Axis is Fwd 
Positive Z-Axis is Up 
CRP where X=0.000 , Y=0.000 and Z=0.000 is at Centre top MRU Plate 


 


5.2 Orientation and inclination 


Sensor Roll  Pitch  Yaw  


TX 2040 -0.23 0.22 0.40 


RX 2040 Port 33.85 0.48 0.32 


RX2040 Stb -34.48 -0.14 0.55 


RX 710 0.05 0.42 -0.02 


RX Topas 40 0.42 0.26 -0.69 


TX Topas 40 0.52 0.00 -0.60 


Gaps 0.04 0.15 16.01 
 
Positive Pitch is Fore Up 
Positive Roll is Starboard down 
Positive Yaw is Clockwise 


6 Abbreviations 


Abbreviation Explanation 


CRP Common (coordinate)Reference Point 


Totalstation Theodolite with integrated optical laser distance meter 


 


7 Observations 


Temperature during survey was approx. 5°C 


7.1 Comments 


The previous survey report is to be found in Enclosure 2.  
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8 Work Procedure 


Several set-ups with the instrument at different locations were necessary in order to have sight to all 


points that the surveyor needed to measure.  


From each set-up, it was measured bearing and distance to several common points that could be 


used for at least on one other set-up. All measured points from all set-ups were tied in, by using least 


square method for bundle adjustments in the resection. All data was transformed into already 


established coordinate reference system. All coordinates and angles for the vessel is in this system. 


 


8.1 The common coordinate reference system on board M/V Franklin: 


- Positive X-Axis is towards Starboard 


- Positive Y-Axis is Forward, parallel to vessel centreline 


- Positive Z-Axis is Upwards 


- CRP (where X = 0.000, Y = 0.000, Z = 0.000) is centre top MRU mounting plate 


- Reference plane is a beam (tranverse direction) Through the Plimsoll mark on each side of 


the hull, in longitudinal direction it is along underside keel (which is the baseline, ref. design 


drawing) 


 


8.2 Sensor survey 


8.2.1 TX and RX 
4 points was surveyed directly on the face for Pitch and Roll calculation. The side of the sensor was 


surveyed to determine the Yaw angle. 


8.2.2 Gaps Pole 
Two circles was surveyed to calculate pitch and roll. A Heading mark (bolt hole was surveyed 


directly) to calculate Yaw angle.  


9 Personnel 


The survey campaign has been performed by this Bluepix team: 


Senior surveyor: Anders Dalehaug 
DAK-Operator:  Ket Risa 


With assistance from MMT personnel 


 


10 Equipment 


The survey campaign has been conducted with the following Survey equipment: 


- TS50 Leica Totalstation 


- SC4W 3D calculation Software   


- AutoCAD 2014    


- Special designed Prisms 


- Various survey equipment 
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10.1 Certificate Totalstation 


 


 


10.2 Specification Totalstation 
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Enclosure 1 


Surveyed items 


Content: 


 
- EM2040 Dual  Position, orientation and inclination 


- EM710 RX   Position, orientation and inclination  


- Topas 40 RX/TX  Position, orientation and inclination 


- Gaps    Inclination and Orientation 


- A-Frame   Position 


 


 


General comments  
- All coordinates in Metres 
- All dimensions in MM 
- All angles and bearings in 360 degree system 
- Probable survey accuracy ± 2mm 
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1 General 


This is a summary report for M/V Franklin. It has been several surveys onboard M/V Franklin   
everything that is not of relevance has been removed from this report.


Reason for this revision B, is a new survey


The last survey was in Hirtshals week 31 2013
Please find an overview over measured sensors in chapter 1.1


1.1 Survey history


Karskrona, week 23-2006:
- Position, heading, pitch and roll of the MRU mounting plate, new installation.
- Position, heading, pitch and roll of the EM1002, earlier installed.
- Position of Doppler log, as installed, earlier installed.
- Position of Sonar shaft and Sonar head, earlier installed.
- Position of Single Beam, earlier installed.
- Position of the Moonpool, with reference points.
- Position of some Antennas.
- Check of draft mark and Plimsoll mark levels.
- Establishment of several fixed coordinate points onboard.
Gothenburg, week 6-2007:
- Three new antenna brackets.
- Plane of frame during blister installation.
- Position, heading, pitch and roll of the EM710, new installation.
- Position lifting lugs on two booms.
Gothenburg, week 19-2008:
- Position of four antennas.
Gothenburg, week 11-2009
- GPS antenna positions 11 (of) on the renovated GPS mast.
- Position GPS pipes antennas (6 of).
- EM 3002D fundaments and transducers.
- Control position EM 400 single beam.
- Some new reference marks for the vessel coordinate system.
- Tunnel Truster (position).
- Azimuth Truster (position).
- Tide Gage sensor (position) 
- GAPS.
Gothenburg, week 05-2010
- Position, heading, pitch and roll of GAPS on Hoist
Hirtshals, week 31-2013
- Position, heading, pitch and roll of MiniPos
- Position of antenna brackets
- Static Calibration and Verification
- Dynamic Calibration
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2 Survey results


Please see the enclosures for survey result.


2.1 Summary result for inclination of sensors


Sensors Yaw (+Clockwise) Pitch (+Bow up) Roll (+Stb down)


GPS Gyro -0.34 N/A N/A


MRU Mounting Plate -1.46 -0.08 0.15


MiniPos 0.29 0.23 -0.74


Sensor Plate 0.29 0.23 -0.74


EM 1002 -0.16 -0.04 -0.05


GAPS -7.23 0.40 0.04


EM 710 TX -0.02 0.27 0.00


EM 710 RX 89.90 0.50 0.09


EA 400 N/A 0.00 0.00


EM3002 D Port Frame 0.49 0.48 19.57


EM3002 D Stb Frame -0.98 0.83 -19.81


EM3002 D Port 0.37 0.54 19.68


For more information, please see enclosure 2 and 3


3 Comments


Design drawing showing the position of COG was not found to be of current interest during the
visit and is therefore not shown at any sketches in this report.
It was the intention to measure a reference point on top of the two A-frames onboard when the
frames were in the maximum horizontal position but a doubt concerning the stability of the
vessel was raised and the A-frames were not lowered during the stay.
Anyhow, if the actual position is accurate enough within for example 5-6 centimeters, it should
be possible to obtain by measuring arm from hinge to reference point and extraction length of
the cylinder.


The 2M draft mark at STB side AFT fit within theoretical level related to underside keel with
6mm, the mark at PORT side of BOW fit within 34mm.


The vessel seem to be very well built, just look at the reference points at bow, at fore side
of wheelhouse window, AFT on main deck and levels on top bollards.
The MRU plate was removed after the first (week 23-2006) visit onboard, and had to be
remeasured after reinstallation.
During the installation of EM710, the blister plane was shimmed up to acceptable flatness for
the two separate planes for the TX and RX modules. Position, heading, pitch and roll were
measured after the Receiver/Transmit transducer module was mounted in the blister.
Some lifting lugs on the boom were measured on two locations. The boom in AFT was
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extended and position was measured. The boom on STB side was not extended because the
system had no hydraulic oil. Position as in resting position was measured and theoretical
distance was used to calculate the expected position as extended.


Since the GAPS could not be fully extended in dry dock we had to calculate the fully extended 
position. The client provided the remaining run out length of the pole. The remaining length was 
2720mm.


(+) convention for pitch is bow (H1) down in IXSEA user manual, we have (+) convention 
as bow up in this report.


The electronic survey files attached are from the first survey onboard and are used to define the 
coordinate reference system. 


4 Work Procedure


During the survey week 23-2006 and week 6-2007 the vessel was supported in the dry-dock
by blocks located underneath the keel as well as hold ups between hull side and dock side.


During the survey week 19-2008 the vessel was alongside quay in Gothenburg. The survey 
was done by using existing fix points onboard the vessel.


During the survey week 11-2009 the vessel was supported in the dry-dock by blocks located 
underneath the keel as well as hold ups between hull side and dock side.


During the survey week 05-2010 the vessel was supported in the dry-dock by blocks located 
underneath the keel as well as hold ups between hull side and dock side.


During the survey week 31-2013 the vessel was alongside the quay side.


Generally, all positions are obtained by measuring bearings and distances from the survey
instrument (Totalstation) to a receiver prism placed on the actual point to be measured.
Totally six set ups at different locations were necessary in order to have sight to all points     
needed to establish the coordinate reference system.


Survey onboard vessels are performed using Free station method with 5-8 common fix points 
when moving from one set up to another.


After setting up the totalstation, measure fix points, measure sensors two times, remeasure fix 
points go to next set up.


When transformation from one station to another the result and accuracy of each common fix 
point is documented (normal deviation is 0.5mm to 2mm).


From each set up, measurement was taken to several common points on the vessel that could
be measured to from at least one other set up. The EM3002D on both vessel sides were 
measured, before mounting the transducer the fundaments were measured and checked, and 
the transducers were measured after mounting them onto the foundations
On the EM1002, the visible metal edges were used as measuring points, apart from the
reported centre point on underside which is centre underside red plastic. (A normal place to use
as reference on this transducer, but be aware of the true position of the sensor point).
The frame for the new EM710 was checked for flatness and by means of these readings
adjusted into an acceptable flat plane (+/- 0.2mm).


Afterwards, all positions were, by means of the 3D coordinate calculation software, calculated
into a common coordinate reference system for the vessel.
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All reported points in this report are related to this reference system.


The coordinate reference system is defined as follows:


- Datum, where X=0, Y=0, Z=0, is centre top MRU mounting plate.
- The reference plane is a beam (transverse direction) through the Plimsoll mark on


each side of the hull, in longitudinal direction it is along underside keel (which is the
baseline, ref. design drawing).


- Positive X-axis is pointing towards starboard.
- Positive Y-axis is pointing forward, 0.403 meter to starboard side and parallel to the


ship centreline, which is defined as the line through centre rudderstock and centre
keel at bow.


- Positive Z-axis is pointing up.


4.1 Description of transformation principles 


The coordinate calculation software SC4W, 'Best Fit' routine on Coordinate Menu 2, uses a 
three-dimensional conformal transformation.
It is similar to the one described in several standard texts (for example: 
Ghilani, Wolf: Adjustment Computations Spatial Data Analysis, 4th Edition,
Pub: Wiley, New Jersey, 2006) that involves seven parameters: three rotations, three 
translations and one scale factor, except in SC4W the scale factor is weighted so it is always 1. 
This is because, in dimensional control work, if it is often required to transform the 'asbuilt' of a 
physical object to the equivalent 'design', and for this, it is undesirable to have the object 'grow' 
(or 'shrink') The transformation requires pairs of at least three points from each coordinate 
system and if there are four or more pairs then a least squares solution is computed.


Parker Maritime always survey with more then three common points between two 
stations. 


5 Personnel


The survey work was performed by the following personnel
- Project Coordinator Odd Rune Olden, with assistance from Marin Mätteknik AB’s


representatives on site. (Week 23-2006)
- Senior Surveyor Jan Atle Bergstad. (Week 6-2007)
- Surveyor Aasne Brita Mannsåker. (Week 19-2008)
- Surveyor Lawand Amedi (week 11-2009)
- Senior Surveyor Anders Dalehaug with assistance from Marin Mätteknik AB’s


representatives on site (week 05 – 2010)
- Senior Surveyor Ragnhild Aspøy and 
- Senior Surveyor Anders Dalehaug (week 31 – 2013)
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6 Equipment


The following equipment was used:
- Leica TDM5005 Totalstation, serial No. 438009 (Week 23-2006)


Certificate expiry date: 07.04.07
- Leica TDM5005 Totalstation, serial No. 438355 (Week 6-2007)


Certificate expiry date: 05.07.07
- Leica Totalstation TCR1203, serial No 224097 (Week 19-2008)


Certificate expiry date 21.06.09
- Leica Totalstation TCR 1203, Serial no. 224092 (Week 11-2009)


Certificate expiry date 21.06.09 
- Leica Totalstation TCR 1203, Serial no. 870897 (Week 05-2010)


Certificate expiry date 18.11.10
- Leica Totalstation TCR 1203, Serial no. 871854 (Week 31-2013)


Certificate expiry date 08.04.14
- SC4W 3D coordinate calculation software.
Various minor survey equipment (e.g. tripod, rulers, prism etc.)
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All coordinates in meter 


Detail measurements in mm. 
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1. PURPOSE 


The purpose with this procedure is to describe a useful method for dimensional control 


and measurements on vessel and various sensors to be installed. 


 


It is also the idea to make the procedure general, so it can be useful for many kinds of 


vessels by choosing and/or implement the different chapters. 


 


The main intention is to secure the final dimensional result within the required tolerances 


given for the project, with special attention to: 


 


- Overall dimensions of relevance; 


- Position or location of survey devices/equipment on the vessel.; 


- Verification of sensors in operation 


 


2. DEFINITIONS 


  


Total station: A Theodolite, which is an instrument for measuring 


horizontal and vertical angles, equipped with 


integrated electronic or laser distance meter.  


 


It measures horizontal and vertical angles as well as 


distance from the instrument to a receiver prism 


placed on the point to be measured, or from the 


instrument to a point without a receiver prism and at a 


random surface if it is equipped with laser distance 


meter. 


Local Datum/Coordinate 


Reference Point (CRP): 


The intersection point of the three axis (e.g. X, Y and 


Z) in a local coordinate reference system on a vessel  


 


It shall, in this procedure, describe where X=0, Y=0, 


Z=0. 


This point must be agreed with the company. 


Global Datum: The zero-point in a global reference system. 


Grid north The north-axis in a known global reference system, 


e.g. the national grid. 


Magnetic North: The direction towards the magnetic north pole. 


Meridian convergence: The conversion angle between grid north and true 


north. 


True North (contrary to 


magnetic north and grid north): 


A very simplified explanation; the direction towards 


the north pole point. 







 


 


 


 


 


DESCRIBE MEASUREMENT AND SUITABLE METHOD FOR DIMENSIONAL SURVEY OF ITEMS ON 


VESSEL 


REV. NO. REV. DATE DOCUMENT REFERENCE QA-/QC-SYSTEM AREA PAGE 


0 21.07.11 1106901-11000802 QA Industry Survey 3 of 9 
 


GPS-Compass: A system with two GPS antennas that calculating true 


North direction based on two antennas located in 


fixed positions on installation, vessel etc. 


Coordinate reference system-


Axis reference system: 


Consist of three reference axis, X, Y and Z, 90 


degrees to each other (orthogonal system).  


In this procedure, the X-axis and the Y-axis form the 


horizontal plane, the Z-axis is pointing upwards. (The 


relationship between the axes can of course be 


changed)  


The arrow direction of an axis is to be understood as 


the positive direction of the certain axis. Points along 


the axis but on the other side of datum will have a 


negative value.  


Instead of reporting side lengths and diagonals 


between actual points on a vessel, the points are given 


X, Y and Z-values that describe how far the points are 


from the datum point, measured along the different 


axes.  


On an as-built sketch, the deviation of a point from 


the theoretical position of the point can be shown by 


arrows with figures out from the point in three 


directions. This will show the direction and size of the 


deviation. 


Position: Hereafter it is to be understood as position, local on a 


vessel, of a point in X, Y and Z direction, unless noted 


or described otherwise. 


Global Position: Position related to a international known global 


reference frame (e.g. WGS84 UTM Zone 32 Current 


Epoch). 


Company: The company who request the dimensional control 


campaign from the dimensional control subcontractor. 


Dimensional Inspector 


(Surveyor): 


The engineer who physically perform the dimensional 


inspection of the structure on site. 
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3. HSEQ 


Parker Maritime AS has a HSE- and Quality system based on existing Statutory Acts and 


Regulations and are in conformance with ISO9001:2000 and uses NORSOK/NS N006 


"HSE evaluation of contractors" – Contract Category II as guideline for our HSEQ work. 


 


Our HSE Handbook is built on headlines from the S006 "the Activity Matrix" for easy 


use. 


 


Managing Director has the overall responsibility for all HSE activities within the 


Company. 


 


The day-to-day Management is delegated to Manager HSEQ and he is responsible for the 


Company's HSE activities and the Company's internal and external contact in the daily 


HSE work. 


3.1    Risk Assessment 


Risk Assessment is an important tool to maintain and reach the goal set fort in the Policy.  


 


Risk Assessment shall start already in the planning/pre-planning phase off the project 


with defining potential areas of any risk and include these to our existing checklist, KS-


399003 – Risk Assessment. Comments shall be made on how to overcome and necessary 


PPE or special safety-wear, harness, scaffolding etc. to be used for the operation. 


 


This document shall be used at work site before start of work, and additional info of any 


relevance not on the original list shall be amended and necessary action taken as 


required. 


 


However, all local HSE requirements shall be followed as a minimum. 


 


Prior to any work commencement on site a safety meeting with the Fabricator site 


representatives shall be arranged. 


 


4. RESPONSIBILITY 


The responsibility for validity of this procedure is incumbent on the Company. 


 


The responsibility for implementation and maintenance of the procedure is those who the 


Company instruct to do this and might be the field engineer responsible for dimensional 


control during fabrication and/or prior to installation of various sensors. 
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5. DESCRIPTIONS 


5.1    Survey Equipment/software 


All survey work shall be executed by means of suitable measuring equipment, mainly a 


Total station equipped with electronic and/or laser distance meter. The instrument shall 


have an accuracy that can meet the required tolerances. The laser distance meter shall 


make it possible to shoot directly onto a surface without a receiver prism on the target 


point. 


 


Steel tape can also be a useful tool. 


 


A GPS-Compass can be used to obtain a true north direction for calibration of a gyro 


while the gyro is installed on the vessel. 


 


All survey instruments and steel tape shall have current valid calibration certificate, if 


such certificate is possible to create or if it exists out from the Manufacturer. 


All survey equipment shall be subject to periodic checking and control according to the 


control procedures given by the manufacturer of the equipment. 


 


Parker Maritime are using the following software: 


SC4W is a 3D calculation software 


AttCon log monitor is logging software used during gyrocalibration. 


AttCon is a calculation software that compare GPS compass reading with vessel logging. 


PosCon is a calculation software that compare surveyed positions with vessel GPS 


logging. 


 


5.2    Qualification of dimensional inspectors (Surveyors) operating survey instruments 


Personnel responsible for dimensional control activities, e.g. the senior surveyor on site, 


should have as a background at least 5 years relevant experience in industrial/ vessel 


surveying. 


 


Personnel monitoring dimensions and tolerances shall have relevant training in use and 


understanding of instruments, and subsequent calculations, enabling them to perform all 


necessary controls of own work performance. 


 


5.3    Survey accuracy 


Surveys shall be performed using survey techniques and technology which enable the 


achievement of an survey accuracy better than the specified tolerances. 


 


Special requirement: All single points shall be measured minimum 2 times. 


 


Furthermore, all methods and equipment used must allow verification of the survey 


accuracy. 
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5.4 Dimensional basis information 


5.4.1 Input data / References 


These can be: 


- Theoretical / Intended dimensions. 


 


The Company is responsible for the validity and delivery of such information to the 


dimensional Inspectors in due time prior to the survey of the vessel. 


 


5.4.2   Actual dimensions that can be measured/determined 


The intention with this listing is just to mention some typical as-built 


dimensions/situations on the different kind of vessels that can be of high importance on a 


particular vessel. 


 


For a certain vessels, all survey devices and all items that might be of relevance for the  


situation and for the interface connections shall be mentioned / listed in the procedure. 


 


The following tasks/items can be enclosed as an appendix. 


1. Position of GPS antennae. 


2. Centre, roll, pitch and yaw of Transducers. 


3. Position, yaw, roll and pitch of motion sensors. 


4. True north alignment verification of a gyro/heading sensor while installed on the 


vessel. 


5. DGPS health check of installed GPS antennas. 


6. Layout and position of permanent fix points for future use. 


7. Overall dimensions. 


 


5.4.3   Fabrication drawings 


These should at least consist of the following: 


- View of vessel (situation sketches); 


- Detailed sketch of each actual section and in particular items with a special function 


on the vessel. This should show theoretical dimensions/inclination/angles. 


 


The Company is responsible for the validity and delivery of such information to the 


dimensional Inspectors in due time prior to the survey commencement of the 


vessel/sensors. 


 


5.4.4   Tolerances 


As-built dimensional tolerances. 


 


The fabrication tolerances for installation of special sensors should be, specified in a 


document or it should be referred to an official standard or certain specification. 
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The fabrication specifications for the completed installation as well as allowed 


dimensional situation as mated should at least include tolerances for the following: 


- Overall dimensions, in X, Y and Z direction. 


- General tolerance for position/inclination U.N.O. 


- Local restricted tolerances for sensors. 


 


6. SURVEY METHOD, SEQUENCE AND DESCRIPTION 


6.1    Preparatory survey onboard vessel 


If the vessel is in a dock. 


The supports should be located in a symmetrical pattern with respect to the shape of the 


vessel in order to avoid deflections. 


 


 If the vessel is floating. 


 The vessel should be loaded as in normal working condition. 


  


6.2    Local coordinate reference system on the vessel 


The following items shall be clearly defined: 


- Where the X-axis, Y-axis and Z-axis are orientated. (e.g. Y is Fwd, X is Stb, Z is 


Upwards) 


- Where the datum/CRP is established. 


- How the reference plane is established and defined. 


- Definition of positive direction for pitch and roll that shall govern for the actual 


vessel. (e.g. positive pitch is Bow up, positive roll is Starboard down) 


- Definition of heading and/or yaw angle. (e.g. forward is heading 0.000 degrees) 


-  


7. REPORTING 


The dimensional inspectors that shall carry out the as-built survey onboard the vessel 


shall issue dimensional control reports to the Company representative as soon as possible 


after a survey has been performed. 


 


Generally, the report shall show actual as-built dimensions that have obvious relevance 


in order to ensure a successful finally installation of the various sensors/items to be 


reported. 


 


The report shall mainly consist of a sketch with denoted arrows with figures that show 


direction and size of the positions. 


 


The report shall consist of a clear and unambiguous description of the local coordinate 


reference system on the vessel. 


 







 


 


 


 


 


DESCRIBE MEASUREMENT AND SUITABLE METHOD FOR DIMENSIONAL SURVEY OF ITEMS ON 


VESSEL 


REV. NO. REV. DATE DOCUMENT REFERENCE QA-/QC-SYSTEM AREA PAGE 


0 21.07.11 1106901-11000802 QA Industry Survey 8 of 9 
 


A documentation of the achieved survey accuracy may be included in the report, if 


required. 


This can be separated in three parts; a listing of calculation accuracy, determination of 


single point’s survey accuracy as well as enclosed raw data files. 


 


 Documentation and photos shall be enclosed to the as-built report as a highlighted item. 


 


Any measured dimension or position that is outside the specified tolerance shall be 


denoted on the sketches, any very big deviation shall also be highlighted in the report. 


Further, comments shall also be made to all deviations exceeding the tolerance. 


 


8. REFERENCES 


In general, all relevant fabrication drawings, specifications as well as scope of work for 


the project shall be used as reference. 


 


9. ENCLOSURES 


These can be: 


- Sketch showing as-built situation vessel as well as all details of relevance. 


- Sketch showing where the coordinate reference system is established. 


- Sketch showing the position of sensors including roll, pitch and yaw if applicable. 


- C-O results from gyro calibration and / or DGPS health check. 


- Pitch and roll of the vessel during the gyro calibration. 


- Raw data files in electronic format. (survey raw data) 


- Data files showing achieved survey accuracy, in electronic format. 


- Eventually other documentation of achieved survey accuracy. 


-  


10. WORK DESCRIPTION ON SITE FOR VESSEL SURVEY 


10.1    General 


The survey campaign is expected to be carried out with one or two surveyors on site 


pending on work scope. 


10.1.1  Sequences onboard the vessel 


1. By arrival onboard the vessel, the surveyors shall report to the Company Supervisor 


and go  through the safety briefing for the vessel and the project in general. 


2. Risk assessment and PTW issue as required, go through own Safe Job Analysis. 


Especially safety issues are working at heights, PPE and battery powered equipment. 


Inspect the structures to be surveyed in order to see that they are ready for survey, 


make plans for the survey progress, as well as consider sufficient and safe access. 


3. Secure area where the survey instrument shall be located in order to avoid any 


disturbance during the survey, fence off the area by using markers etc. if the 
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surveyors find it necessary. Inform Supervisor and get approval. (Supervisor to 


approve) 


4. Carry out the physical survey work on the vessel. 


5. Demobilization of survey equipment, annual any fence markers etc., check that area 


is free of rubbish from the survey activities etc. 


6. If present at site, the Supervisor shall inspect and accept the area conditions and 


content of the performed survey work. 
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Survey week 23 – 2006 - Karlskrona
This is the first survey onboard M/V Franklin and is the survey that defined the vessel 


coordinate reference system. 


Files from this survey


Calculation files
File07.GSI 2001mean.crd


2001raw.obs 2002mean.crd


2002raw.obs 2003mean.crd


2003raw.obs 2004mean.crd


2004raw.obs 2005mean.crd


2005raw.obs 2006mean.crd


2006raw.obs 2002_TRN2001.crd


2001raw.crd 2003_TRN2001.crd


2002raw.crd 2004_TRN2001.crd


2003raw.crd 2005_TRN2001.crd


2004raw.crd 2006_TRN2001.crd


2005raw.crd 1006600_allstations.crd


2006raw.crd 10066007_Final.crd


Accuracy files
St2001_accuracy.txt TRN_st2002_into_st2001.txt


St2002_accuracy.txt TRN_st2003_into_st2001.txt


St2003_accuracy.txt TRN_st2004_into_st2001.txt


St2004_accuracy.txt TRN_st2005_into_st2001.txt


St2005_accuracy.txt TRN_st2006_into_st2001.txt


St2006_accuracy.txt


Description


! File07.GSI –


GSI file is an original survey file.


! 2001raw.obs


Raw obs file is the observation file for each station, it contains angles and slope 


distances.


! 2001raw.crd


Raw crd is the raw coordinate file.


! 2001mean.crd


Mean crd is a clean coordinate file, ready for calculation.


! 2002_TRN2001.crd


TRN coordinate files is every step of the transformation calculation. In this job the 


right transformation path is to follow the station names from lowest number up to 


highest.


! 1006600_allstations.crd


All stations transformed into one system, but not into a defined coordinate reference 


system..


! 10066007_Final.crd


Final survey file.







Survey week 23 – 2006 - Karlskrona


! St2001_accurac.txt


It is a text file that shows the accuracy between the fix points that have been used in 


this station.


! TRN_st2002_inti_st2001.txt


Is a text file that shoes the accuracy of a transformation.







Survey week 6 2007 – Gøteborg
Survey of EM710, antennas and lifting lugs


Files from this survey


Calculation files
File01.GSI St2008_raw.crd


File02.GSI St2009_raw.crd


St2001.obs St2010_raw.crd


St2002.obs St2011_raw.crd


St2003.obs St2012_raw.crd


St2004.obs St2013_raw.crd


St2005.obs St2014_raw.crd


St2006.obs St2001_mean.crd


St2007.obs St2002_mean.crd


St2008.obs St2003_mean.crd


St2009.obs St2004_mean.crd


St2010.obs St2005_mean.crd


St2011.obs St2006_mean.crd


St2012.obs St2007_mean.crd


St2013.obs St2008_mean.crd


St2014.obs St2009_mean.crd


St2001_raw.crd St2010_mean.crd


St2002_raw.crd St2011_mean.crd


St2003_raw.crd St2012_mean.crd


St2004_raw.crd St2013_mean.crd


St2005_raw.crd St2014_mean.crd


St2006_raw.crd almost every station.crd


St2007_raw.crd fix_+5degree.crd


Final.crd


Accuracy files
St2001_accuracy.txt TRN_st2003_intoSt2002.txt


St2002_accuracy.txt TRN_st2004_intoSt2002.txt


St2003_accuracy.txt TRN_st2005_intoSt2002.txt


St2004_accuracy.txt TRN_st2006_intoSt2002.txt


St2005_accuracy.txt TRN_st2007_intoSt2002.txt


St2006_accuracy.txt TRN_st2008_intoSt2002.txt


St2007_accuracy.txt TRN_st2009_intoSt2002.txt


St2008_accuracy.txt TRN_st2010_intoSt2002.txt


St2009_accuracy.txt TRN_st2012_intoSt2002.txt


St2010_accuracy.txt TRN_st2013_intoSt2002.txt


St2011_accuracy.txt TRN_st2014_intoSt2002.txt


St2012_accuracy.txt TRN_st2003_intoSt2002.txt


St2013_accuracy.txt 2001_into_old fix.txt


St2014_accuracy.txt all_station_into final system.txt


St2011_into all stations.txt







Survey week 6 2007 – Gøteborg


Description


! File01.GSI –


GSI file is an original survey file.


! ST2001.obs


Raw obs file is the observation file for each station, it contains angles and slope 


distances.


! ST2001_raw.crd


Raw crd is the raw coordinate file.


! St2001_mean.crd


Mean crd is a clean coordinate file, ready for calculation.


! Almost every station.crd


All stations except St2001 and St2011


! Fix_+5degree.crd


Old fix points scaled down from +20!" to +5!".


! Final.crd


Final crd file.


! St2001_accuracy.txt


It is a text file that shows the accuracy between the fix points that have been used in 


this station.


! TRN_st2003_into_st2002.txt


Is a text file that shows the accuracy of the transformation.


St2001 is not to transform into other stations, only old fix points. Transformation 


must be transformed from lowest to highest, start at st2002, transform in st 2003, then 


st2004 ect.


! 2001_into_old fix.txt


Accuracy of st2001 transformation into old fix points.


! All_station_into final system.txt


Accuracy of the transformation between all stations into old fix system.


! St2011_into all_station.txt


Transformation accuracy of st2011, this had not an high precision demand.







Survey week 10 2008 - Gøteborg


Survey of two new antennas


Files from this survey


Calculation files
050508-1.GSI St2001_mean.crd


050508-2.GSI St2002_mean.crd


St2001raw.obs gamle_fix_franklin.crd


St2002raw.obs Final.crd


St2001raw.crd


St2002raw.crd


Accuracy files
St2001_mean.txt Trans St2001 to old fix.txt


St2002_mean.txt Trans St2002 to old fix.txt


Description


! 050508-1.GSI –


GSI file is an original survey file.


! St2001raw.obs


Raw obs file is the observation file for each station, it contains angles and slope 


distances.


! St2001raw.crd


Raw crd is the raw coordinate file.


! St2001_mean.crd


Mean crd is a clean coordinate file, ready for calculation.


! Gamle_fix_franklin.crd


Fix point from the original survey


! Final.crd


Both stations transformed into old coordinate reference system.


! St2001_mean.txt


Text file that shows the accuracy between the fix points that has been used in this 


station.


! Trans St2001 to old fix.txt


Text file that shows the accuracy of the transformation.







Survey week 05 2010 - Gøteborg


Survey of GAPS


Files from this survey


Calculation files
030210-1.GSI St2004_raw.crd


030210-2.GSI St2001_mean.crd


030210-3.GSI St2002_mean.crd


St2001raw.obs St2003_mean.crd


St2002raw.obs St2004_mean.crd


St2003raw.obs Fix_Franklin.crd


St2004raw.obs Final.crd


St2001_raw.crd


St2002_raw.crd


St2003_raw.crd


Accuracy files
st2001_Accuracy.txt Trans St2001 into vessel_system.txt


st2002_Accuracy.txt Trans St2002 into vessel_system.txt


st2003_Accuracy.txt Trans St2004_03 into vessel_system.txt 


st2004_Accuracy.txt


Description


! 030210-1.GSI –


GSI file is an original survey file.


! St2001raw.obs


Raw obs file is the observation file for each station, it contains angles and slope 


distances.


! St2001_raw.crd


Raw crd is the raw coordinate file.


! St2001_mean.crd


Mean crd is a clean coordinate file, ready for calculation.


! Fix_Franklin.crd


Fix point from the original survey


! Final.crd


The four stations transformed into old coordinate reference system.


! st2001_Accuracy.txt


Text file that shows the accuracy between the fix points that has been used in this 


station.


! Trans St2001 into vessel_system.txt


.Text file that shows the accuracy of the transformation.







Survey week 31 2013 - Hirtshals


Survey of MiniPos and antenna brackets


Files from this survey


Calculation files
03082013_1.GSI St2001_mean.crd


03082013_2.GSI St2002_mean.crd


03082013_3.GSI St2003_mean.crd


St2001raw.obs Fix_Franklin.crd


St2002raw.obs St2001_final.crd


St2003raw.obs St2002_final.crd


St2001_raw.crd St2003_final.crd


St2002_raw.crd


St2003_raw.crd


Accuracy files
st2001_Accuracy.txt TRN_St2001_into_vessel_system.txt


st2002_Accuracy.txt TRN_St2002_into_vessel_system.txt


st2003_Accuracy.txt TRN_St2003_into_vessel_system.txt


Description


! 03082013_1.GSI


GSI file is an original survey file.


! St2001raw.obs


Raw obs file is the observation file for each station, it contains angles and slope 


distances.


! St2001_raw.crd


Raw crd is the raw coordinate file.


! St2001_mean.crd


Mean crd is a clean coordinate file, ready for calculation.


! Fix_Franklin.crd


Fix point from the original survey


! St2001_Final


Each station transformed into old coordinate reference system.


! st2001_Accuracy.txt


Text file that shows the accuracy between the fix points that has been used in this 


station.


! TRN_St200_ into_vessel_system.txt


.Text file that shows the accuracy of the transformation.







Parker Maritime
Parker Hannifin Corp-FCG


ID: 11000814


ENCLOSURE 7


M/V Franklin


Calibration report







Parker Maritime AS
Parker Hannifin Corp-FCG


REPORT


0 For Use 13000802 26.08.2013 OEE YK ORO


REV. NO REASON FOR ISSUE DOC. NO. REV. DATE WRITTEN VERIFIED APPROVED


M/V Franklin
Calibration report


Performed week 31, 2013 – Hirtshals, Denmark


Client
Marin Mätteknik


Document reference
1306085-13000802







Parker Maritime
Parker Hannifin Corp-FCG Page 1 of 21


M/V Franklin
Calibration report
Performed week 31, 2013 – Hirtshals, Denmark


REV. NO REV. DATE DOCUMENT REFERENCE


0 26.08.2013 1306085-13000802


1 Introduction 2 


1.1 General 2 


1.2 Health Safety Environment 2 


2 Scope of Work 2 


3 Summary Results 2 


3.1 Static Calibration 1
st


Round 2 


3.2 Static Calibration 2
nd


Round 3 


3.3 Dynamic Calibration 3 


4 Static Calibration 1
st


Round 4 


4.1 Pos MV 4 


4.2 Minipos 7 


5 Static Calibration 2
nd


Round 10
5.1 Pos MV 10 


5.2 Minipos 13 


6 Dynamic Calibration 16 


6.1 Pos MV 16 


6.2 Minipos 19 


7 Work Procedure 21 


8 Personnel 21 


9 Equipment 21 







Parker Maritime
Parker Hannifin Corp-FCG Page 2 of 21


M/V Franklin
Calibration report
Performed week 31, 2013 – Hirtshals, Denmark


REV. NO REV. DATE DOCUMENT REFERENCE


0 26.08.2013 1306085-13000802


1 Introduction


Parker Maritime AS has been awarded a job by Marin Mätteknik to perform a Static and 
Dynamic survey of MV Franklin. The work was performed week 31, 2013.


1.1 General 


This report details the results and describes the work performed.


1.2 Health Safety Environment


The work conditions on site were acceptable and seem to us to be safe.
No dangerous situation, near accident or accident occurred during our site visit.
No actions were done by us that could harm or pollute the environment as well as no valuable 
materials were spilled.


2 Scope of Work


- Perform a Static calibration over a period of 5 hours with 180 degree turn
- Perform a Dynamic calibration during sea trails


3 Summary Results


3.1 Static Calibration 1st Round


3.1.1 Pos MV


3.1.2 Minipos
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3.2 Static Calibration 2nd Round


3.2.1 Pos MV


3.2.2 Minipos


3.3 Dynamic Calibration


3.3.1 Pos MV


3.3.2 Minipos
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4 Static Calibration 1st Round


4.1 Pos MV 


4.1.1 Pos MV – Heading 
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4.1.2 Pos MV – Roll 
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4.1.3 Pos MV – Pitch 
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4.2 Minipos


4.2.1 Minipos – Heading
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4.2.2 Minipos – Roll
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4.2.3 Minipos – Pitch
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5 Static Calibration 2nd Round


5.1 Pos MV 


5.1.1 Pos MV – Heading 
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5.1.2 Pos MV – Roll
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5.1.3 Pos MV – Pitch 
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5.2 Minipos


5.2.1 Minipos – Heading
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5.2.2 Minipos – Roll
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5.2.3 Minipos – Pitch
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6 Dynamic Calibration


6.1 Pos MV 


6.1.1 Pos MV – Heading 
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6.1.2 Pos MV – Roll 
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6.1.3 Pos MV – Pitch 







Parker Maritime
Parker Hannifin Corp-FCG Page 19 of 21


M/V Franklin
Calibration report
Performed week 31, 2013 – Hirtshals, Denmark


REV. NO REV. DATE DOCUMENT REFERENCE


0 26.08.2013 1306085-13000802


6.2 Minipos


6.2.1 Minipos – Heading
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6.2.2 Minipos – Roll
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6.2.3 Minipos – Pitch


7 Work Procedure


The Javad antennas were put on brackets mounted on the vessel railing, the antenna positions 
were determined by use of the Total Station and calculated into vessel reference system by use 
of SC4W 3D calculation software.


8 Personnel


The survey work was performed by the following personnel:
Senior Surveyor Anders Dalehaug


9 Equipment


The following equipment was used:


! Leica TCR1203 Totalstation, serial no 872010, certificate expiry date 08.04.2014


! Javad AT4 GPS Receiver


! AttCon PRH, version no 1.13.13


! Inhouse Tools version no 1.13.33.0


! SC4W 3D coordinate calculation software, version no 090903







 


MOBILISATION AND CALIBRATION REPORT 


APPENDIX C - CALIBRATION CERTIFICATES 
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This document certifies that the instrument detailed below has been calibrated 
according to Valeport Limited's Standard Procedures, using equipment with 


calibrations traceable to UKAS or National Standards. 


        


        
        


 
               Calibration Certificate Number:  54276      


  
        


 


               Instrument Type:  
 


miniSVS – SV & P 
  


 


               Instrument Serial Number: 


 


30409      


  


 


               Calibrated By:  
 


N.Paddon      
  


 


               Date:      15/06/2018      
  


 


               Signed:   


 


 


 


   
  


      


Full details of the results from the calibration procedure applied to each fitted sensor are 
available, on request, via email.  This summary certificate should be kept with the instrument. 



































 


This document certifies that the instrument detailed below has been calibrated 
according to Valeport Limited's Standard Procedures, using equipment with 


calibrations traceable to UKAS or National Standards. 


        


        
        


 
               Calibration Certificate Number:  53556 


  
        


 


               Instrument Type:  
 


Midas SVX2 
  


 


               Instrument Serial Number: 


 


39704 


  


 


               Calibrated By:  
 


L.Bicknell 
  


 


               Date:     26th April  2018      
  


 


                
               Signed: 


  


   
  


      


Full details of the results from the calibration procedure applied to each fitted sensor are 
available, on request, via email.  This summary certificate should be kept with the instrument. 







 


 


 
 


 


This document certifies that the instrument detailed below has been calibrated according to 
Valeport Limited's Standard Procedures, using equipment with calibrations traceable to UKAS or 
National Standards. 
 


Calibration Certificate Number: 59381 


Instrument Type: Midas SVX2 


Instrument Serial Number: 60259 


Calibrated By: L.Bicknell     


Date: 20/06/2019      


Signed:  


Full details of the results from the calibration procedure applied to each fitted sensor are available, 
on request, via email.  This summary certificate should be kept with the instrument. 







 


This document certifies that the instrument detailed below has been calibrated 
according to Valeport Limited's Standard Procedures, using equipment with 


calibrations traceable to UKAS or National Standards. 


        


        
        


 
     Calibration Certificate Number:  55907      


  
        


 


     Instrument Type:  
 


miniSVS-P      
  


 


     Instrument Serial Number: 


 


68237      


  


 


     Calibrated By:  
 


J.Harper      
  


 


     Date:      21/09/2018      
  


 


     Signed:   
 


 


 
   


  
      


Full details of the results from the calibration procedure applied to each fitted sensor are 
available, on request, via email.  This summary certificate should be kept with the instrument. 







 


This document certifies that the instrument detailed below has been calibrated 
according to Valeport Limited's Standard Procedures, using equipment with 


calibrations traceable to UKAS or National Standards. 


        


        
        


 
     Calibration Certificate Number:  54765     


  
        


 


     Instrument Type:  
 


MINISVS- SV & P      
  


 


     Instrument Serial Number: 


 


34123      


  


 


     Calibrated By:  
 


L.Bicknell      
  


 


     Date:  12/07/2018      
  


 


     Signed:   
 


 


 
   


  
      


Full details of the results from the calibration procedure applied to each fitted sensor are 
available, on request, via email.  This summary certificate should be kept with the instrument. 



























 


This document certifies that the instrument detailed below has been calibrated 
according to Valeport Limited's Standard Procedures, using equipment with 


calibrations traceable to UKAS or National Standards. 


        


        
        


 
     Calibration Certificate Number:  55620      


  
        


 


     Instrument Type:  
 


miniCT      
  


 


     Instrument Serial Number: 


 


67945      


  


 


     Calibrated By:  
 


J.Harper      
  


 


     Date:      04/09/2018      
  


 


     Signed:   
 


 


 
   


  
      


Full details of the results from the calibration procedure applied to each fitted sensor are 
available, on request, via email.  This summary certificate should be kept with the instrument. 







 


This document certifies that the instrument detailed below has been calibrated 
according to Valeport Limited's Standard Procedures, using equipment with 


calibrations traceable to UKAS or National Standards. 


        


        
        


 
     Calibration Certificate Number:  53947      


  
        


 


     Instrument Type:  
 


miniIPS      
  


 


     Instrument Serial Number: 


 


65372      


  


 


     Calibrated By:  
 


J.Harper      
  


 


     Date:      15/05/2018      
  


 


     Signed:   
 


 


 
   


  
      


Full details of the results from the calibration procedure applied to each fitted sensor are 
available, on request, via email.  This summary certificate should be kept with the instrument. 







 


MOBILISATION AND CALIBRATION REPORT 


APPENDIX D - QINSY DATABASE SETUP REPORT 
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 SURVEY DEFINITIONS


 General Definitions


 Line name  :  No line name
 Line sequence number  :  1
 Line description  :


 UTC to GPS time correction  :  18.000 s


 Survey unit name  :  Meters
 Conversion factor to metres  :  1.000000000000000


 Geodetic Definitions


 Magnetic Variation Information


 Undefined


 Datum Definitions


 Additional Datum  :  ITRF2014
 Spheroid name  :  GRS 1980           
 Prime meridian  :  Greenwich
 Conversion factor to metres  :  1.0000000000000
 Semi-major axis (a)  :  6378137.000  m
 Semi-minor axis (b)  :  6356752.314  m
 Inverse flattening (1/f)  :  298.25722210100
 First eccentricity squared (e**2)  :  0.0066943800229
 Second eccentricity squared (e'**2)  :  0.0067394967754


 Survey Datum  :  ETRS89
 Spheroid name  :  GRS 1980           
 Prime meridian  :  Greenwich
 Conversion factor to metres  :  1.0000000000000
 Semi-major axis (a)  :  6378137.000  m
 Semi-minor axis (b)  :  6356752.314  m
 Inverse flattening (1/f)  :  298.25722210100
 First eccentricity squared (e**2)  :  0.0066943800229
 Second eccentricity squared (e'**2)  :  0.0067394967754


 Datum Shift Definitions


 ITRF2014 to ETRS89  Helmert 7-Parameter Transformation
 Coordinate frame rotation  Arc Seconds


 X shift  :  0.099  m  X rotation  :  -0.003139  "
 Y shift  :  0.064  m  Y rotation  :  -0.013340  "
 Z shift  :  -0.120  m  Z rotation  :  0.023695  "
 Scale correction  :  0.003010000027  ppm


 Rotation center point  :  Not Defined


 Reference epoch  :  Not Defined
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 Chart Datum / Vertical Datum Definition


 Chart datum  :  DTU15_LAT
 Height file  :  DTU15_LAT.bin (FOUND)
 Height level  :  No Level Correction
 Height file  :  N/A
 Height offset  :  0.000  m


 MWL model  :  DTU15_LAT
 MWL file  :  DTU15_LAT.bin (FOUND)
 MWL level  :  No Level Correction
 MWL file  :  N/A
 MWL offset  :  0.000  m
 MWL st.dev.  :  0.013  m


 DTM mode  :  Absolute DTM's
 DTM datum  :  DTU15_LAT
 DTM file  :  DTU15_LAT.bin (FOUND)
 DTM level  :  No Level Correction
 DTM file  :  N/A
 DTM offset  :  0.000  m


 Projection Definition


 Projection type  :  0001
 Projection name  :  Universal Transverse Mercator (North Hemisphere)
 Conversion factor to metres  :  1.0000000000000
 UTM zone number  :  31
 UTM central meridian  :    3;00;00.00000  E
 Latitude of grid origin  :   0;00;00.00000  N
 Longitude of grid origin  :    3;00;00.00000  E
 Grid Easting at grid origin  :  500000.000  m
 Grid Northing at grid origin  :  0.000  m
 Scale factor at longitude of origin  :  0.999600000000


 Local Construction Grid Definition


 Not Applicable


 Offset Convention


 Offset mode  :  Rectangular
 Offset distances units  :  Meters
 Offset angles units  :  Degrees


 OBJECT DEFINITIONS


 General Summary Information


 Number of survey vessels or objects  :   19
 Number of relay vessels or buoys  :    0
 Number of external network nodes  :    0
 Number of datums/ellipsoids defined  :    2
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 Vessel Definitions


 Franklin
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    2
 Satellite receivers  :    3  USBL systems  :    0
 Network nodes  :   13  P/R/H sensors  :    1


 Correction to GMT (UTC)  :  0.000  h
 Correction to master vessel's time  :  0.000  s
 Height above draft reference  :  0.000  m
 Description of reference point  :  Franklin CoG


 Point  X  Y  Z  Pen  Fill  Style
 1  8.984  -17.246  0.000  Up  Off  Solid
 2  9.037  -17.248  0.000  Down  Off  Solid
 3  9.089  -17.255  0.000  Down  Off  Solid
 4  9.140  -17.267  0.000  Down  Off  Solid
 5  9.190  -17.282  0.000  Down  Off  Solid
 6  9.238  -17.302  0.000  Down  Off  Solid
 7  9.284  -17.326  0.000  Down  Off  Solid
 8  9.329  -17.355  0.000  Down  Off  Solid
 9  9.370  -17.386  0.000  Down  Off  Solid
 10  9.409  -17.422  0.000  Down  Off  Solid
 11  9.444  -17.460  0.000  Down  Off  Solid
 12  9.476  -17.502  0.000  Down  Off  Solid
 13  9.504  -17.546  0.000  Down  Off  Solid
 14  9.528  -17.593  0.000  Down  Off  Solid
 15  9.548  -17.641  0.000  Down  Off  Solid
 16  9.564  -17.691  0.000  Down  Off  Solid
 17  9.575  -17.742  0.000  Down  Off  Solid
 18  9.582  -17.794  0.000  Down  Off  Solid
 19  9.584  -17.846  0.000  Down  Off  Solid
 20  9.582  -17.898  0.000  Down  Off  Solid
 21  9.575  -17.950  0.000  Down  Off  Solid
 22  9.564  -18.001  0.000  Down  Off  Solid
 23  9.548  -18.051  0.000  Down  Off  Solid
 24  9.528  -18.100  0.000  Down  Off  Solid
 25  9.504  -18.146  0.000  Down  Off  Solid
 26  9.476  -18.190  0.000  Down  Off  Solid
 27  9.444  -18.232  0.000  Down  Off  Solid
 28  9.409  -18.270  0.000  Down  Off  Solid
 29  9.370  -18.306  0.000  Down  Off  Solid
 30  9.329  -18.338  0.000  Down  Off  Solid
 31  9.284  -18.366  0.000  Down  Off  Solid
 32  9.238  -18.390  0.000  Down  Off  Solid
 33  9.190  -18.410  0.000  Down  Off  Solid
 34  9.140  -18.426  0.000  Down  Off  Solid
 35  9.089  -18.437  0.000  Down  Off  Solid
 36  9.037  -18.444  0.000  Down  Off  Solid
 37  8.984  -18.446  0.000  Down  Off  Solid
 38  8.932  -18.444  0.000  Down  Off  Solid
 39  8.880  -18.437  0.000  Down  Off  Solid
 40  8.829  -18.426  0.000  Down  Off  Solid
 41  8.779  -18.410  0.000  Down  Off  Solid
 42  8.731  -18.390  0.000  Down  Off  Solid
 43  8.684  -18.366  0.000  Down  Off  Solid
 44  8.640  -18.338  0.000  Down  Off  Solid
 45  8.599  -18.306  0.000  Down  Off  Solid
 46  8.560  -18.270  0.000  Down  Off  Solid
 47  8.525  -18.232  0.000  Down  Off  Solid
 48  8.493  -18.190  0.000  Down  Off  Solid
 49  8.465  -18.146  0.000  Down  Off  Solid
 50  8.441  -18.100  0.000  Down  Off  Solid
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 Vessel Definitions (continued)
 50  8.441  -18.100  0.000  Down  Off  Solid
 51  8.421  -18.051  0.000  Down  Off  Solid
 52  8.405  -18.001  0.000  Down  Off  Solid
 53  8.394  -17.950  0.000  Down  Off  Solid
 54  8.387  -17.898  0.000  Down  Off  Solid
 55  8.384  -17.846  0.000  Down  Off  Solid
 56  8.387  -17.794  0.000  Down  Off  Solid
 57  8.394  -17.742  0.000  Down  Off  Solid
 58  8.405  -17.691  0.000  Down  Off  Solid
 59  8.421  -17.641  0.000  Down  Off  Solid
 60  8.441  -17.593  0.000  Down  Off  Solid
 61  8.465  -17.546  0.000  Down  Off  Solid
 62  8.493  -17.502  0.000  Down  Off  Solid
 63  8.525  -17.460  0.000  Down  Off  Solid
 64  8.560  -17.422  0.000  Down  Off  Solid
 65  8.599  -17.386  0.000  Down  Off  Solid
 66  8.640  -17.355  0.000  Down  Off  Solid
 67  8.684  -17.326  0.000  Down  Off  Solid
 68  8.731  -17.302  0.000  Down  Off  Solid
 69  8.779  -17.282  0.000  Down  Off  Solid
 70  8.829  -17.267  0.000  Down  Off  Solid
 71  8.880  -17.255  0.000  Down  Off  Solid
 72  8.984  -17.246  0.000  Down  Off  Solid
 73  1.734  -29.805  0.000  Up  Off  Solid
 74  -1.734  -29.805  0.000  Down  Off  Solid
 75  -1.734  -29.805  0.000  Up  Off  Solid
 76  -2.190  -28.670  0.000  Down  Off  Solid
 77  -2.190  -28.670  0.000  Up  Off  Solid
 78  -2.190  -27.917  0.000  Down  Off  Solid
 79  -2.690  -27.917  0.000  Up  Off  Solid
 80  -2.690  -28.670  0.000  Down  Off  Solid
 81  -2.690  -28.670  0.000  Up  Off  Solid
 82  -2.234  -29.805  0.000  Down  Off  Solid
 83  2.260  -29.805  0.000  Up  Off  Solid
 84  3.013  -29.805  0.000  Down  Off  Solid
 85  3.013  -29.805  0.000  Up  Off  Solid
 86  3.013  -30.305  0.000  Down  Off  Solid
 87  4.191  -27.917  0.000  Up  Off  Solid
 88  -4.602  -27.917  0.000  Down  Off  Solid
 89  -4.602  -27.917  0.000  Up  Off  Solid
 90  -5.258  -24.042  0.000  Down  Off  Solid
 91  -5.258  -24.042  0.000  Up  Off  Solid
 92  -5.595  -20.046  0.000  Down  Off  Solid
 93  -5.595  -20.046  0.000  Up  Off  Solid
 94  -5.969  -16.400  0.000  Down  Off  Solid
 95  -5.969  -16.400  0.000  Up  Off  Solid
 96  -5.969  16.886  0.000  Down  Off  Solid
 97  -5.969  16.886  0.000  Up  Off  Solid
 98  -5.341  20.126  0.000  Down  Off  Solid
 99  -5.341  20.126  0.000  Up  Off  Solid
 100  -4.702  22.286  0.000  Down  Off  Solid
 101  -4.702  22.286  0.000  Up  Off  Solid
 102  -3.273  24.977  0.000  Down  Off  Solid
 103  -3.273  24.977  0.000  Up  Off  Solid
 104  -1.605  26.778  0.000  Down  Off  Solid
 105  -1.605  26.778  0.000  Up  Off  Solid
 106  -0.435  27.619  0.000  Down  Off  Solid
 107  -0.435  27.619  0.000  Up  Off  Solid
 108  -0.075  27.699  0.000  Down  Off  Solid
 109  -0.075  27.699  0.000  Up  Off  Solid
 110  -0.005  27.699  0.000  Down  Off  Solid
 111  -0.005  27.699  0.000  Up  Off  Solid
 112  0.375  27.619  0.000  Down  Off  Solid
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 Vessel Definitions (continued)
 112  0.375  27.619  0.000  Down  Off  Solid
 113  0.375  27.619  0.000  Up  Off  Solid
 114  1.575  26.779  0.000  Down  Off  Solid
 115  1.575  26.779  0.000  Up  Off  Solid
 116  3.275  24.979  0.000  Down  Off  Solid
 117  3.275  24.979  0.000  Up  Off  Solid
 118  4.678  22.286  0.000  Down  Off  Solid
 119  4.678  22.286  0.000  Up  Off  Solid
 120  5.279  20.126  0.000  Down  Off  Solid
 121  5.279  20.126  0.000  Up  Off  Solid
 122  5.920  16.886  0.000  Down  Off  Solid
 123  5.920  16.886  0.000  Up  Off  Solid
 124  5.920  -16.400  0.000  Down  Off  Solid
 125  5.920  -16.400  0.000  Up  Off  Solid
 126  5.433  -20.046  0.000  Down  Off  Solid
 127  5.433  -20.046  0.000  Up  Off  Solid
 128  4.971  -24.042  0.000  Down  Off  Solid
 129  4.971  -24.042  0.000  Up  Off  Solid
 130  4.191  -27.917  0.000  Down  Off  Solid
 131  -2.328  -11.441  0.000  Up  Off  Solid
 132  1.483  -11.441  0.000  Down  Off  Solid
 133  1.483  -11.441  0.000  Up  Off  Solid
 134  1.483  -2.920  0.000  Down  Off  Solid
 135  1.483  -2.920  0.000  Up  Off  Solid
 136  3.983  -2.920  0.000  Down  Off  Solid
 137  3.983  -2.920  0.000  Up  Off  Solid
 138  4.818  -2.153  0.000  Down  Off  Solid
 139  4.818  -2.153  0.000  Up  Off  Solid
 140  4.818  1.050  0.000  Down  Off  Solid
 141  4.818  1.050  0.000  Up  Off  Solid
 142  4.524  1.268  0.000  Down  Off  Solid
 143  4.524  1.268  0.000  Up  Off  Solid
 144  4.524  4.260  0.000  Down  Off  Solid
 145  4.524  4.260  0.000  Up  Off  Solid
 146  5.720  4.260  0.000  Down  Off  Solid
 147  5.720  4.260  0.000  Up  Off  Solid
 148  5.720  12.413  0.000  Down  Off  Solid
 149  5.720  12.413  0.000  Up  Off  Solid
 150  2.020  13.562  0.000  Down  Off  Solid
 151  2.020  13.562  0.000  Up  Off  Solid
 152  -1.980  13.562  0.000  Down  Off  Solid
 153  -1.980  13.562  0.000  Up  Off  Solid
 154  -5.769  12.420  0.000  Down  Off  Solid
 155  -5.769  12.420  0.000  Up  Off  Solid
 156  -5.769  4.260  0.000  Down  Off  Solid
 157  -5.769  4.260  0.000  Up  Off  Solid
 158  -4.518  2.991  0.000  Down  Off  Solid
 159  -4.518  2.991  0.000  Up  Off  Solid
 160  -4.518  -9.020  0.000  Down  Off  Solid
 161  -4.518  -9.020  0.000  Up  Off  Solid
 162  -2.328  -9.020  0.000  Down  Off  Solid
 163  -2.328  -9.020  0.000  Up  Off  Solid
 164  -2.328  -11.441  0.000  Down  Off  Solid
 165  0.011  -3.161  0.000  Up  Off  Solid
 166  -3.500  -3.161  0.000  Down  Off  Solid
 167  -3.500  -3.161  0.000  Up  Off  Solid
 168  -3.500  10.160  0.000  Down  Off  Solid
 169  -3.500  10.160  0.000  Up  Off  Solid
 170  -2.000  10.550  0.000  Down  Off  Solid
 171  -2.000  10.550  0.000  Up  Off  Solid
 172  2.080  10.550  0.000  Down  Off  Solid
 173  2.080  10.550  0.000  Up  Off  Solid
 174  3.448  10.160  0.000  Down  Off  Solid
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 Vessel Definitions (continued)
 174  3.448  10.160  0.000  Down  Off  Solid
 175  3.448  10.160  0.000  Up  Off  Solid
 176  3.448  1.120  0.000  Down  Off  Solid
 177  3.448  1.120  0.000  Up  Off  Solid
 178  4.106  0.627  0.000  Down  Off  Solid
 179  4.106  0.627  0.000  Up  Off  Solid
 180  4.106  -1.245  0.000  Down  Off  Solid
 181  4.106  -1.245  0.000  Up  Off  Solid
 182  3.552  -1.841  0.000  Down  Off  Solid
 183  3.552  -1.841  0.000  Up  Off  Solid
 184  0.011  -1.841  0.000  Down  Off  Solid
 185  0.011  -1.841  0.000  Up  Off  Solid
 186  0.011  -3.161  0.000  Down  Off  Solid
 187  1.734  -29.805  0.000  Up  Off  Solid
 188  2.197  -28.670  0.000  Down  Off  Solid
 189  2.197  -28.670  0.000  Up  Off  Solid
 190  2.197  -27.917  0.000  Down  Off  Solid
 191  2.697  -27.917  0.000  Up  Off  Solid
 192  2.697  -28.670  0.000  Down  Off  Solid
 193  2.697  -28.670  0.000  Up  Off  Solid
 194  2.260  -29.805  0.000  Down  Off  Solid
 195  3.013  -30.305  0.000  Up  Off  Solid
 196  -2.987  -30.305  0.000  Down  Off  Solid
 197  -2.987  -30.305  0.000  Up  Off  Solid
 198  -2.987  -29.805  0.000  Down  Off  Solid
 199  5.915  -7.800  0.000  Up  Off  Solid
 200  7.260  -7.800  0.000  Down  Off  Solid
 201  7.260  -7.800  0.000  Up  Off  Solid
 202  8.665  -8.643  0.000  Down  Off  Solid
 203  8.665  -8.643  0.000  Up  Off  Solid
 204  8.674  -11.000  0.000  Down  Off  Solid
 205  8.674  -11.000  0.000  Up  Off  Solid
 206  5.927  -11.000  0.000  Down  Off  Solid
 207  1.461  -7.860  0.000  Up  Off  Solid
 208  -1.300  -7.860  0.000  Down  Off  Solid
 209  -1.300  -7.860  0.000  Up  Off  Solid
 210  -1.330  -4.450  0.000  Down  Off  Solid
 211  -1.330  -4.450  0.000  Up  Off  Solid
 212  1.461  -4.450  0.000  Down  Off  Solid
 213  5.927  -11.400  0.000  Up  Off  Solid
 214  8.675  -11.400  0.000  Down  Off  Solid
 215  8.675  -11.400  0.000  Up  Off  Solid
 216  8.678  -12.108  0.000  Down  Off  Solid
 217  8.678  -12.108  0.000  Up  Off  Solid
 218  8.932  -12.114  0.000  Down  Off  Solid
 219  8.932  -12.114  0.000  Up  Off  Solid
 220  9.027  -11.897  0.000  Down  Off  Solid
 221  9.027  -11.897  0.000  Up  Off  Solid
 222  9.014  -8.444  0.000  Down  Off  Solid
 223  9.014  -8.444  0.000  Up  Off  Solid
 224  7.274  -7.400  0.000  Down  Off  Solid
 225  7.274  -7.400  0.000  Up  Off  Solid
 226  5.914  -7.400  0.000  Down  Off  Solid
 227  5.913  -4.450  0.000  Up  Off  Solid
 228  4.796  -4.450  0.000  Down  Off  Solid
 229  4.796  -4.450  0.000  Up  Off  Solid
 230  4.796  -13.864  0.000  Down  Off  Solid
 231  4.796  -13.864  0.000  Up  Off  Solid
 232  1.897  -13.864  0.000  Down  Off  Solid
 233  -1.897  -13.864  0.000  Up  Off  Solid
 234  -1.897  -15.236  0.000  Down  Off  Solid
 235  -1.897  -15.236  0.000  Up  Off  Solid
 236  1.897  -15.236  0.000  Down  Off  Solid
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 Vessel Definitions (continued)
 236  1.897  -15.236  0.000  Down  Off  Solid
 237  1.897  -15.236  0.000  Up  Off  Solid
 238  1.897  -13.864  0.000  Down  Off  Solid
 239  -1.897  -13.864  0.000  Up  Off  Solid
 240  -5.969  -13.864  0.000  Down  Off  Solid
 241  -2.987  -29.805  0.000  Up  Off  Solid
 242  -2.234  -29.805  0.000  Down  Off  Solid
 243  5.920  -16.400  0.000  Up  Off  Solid
 244  0.720  -16.400  0.000  Down  Off  Solid
 245  5.920  -19.300  0.000  Up  Off  Solid
 246  5.920  -16.400  0.000  Down  Off  Solid
 247  5.920  -19.300  0.000  Up  Off  Solid
 248  0.720  -19.300  0.000  Down  Off  Solid
 249  0.720  -19.300  0.000  Up  Off  Solid
 250  0.720  -16.400  0.000  Down  Off  Solid
 251  0.720  -16.400  0.000  Up  Off  Solid
 252  -2.580  -16.400  0.000  Down  Off  Solid
 253  -2.580  -16.400  0.000  Up  Off  Solid
 254  -2.580  -19.300  0.000  Down  Off  Solid
 255  -2.580  -19.300  0.000  Up  Off  Solid
 256  0.720  -19.300  0.000  Down  Off  Solid
 257  5.920  -16.400  0.000  Up  Off  Solid
 258  9.134  -16.400  0.000  Down  Off  Solid
 259  9.134  -16.400  0.000  Up  Off  Solid
 260  9.134  -19.300  0.000  Down  Off  Solid
 261  9.134  -19.300  0.000  Up  Off  Solid
 262  5.920  -19.300  0.000  Down  Off  Solid
 263  5.920  -19.003  0.000  Up  Off  Solid
 264  8.838  -19.003  0.000  Down  Off  Solid
 265  8.838  -19.003  0.000  Up  Off  Solid
 266  8.838  -16.689  0.000  Down  Off  Solid
 267  8.838  -16.689  0.000  Up  Off  Solid
 268  5.920  -16.689  0.000  Down  Off  Solid


 Waterline
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    0  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Correction to GMT (UTC)  :  0.000  h
 Correction to master vessel's time  :  0.000  s
 Height above draft reference  :  0.000  m
 Description of reference point  :  Waterline CoG







 DbSetup:  E:\103270-RVO_TNW_3D\Database\103270_RVO_Franklin_EM2040_3DSparker_ETRS89_UTM31.db Page 8 of 49


 Vessel Definitions (continued)


 Sparker Centre
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Correction to GMT (UTC)  :  0.000  h
 Correction to master vessel's time  :  0.000  s
 Height above draft reference  :  0.000  m
 Description of reference point  :  Sparker Centre


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.273  0.458  0.000  Down  On  Solid
 3  0.455  0.375  0.000  Down  On  Solid
 4  0.500  0.308  0.000  Down  On  Solid
 5  0.500  -0.400  0.000  Down  On  Solid
 6  0.363  -0.475  0.000  Down  On  Solid
 7  0.137  -0.500  0.000  Down  On  Solid
 8  -0.137  -0.500  0.000  Down  On  Solid
 9  -0.363  -0.475  0.000  Down  On  Solid
 10  -0.500  -0.400  0.000  Down  On  Solid
 11  -0.500  0.308  0.000  Down  On  Solid
 12  -0.455  0.375  0.000  Down  On  Solid
 13  -0.273  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 S1 Front
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Correction to GMT (UTC)  :  0.000  h
 Correction to master vessel's time  :  0.000  s
 Height above draft reference  :  0.000  m
 Description of reference point  :  S1 Front CoG


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid
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 Vessel Definitions (continued)


 S1 Tail
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Correction to GMT (UTC)  :  0.000  h
 Correction to master vessel's time  :  0.000  s
 Height above draft reference  :  0.000  m
 Description of reference point  :  S1 Tail CoG


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 710 miniSV
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    0  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Sparker Stbd
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.273  0.458  0.000  Down  On  Solid
 3  0.455  0.375  0.000  Down  On  Solid
 4  0.500  0.308  0.000  Down  On  Solid
 5  0.500  -0.400  0.000  Down  On  Solid
 6  0.363  -0.475  0.000  Down  On  Solid
 7  0.137  -0.500  0.000  Down  On  Solid
 8  -0.137  -0.500  0.000  Down  On  Solid
 9  -0.363  -0.475  0.000  Down  On  Solid
 10  -0.500  -0.400  0.000  Down  On  Solid
 11  -0.500  0.308  0.000  Down  On  Solid
 12  -0.455  0.375  0.000  Down  On  Solid
 13  -0.273  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid
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 Vessel Definitions (continued)


 Sparker Port
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.273  0.458  0.000  Down  On  Solid
 3  0.455  0.375  0.000  Down  On  Solid
 4  0.500  0.308  0.000  Down  On  Solid
 5  0.500  -0.400  0.000  Down  On  Solid
 6  0.363  -0.475  0.000  Down  On  Solid
 7  0.137  -0.500  0.000  Down  On  Solid
 8  -0.137  -0.500  0.000  Down  On  Solid
 9  -0.363  -0.475  0.000  Down  On  Solid
 10  -0.500  -0.400  0.000  Down  On  Solid
 11  -0.500  0.308  0.000  Down  On  Solid
 12  -0.455  0.375  0.000  Down  On  Solid
 13  -0.273  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 S2 Front
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid
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 Vessel Definitions (continued)


 S2 Tail
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 S3 Front
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid
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 Vessel Definitions (continued)


 S3 Tail
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 S4 Front
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid
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 Vessel Definitions (continued)


 S4 Tail
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 S5 Front
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid
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 Vessel Definitions (continued)


 S5 Tail
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 S6 Front
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid







 DbSetup:  E:\103270-RVO_TNW_3D\Database\103270_RVO_Franklin_EM2040_3DSparker_ETRS89_UTM31.db Page 15 of 49


 Vessel Definitions (continued)


 S6 Tail
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  0.000  0.500  0.000  Up  On  Solid
 2  0.082  0.458  0.000  Down  On  Solid
 3  0.137  0.375  0.000  Down  On  Solid
 4  0.150  0.308  0.000  Down  On  Solid
 5  0.150  -0.400  0.000  Down  On  Solid
 6  0.109  -0.475  0.000  Down  On  Solid
 7  0.041  -0.500  0.000  Down  On  Solid
 8  -0.041  -0.500  0.000  Down  On  Solid
 9  -0.109  -0.475  0.000  Down  On  Solid
 10  -0.150  -0.400  0.000  Down  On  Solid
 11  -0.150  0.308  0.000  Down  On  Solid
 12  -0.137  0.375  0.000  Down  On  Solid
 13  -0.082  0.458  0.000  Down  On  Solid
 14  0.000  0.500  0.000  Down  On  Solid


 Centre Illumination
 Streamers  :    0  Gun arrays  :    0
 Buoys  :    0  Echosounders  :    0
 Satellite receivers  :    1  USBL systems  :    0
 Network nodes  :    1  P/R/H sensors  :    0


 Point  X  Y  Z  Pen  Fill  Style
 1  -0.400  0.500  0.000  Up  On  Solid
 2  0.400  0.500  0.000  Down  On  Solid
 3  0.400  -0.500  0.000  Down  On  Solid
 4  -0.400  -0.500  0.000  Down  On  Solid
 5  -0.400  0.500  0.000  Down  On  Solid
 6  0.600  0.500  0.000  Up  On  Solid
 7  0.400  0.500  0.000  Down  On  Solid
 8  0.400  -0.500  0.000  Down  On  Solid
 9  0.600  -0.500  0.000  Down  On  Solid
 10  0.600  0.500  0.000  Down  On  Solid
 11  -0.600  0.500  0.000  Up  On  Solid
 12  -0.400  0.500  0.000  Down  On  Solid
 13  -0.400  -0.500  0.000  Down  On  Solid
 14  -0.600  -0.500  0.000  Down  On  Solid
 15  -0.600  0.500  0.000  Down  On  Solid


 Gun Array Definitions


 NETWORK DEFINITIONS


 Fixed Node Definitions


 Variable Node Definitions


 Franklin CoG
 Object location  :  Franklin
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m
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 Variable Node Definitions (continued)


 A-Frame Side
 Object location  :  Franklin
 X  (Stbd = Positive):  :  8.600  m
 Y  (Bow = Positive):  :  -9.400  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.002  m


 C-Nav Primary
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -0.767  m
 Y  (Bow = Positive):  :  2.393  m
 Z  (Up = Positive):  :  20.262  m
 A-priori SD  :  0.002  m


 C-Nav Secondary
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -0.056  m
 Y  (Bow = Positive):  :  2.398  m
 Z  (Up = Positive):  :  20.281  m
 A-priori SD  :  0.002  m


 EM 2040 RX Port
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -3.291  m
 Y  (Bow = Positive):  :  9.678  m
 Z  (Up = Positive):  :  -2.866  m
 A-priori SD  :  0.002  m


 EM 2040 RX Stbd
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -2.498  m
 Y  (Bow = Positive):  :  9.672  m
 Z  (Up = Positive):  :  -2.862  m
 A-priori SD  :  0.002  m


 EM 2040 TX
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -2.893  m
 Y  (Bow = Positive):  :  9.704  m
 Z  (Up = Positive):  :  -3.040  m
 A-priori SD  :  0.002  m


 GAPS
 Object location  :  Franklin
 X  (Stbd = Positive):  :  1.618  m
 Y  (Bow = Positive):  :  -7.471  m
 Z  (Up = Positive):  :  -5.672  m
 A-priori SD  :  0.002  m


 ROTV LaunchPoint
 Object location  :  Franklin
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  -24.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.002  m


 Waterline CoG
 Object location  :  Waterline
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m
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 Variable Node Definitions (continued)


 Sparker Centre
 Object location  :  Sparker Centre
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S1 Front CoG
 Object location  :  S1 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S1 Tail CoG
 Object location  :  S1 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 Waterline Output
 Object location  :  Franklin
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  1.430  m
 A-priori SD  :  0.002  m


 Innomar
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -6.183  m
 Y  (Bow = Positive):  :  -17.817  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.002  m


 ROTV TowPoint
 Object location  :  Franklin
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  -29.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.002  m


 710 miniSVS
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -3.291  m
 Y  (Bow = Positive):  :  9.678  m
 Z  (Up = Positive):  :  -2.866  m
 A-priori SD  :  0.002  m


 710 miniSV CoG
 Object location  :  710 miniSV
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 Sparker Stbd CoG
 Object location  :  Sparker Stbd
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m
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 Variable Node Definitions (continued)


 Sparker Port CoG
 Object location  :  Sparker Port
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S2 Front CoG
 Object location  :  S2 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S2 Tail CoG
 Object location  :  S2 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S3 Front CoG
 Object location  :  S3 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S3 Tail CoG
 Object location  :  S3 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S4 Front CoG
 Object location  :  S4 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S4 Tail CoG
 Object location  :  S4 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S5 Front CoG
 Object location  :  S5 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S5 Tail CoG
 Object location  :  S5 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m
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 Variable Node Definitions (continued)


 S6 Front CoG
 Object location  :  S6 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 S6 Tail CoG
 Object location  :  S6 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 Centre Illum CoG
 Object location  :  Centre Illumination
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 Observation Definitions


 PosMV Heading  :  Bearing (True)
 'At' node  :  Franklin CoG
 'To' node 1  :  Ship's axis
 Measurement unit code  :  Degrees
 System description  :  PosMV Heading
 Propagation speed  :  0.0000000000  m/s
 Lanewidth on baseline  :  0.0000000000  m/s
 Scale factor  :  1.0000000000
 Fixed system (C-O)  :  0.00000000  °
 Variable (C-O)  :  0.000000  °
 A-priori SD  :  0.50  °
 Quality indicator  :  No quality info recorded


 Vaisala Pressure  :  Pressure
 'At' node  :  Franklin CoG
 Measurement unit code  :  Bar
 System description  :  Vaisala Weatherstation
 Propagation speed  :  0.0000000000  m/s
 Lanewidth on baseline  :  0.0000000000  m/s
 Scale factor  :  0.0010000000
 Fixed system (C-O)  :  0.00000000  bar
 Variable (C-O)  :  0.000000  bar
 A-priori SD  :  0.01  bar
 Quality indicator  :  No quality info recorded


 Vaisala Temp  :  Draft
 'At' node  :  Franklin CoG
 Measurement unit code  :  Meters
 System description  :  Vaisala Weatherstation
 Propagation speed  :  0.0000000000  m/s
 Lanewidth on baseline  :  0.0000000000  m/s
 Scale factor  :  1.0000000000
 Fixed system (C-O)  :  0.00000000  m
 Variable (C-O)  :  0.000000  m
 A-priori SD  :  0.10  m
 Quality indicator  :  No quality info recorded
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 Observation Definitions (continued)


 Vaisala Humidity  :  ROV Altitude
 'At' node  :  Franklin CoG
 Measurement unit code  :  Meters
 System description  :  Vaisala Weatherstation
 Propagation speed  :  0.0000000000  m/s
 Lanewidth on baseline  :  0.0000000000  m/s
 Scale factor  :  1.0000000000
 Fixed system (C-O)  :  0.00000000  m
 Variable (C-O)  :  0.000000  m
 A-priori SD  :  0.10  m
 Quality indicator  :  No quality info recorded


 Mini SVelocity  :  Sound Velocity
 'At' node  :  Waterline CoG
 Measurement unit code  :  Meters / Second
 System description  :  EM2040 MiniSVS
 Propagation speed  :  0.0000000000  m/s
 Squared term factor  :  0.0000000000
 Scale factor  :  1.0000000000
 Fixed system (C-O)  :  0.00000000  m/s
 Variable (C-O)  :  0.000000  m/s
 A-priori SD  :  0.05  m/s
 Quality indicator  :  No quality info recorded


 Pressure  :  Pressure
 'At' node  :  Waterline CoG
 Measurement unit code  :  Bar
 System description  :  EM2040 MiniSVS
 Propagation speed  :  0.0000000000  m/s
 Squared term factor  :  0.0000000000
 Scale factor  :  0.1000000000
 Fixed system (C-O)  :  0.00000000  bar
 Variable (C-O)  :  0.000000  bar
 A-priori SD  :  0.01  bar
 Quality indicator  :  No quality info recorded


 Sound Velocity  :  Sound Velocity
 'At' node  :  710 miniSV CoG
 Measurement unit code  :  Meters / Second
 System description  :  710 miniSVS
 Propagation speed  :  0.0000000000  m/s
 Squared term factor  :  0.0000000000
 Scale factor  :  1.0000000000
 Fixed system (C-O)  :  0.00000000  m/s
 Variable (C-O)  :  0.000000  m/s
 A-priori SD  :  0.05  m/s
 Quality indicator  :  No quality info recorded


 Pressure  :  Pressure
 'At' node  :  710 miniSV CoG
 Measurement unit code  :  Bar
 System description  :  710 miniSVS
 Propagation speed  :  0.0000000000  m/s
 Squared term factor  :  0.0000000000
 Scale factor  :  0.1000000000
 Fixed system (C-O)  :  0.00000000  bar
 Variable (C-O)  :  0.000000  bar
 A-priori SD  :  0.01  bar
 Quality indicator  :  No quality info recorded







 DbSetup:  E:\103270-RVO_TNW_3D\Database\103270_RVO_Franklin_EM2040_3DSparker_ETRS89_UTM31.db Page 21 of 49


 Observation Definitions (continued)


 GAPS Heaing  :  Bearing (True)
 'At' node  :  Franklin CoG
 'To' node 1  :  Ship's axis
 Measurement unit code  :  Degrees
 System description  :  GAPS Heaing
 Propagation speed  :  0.0000000000  m/s
 Lanewidth on baseline  :  0.0000000000  m/s
 Scale factor  :  1.0000000000
 Fixed system (C-O)  :  7.23000000  °
 Variable (C-O)  :  0.000000  °
 A-priori SD  :  0.50  °
 Quality indicator  :  No quality info recorded
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 Reference Station Definitions


 ATT Node Definitions


 SYSTEM DEFINITIONS


 Position Navigation System


 C-Nav Primary


 Interfacing


 Type  :  Position Navigation System
 Driver  :  NMEA Position and Heading (CheckSum)
 Executable and Cmdline :  DrvPositionNMEA.exe
 Port  :      11
 Baud rate  :   19200  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  C-Nav Primary
 Node identifier  :  C-Nav Primary
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -0.767  m
 Y  (Bow = Positive):  :  2.393  m
 Z  (Up = Positive):  :  20.262  m
 A-priori SD  :  0.002  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 C-Nav Secondary


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Network - NMEA Position and Heading (CheckSum)
 Executable and Cmdline :  DrvPositionNMEAUDP.exe
 Port  :  3051  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  C-Nav Secondary
 Node identifier  :  C-Nav Secondary
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -0.056  m
 Y  (Bow = Positive):  :  2.398  m
 Z  (Up = Positive):  :  20.281  m
 A-priori SD  :  0.002  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Multibeam Echosounder


 EM 2040 Port


 Interfacing


 Type  :  Multibeam Echosounder
 Driver  :  Kongsberg EM2040/EM710/EM302/EM122
 Executable and Cmdline :  DrvKongsbergEM.exe
 Port  :  2040  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 System Parameters


 Node name  :  EM 2040 TX - TX
 X  (Stbd = Positive):  :  -2.893  m
 Y  (Bow = Positive):  :  9.704  m
 Z  (Up = Positive):  :  -3.040  m
 A-priori SD  :  0.002  m


 Node name  :  EM 2040 RX Port - RX
 X  (Stbd = Positive):  :  -3.291  m
 Y  (Bow = Positive):  :  9.678  m
 Z  (Up = Positive):  :  -2.866  m
 A-priori SD  :  0.002  m


 Description  :  EM 2040 Port
 Object  :  Franklin
 Number of transducers  :  Dual
 Transducer node TX  :  EM 2040 TX
 Heading offset  :  0.400  °
 Roll offset  :  -0.230  °
 Pitch offset  :  0.220  °
 Transducer node RX  :  EM 2040 RX Port
 Heading offset  :  180.320  °
 Roll offset  :  -33.850  °
 Pitch offset  :  0.480  °


 Unit is roll stabilized  :  No
 Unit is pitch stabilized  :  No
 Unit is heave compensated  :  No
 Beam steering (flat transducer)  :  No
 Beam angle width along  :  1.500  °
 Beam angle width across  :  1.500  °
 Maximum number of beams per ping  :  512
 Use sound velocity from unit  :  Yes


 Slot  :  1


 SD type  :  Pulse, Sampling
 SD pulse length  :  0.150  ms
 SD sampling length  :  0.050  m
 SD roll offset  :  0.050  °
 SD pitch offset  :  0.050  °
 SD heading offset  :  0.500  °
 SD roll stabilization  :  0.000  °
 SD pitch stabilization  :  0.000  °
 SD heave compensation  :  0.000  m
 SD sound velocity  :  0.050  m/s
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 Multibeam Echosounder


 EM 2040 Stbd


 Interfacing


 Type  :  Multibeam Echosounder
 Driver  :  Kongsberg EM2040 Head II
 Executable and Cmdline :  DrvKongsbergEM.exe
 Port  :  2040  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 System Parameters


 Node name  :  EM 2040 TX - TX
 X  (Stbd = Positive):  :  -2.893  m
 Y  (Bow = Positive):  :  9.704  m
 Z  (Up = Positive):  :  -3.040  m
 A-priori SD  :  0.002  m


 Node name  :  EM 2040 RX Stbd - RX
 X  (Stbd = Positive):  :  -2.498  m
 Y  (Bow = Positive):  :  9.672  m
 Z  (Up = Positive):  :  -2.862  m
 A-priori SD  :  0.002  m


 Description  :  EM 2040 Stbd
 Object  :  Franklin
 Number of transducers  :  Dual
 Transducer node TX  :  EM 2040 TX
 Heading offset  :  0.400  °
 Roll offset  :  -0.230  °
 Pitch offset  :  0.220  °
 Transducer node RX  :  EM 2040 RX Stbd
 Heading offset  :  180.550  °
 Roll offset  :  34.480  °
 Pitch offset  :  -0.140  °


 Unit is roll stabilized  :  No
 Unit is pitch stabilized  :  No
 Unit is heave compensated  :  No
 Beam steering (flat transducer)  :  No
 Beam angle width along  :  1.500  °
 Beam angle width across  :  1.500  °
 Maximum number of beams per ping  :  512
 Use sound velocity from unit  :  Yes


 Slot  :  2


 SD type  :  Pulse, Sampling
 SD pulse length  :  0.150  ms
 SD sampling length  :  0.050  m
 SD roll offset  :  0.050  °
 SD pitch offset  :  0.050  °
 SD heading offset  :  0.500  °
 SD roll stabilization  :  0.000  °
 SD pitch stabilization  :  0.000  °
 SD heave compensation  :  0.000  m
 SD sound velocity  :  0.050  m/s
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 Gyro Compass


 PosMV Heading


 Interfacing


 Type  :  Gyro Compass
 Driver  :  Network - POS MV V5 (Binary Groups 1/102/103)
 Executable and Cmdline :  DrvQPSCountedUDP.exe POSMV PPS
 IP address  :    0.  0.  0.  0
 Port  :  5602  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 Connected Observations


 PosMV Heading  :  Bearing (True)
 Slot 1  :  1


 Connected Nodes


 Franklin CoG  :  Franklin
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 Pitch Roll Heave Sensor


 PosMV Motion (EM040 TX)


 Interfacing


 Type  :  Pitch Roll Heave Sensor
 Driver  :  Network - POS MV V5 (Binary Groups 1/102/103)
 Executable and Cmdline :  DrvQPSCountedUDP.exe POSMV PPS
 IP address  :    0.  0.  0.  0
 Port  :  5602  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 System Parameters


 PosMV Motion (EM040 TX)
 Object  :  Franklin
 Location on object (Lever arm)  :  EM 2040 TX
 PRH sensor reference number  :  1
 Rotation convention pitch  :  Positive bow up
 Rotation convention roll  :  Positive heeling to starboard
 Angular variable measured  :  HPR (roll first)
 Angular measurement units  :  Degrees
 Sign convention heave  :  Positive downwards
 Measurement unit heave  :  Meters
 Conversion factor to degrees decimal  :  1.0000000000000
 Conversion factor to metres  :  1.0000000000000
 Quality indicator type pitch and roll  :  No quality info recorded
 Quality indicator type heave  :  No quality info recorded
 Description of quality indicator type  :
 X  (Stbd = Positive):  :  -2.893  m
 Y  (Bow = Positive):  :  9.704  m
 Z  (Up = Positive):  :  -3.040  m
 A-priori SD  :  0.002  m
 (C-O) pitch offset  :  0.000  °
 (C-O) roll offset  :  0.000  °
 (C-O) heave offset  :  0.000  m
 Heave time delay  :  0.000  s
 Heave filter length  :  20.000  s
 SD roll and pitch  :  0.050  °
 SD heave (fixed)  :  0.050  m
 SD heave (variable)  :  5.000  %
 SD roll offset  :  0.050  °
 SD pitch offset  :  0.050  °
 SD heave offset  :  0.050  m
 Description of pitch, roll and heave system
 PosMV Motion (EM040 TX102
 Slot
 102
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 Position Navigation System


 PosMV Position (EM2040 TX)


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Network - POS MV V5 (Binary Groups 1/102/103)
 Executable and Cmdline :  DrvQPSCountedUDP.exe POSMV PPS
 IP address  :    0.  0.  0.  0
 Port  :  5602  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  102
 Receiver description  :  PosMV Position (EM2040 TX)
 Node identifier  :  EM 2040 TX
 Object location  :  Franklin
 X  (Stbd = Positive):  :  -2.893  m
 Y  (Bow = Positive):  :  9.704  m
 Z  (Up = Positive):  :  -3.040  m
 A-priori SD  :  0.002  m


 SD latitude  :  0.100  m
 SD longitude  :  0.100  m
 SD height  :  0.200  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Underwater Sensor


 Vaisala Weatherstation


 Interfacing


 Type  :  Underwater Sensor
 Driver  :  Generic Serial Input (VaisalaPressureSensor.ini)
 Executable and Cmdline :  DrvInputSerial.exe
 Port  :     604
 Baud rate  :    4800  Data bits  :       7
 Parity  :  Even  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Connected Observations


 Vaisala Pressure  :  Pressure
 Vaisala Temp  :  Draft
 Vaisala Humidity  :  ROV Altitude


 Connected Nodes


 Franklin CoG  :  Franklin


 Underwater Sensor


 EM2040 MiniSVS


 Interfacing


 Type  :  Underwater Sensor
 Driver  :  Valeport miniSVS/miniSVP
 Executable and Cmdline :  DrvQPSTerminatedUI.exe VALEPORT_MINISVS
 Port  :      25
 Baud rate  :   19200  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 Connected Observations


 Mini SVelocity  :  Sound Velocity
 Slot 1  :  SOUNDVELO
 Pressure  :  Pressure
 Slot 1  :  PRESSURE


 Connected Nodes


 Waterline CoG  :  Waterline
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 Time Synchronization System


 PosMV PPS


 Interfacing


 Type  :  Time Synchronization System
 Driver  :  NMEA ZDA
 Executable and Cmdline :  DrvPositionNMEA.exe
 Port  :       2
 Baud rate  :    9600  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 PPS Pulse System


 PPS Pulse System


 Interfacing


 Type  :  PPS Pulse System
 Driver  :  QPS PPS Adaptor
 Executable and Cmdline :  DrvPpsPulse.exe
 Port  :       1
 Baud rate  :    1200  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 AIS System


 Franklin AIS


 Interfacing


 Type  :  AIS System
 Driver  :  AIS Standard VDO/VDM Messages
 Executable and Cmdline :  DrvQPSTerminated.exe AIS
 Port  :     601
 Baud rate  :   38400  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Output System


 Generic Logger


 Interfacing


 Type  :  Output System
 Driver  :  Generic ASCII Data Logger (Controller)
 Executable and Cmdline :  DrvGenericLogger.exe
 Update rate  :  1.000  s
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 Output System


 IPS to MMT SVP


 Interfacing


 Type  :  Output System
 Driver  :  Generic Output (User-defined ASCII)
 Executable and Cmdline :  DrvOutGenericUI.exe
 Port  :       7
 Baud rate  :   19200  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    1.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Output System


 INFO to Autolog


 Interfacing


 Type  :  Output System
 Driver  :  Network - Generic Output (User-defined ASCII) (UDP)
 Executable and Cmdline :  DrvOutGenericUIUDP.exe
 IP address  :   10.  0. 53. 26
 Update rate  :  1.000  s
 Port  :  7009  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Output System


 Route to Bridge Navis


 Interfacing


 Type  :  Output System
 Driver  :  Waypoints - NMEA RTE/WPL (Simrad SDP)
 Executable and Cmdline :  DrvOutWaypointsUI.exe RTEWPL
 Port  :     603
 Baud rate  :    9600  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    1.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0
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 Output System


 Output to GEO


 Interfacing


 Type  :  Output System
 Driver  :  Network - Generic Output (User-defined ASCII) (UDP)
 Executable and Cmdline :  DrvOutGenericUIUDP.exe
 IP address  :  192.  9.  0.202
 Update rate  :  0.100  s
 Port  :  5000  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Position Navigation System


 Sparker Centre Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13036  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Sparker Pos
 Node identifier  :  Sparker Centre
 Object location  :  Sparker Centre
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined







 DbSetup:  E:\103270-RVO_TNW_3D\Database\103270_RVO_Franklin_EM2040_3DSparker_ETRS89_UTM31.db Page 33 of 49


 Position Navigation System


 Streamer S1 Front Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  12038  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer Pos
 Node identifier  :  S1 Front CoG
 Object location  :  S1 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S1 Tail Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  12043  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer Pos
 Node identifier  :  S1 Tail CoG
 Object location  :  S1 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined


 Output System


 NMEA udp to 3d Processors


 Interfacing


 Type  :  Output System
 Driver  :  Network - NMEA (UDP)
 Executable and Cmdline :  DrvOutMultiNMEAUIUDP.exe
 IP address  :  192.  9.  0.201
 Update rate  :  1.000  s
 Port  :  2010  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0
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 Underwater Sensor


 710 miniSVS


 Interfacing


 Type  :  Underwater Sensor
 Driver  :  Valeport miniSVS/miniSVP
 Executable and Cmdline :  DrvQPSTerminatedUI.exe VALEPORT_MINISVS
 Port  :      17
 Baud rate  :   19200  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  1


 Connected Observations


 Sound Velocity  :  Sound Velocity
 Slot 1  :  SOUNDVELO
 Pressure  :  Pressure
 Slot 1  :  PRESSURE


 Connected Nodes


 710 miniSV CoG  :  710 miniSV
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 Position Navigation System


 Sparker Stbd Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13037  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Sparker Stbd Pos
 Node identifier  :  Sparker Stbd CoG
 Object location  :  Sparker Stbd
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Sparker Port Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13038  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Sparker Port Pos
 Node identifier  :  Sparker Port CoG
 Object location  :  Sparker Port
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S2 Front Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13042  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S2 Front Pos
 Node identifier  :  S2 Front CoG
 Object location  :  S2 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S2 Tail Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13041  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S2 Tail Pos
 Node identifier  :  S2 Tail CoG
 Object location  :  S2 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S3 Front Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  12045  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S3 Front Pos
 Node identifier  :  S3 Front CoG
 Object location  :  S3 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S3 Tail Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  12022  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S3 Tail Pos
 Node identifier  :  S3 Tail CoG
 Object location  :  S3 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S4 Front Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13020  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S4 Front Pos
 Node identifier  :  S4 Front CoG
 Object location  :  S4 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S4 Tail Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13045  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S4 Tail Pos
 Node identifier  :  S4 Tail CoG
 Object location  :  S4 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S5 Front Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13033  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S5 Front Pos
 Node identifier  :  S5 Front CoG
 Object location  :  S5 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S5 Tail Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13043  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S5 Tail Pos
 Node identifier  :  S5 Tail CoG
 Object location  :  S5 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S6 Front Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13044  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S6 Front Pos
 Node identifier  :  S6 Front CoG
 Object location  :  S6 Front
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Streamer S6 Tail Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (Sparker_GGA_UDP.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  13046  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Streamer S6 Tail Pos
 Node identifier  :  S6 Tail CoG
 Object location  :  S6 Tail
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Position Navigation System


 Centre Illumination Pos


 Interfacing


 Type  :  Position Navigation System
 Driver  :  Generic Network Input (UDP) (SparkerIllumination.ini)
 Executable and Cmdline :  DrvInputUDP.exe
 Port  :  2019  Latency  :  0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Satellite System Definition


 Position datum  :  ITRF2014
 Satellite system name  :  ITRF2014


 Satellite Receiver Definition


 Receiver number  :  0
 Receiver description  :  Center Illumination Pos
 Node identifier  :  Centre Illum CoG
 Object location  :  Centre Illumination
 X  (Stbd = Positive):  :  0.000  m
 Y  (Bow = Positive):  :  0.000  m
 Z  (Up = Positive):  :  0.000  m
 A-priori SD  :  0.000  m


 SD latitude  :  0.500  m
 SD longitude  :  0.500  m
 SD height  :  1.000  m


 Measurement unit  :  Meters


 Horizontal datum  :  ITRF2014
 Vertical datum  :  ITRF2014  N/A
 Height level  :  No Level Correction  N/A
 Height offset  :  0.000  m


 Connected Observations


 Connected Nodes


 Undefined
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 Gyro Compass


 GAPS Heaing


 Interfacing


 Type  :  Gyro Compass
 Driver  :  Generic Serial Input (GAPS_Hdt.ini)
 Executable and Cmdline :  DrvInputSerial.exe
 Port  :     412
 Baud rate  :   57600  Data bits  :       8
 Parity  :  None  Stop bits  :  1
 Update rate  :    0.000  s  Latency  :    0.000  s


 Acquired by  :  [Directly into QINSy] (No additional time tags)
 Observation time from  :  N/A


 Number of slots  :  0


 Connected Observations


 GAPS Heaing  :  Bearing (True)


 Connected Nodes


 Franklin CoG  :  Franklin
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DPR – Daily Progress Report 
Geophysical and 3D UHRS survey


 


Date: 2019-10-23


DPR No: 51


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 27' 26" N     Longitude: 6° 49' 5" E    Eemshaven


Description: Geophysical and 3D UHRS survey


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 - m/s - - -


06:00 - 12:00 - m/s - - -


12:00 - 18:00 - m/s - - -


18:00 - 24:00 - m/s - - -


  Forecast Comment


24h 80% within safe operational limits


48h 0% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant
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DPR – Daily Progress Report 
Geophysical and 3D UHRS survey


 


HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 16356


Number of Vessel Inductions / Familiarisations 1 12 For new onsigners


Number of Survey Inductions 0 5


Number of SJA (Safe Job Analyses) 0 5


Number of SOC (Safety Observations Card) 0 27


Number of Toolbox Talk 0 181


Number of Safety Drills 0 9


Number of Work Place Inspections 0 6


Number of Safety Walks 0 1


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 59:00 24:00 83:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 39:43 00:00 39:43 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 00:00 00:00 0 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 51 %


   MBES, Geophysical Survey FRGPMBES 00:00 00:00 00:00 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 46:50 00:00 46:50 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 263:30 00:00 263:30 23 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 3 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1131:23 24:00 1155:23
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DPR – Daily Progress Report 
Geophysical and 3D UHRS survey


 


Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 00:00 0 km 0% 522 km


Full total 602:17 2096.183 km 79% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 Mobilisation of 3D equipment 24:00 MOB (LS)


Total hours  24:00


Plan for the next 24 hours
Continue the mobilisation and run harbour tests in the morning.
A Kick off meeting will be held during the day.


Weather forecast for the upcoming four to five days looks unworkable.


Contractor comment
Mobilising the 3D sparker system aongside Eemshaven.


Crew change.


Company comment


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 3


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0







103270-SUR-DPR-191023FR.pdf


DPR – Daily Progress Report 
Geophysical and 3D UHRS survey


 


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 125.4 m3 - 0.6 m3 125.4 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Rafal Ozga 2019-08-28 2019-10-30 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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DPR – Daily Progress Report 
Mobilisation


 


Date: 2019-10-24


DPR No: 52


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 27' 26" N     Longitude: 6° 49' 5" E    Eemshaven


Description: Mobilisation


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 8 m/s SE 3 0.7 1007


06:00 - 12:00 6 m/s S 3 0.7 1005


12:00 - 18:00 10 m/s SSW 3 0.8 1003


18:00 - 24:00 14 m/s SW 4 1.6 1003


  Forecast Comment


24h 0% within safe operational limits


48h 0% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 16644


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 1 6 Held for all crew.


Number of SJA (Safe Job Analyses) 1 6 Held for all crew.


Number of SOC (Safety Observations Card) 0 27


Number of Toolbox Talk 0 181


Number of Safety Drills 0 9


Number of Work Place Inspections 0 6


Number of Safety Walks 0 1


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 83:00 18:00 101:00 9 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 39:43 00:00 39:43 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 00:00 00:00 0 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 50 %


   MBES, Geophysical Survey FRGPMBES 00:00 00:00 00:00 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 46:50 00:00 46:50 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 263:30 06:00 269:30 23 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 3 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1155:23 24:00 1179:23
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DPR – Daily Progress Report 
Mobilisation


 


Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 00:00 0 km 0% 522 km


Full total 602:17 2096.183 km 79% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 18:00 Mobilisation, kick off meetings, SJA and project induction. 18:00 MOB (LS)


18:00 24:00 Waiting on weather. 06:00 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting on weather.


Contractor comment
Mobilisation continued throughout the day.


All tests for the 3D systems completed and OK.
All alongside verifications completed.
Kick off meeting, project introduction and SJA held for all crew.
Provisions taken on.


Waiting on weather.


Company comment
I am particularly pleased with the good level of safety, attention to PPE requirements and the high standard of lifting operations during this mobilisation.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 3


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 125.4 m3 - 0.4 m3 125 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Rafal Ozga 2019-08-28 2019-10-30 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-10-25


DPR No: 53


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 27' 26" N     Longitude: 6° 49' 5" E    Eemshaven


Description: Waiting for weather


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 12 m/s WSW 4 1.9 1008


06:00 - 12:00 13 m/s WSW 4 2 1011


12:00 - 18:00 11 m/s SW 4 1.8 1014


18:00 - 24:00 17 m/s SSW 4 2.4 1009


  Forecast Comment


24h 0% within safe operational limits


48h 0% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 16932


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 0 27


Number of Toolbox Talk 0 181


Number of Safety Drills 0 9


Number of Work Place Inspections 0 6


Number of Safety Walks 1 2 OM, captain and client rep. No major findings.


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 8 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 39:43 00:00 39:43 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 00:00 00:00 0 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 49 %


   MBES, Geophysical Survey FRGPMBES 00:00 00:00 00:00 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 46:50 00:00 46:50 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 269:30 24:00 293:30 24 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1179:23 24:00 1203:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 00:00 0 km 0% 522 km


Full total 602:17 2096.183 km 79% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 Waiting on weather alongside Eemshaven. 24:00 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting on weather alongside Eemshaven.


Contractor comment
Waiting on weather alongside Eemshaven.


Company comment
The seismic equipment mobilisation preliminary report has been received. However some clarifications are required, which have been discussed.


Based on the latest weather forecasts we are looking at heading out to site on Tuesday.


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 3


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0
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Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 125 m3 - 1 m3 124 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Rafal Ozga 2019-08-28 2019-10-30 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-10-26


DPR No: 54


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 27' 26" N     Longitude: 6° 49' 5" E    Eemshaven


Description: Waiting for weather


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 20 m/s SSW 5 3.8 1004


06:00 - 12:00 18 m/s SW 5 3.6 1004


12:00 - 18:00 18 m/s SSW 5 3.3 1004


18:00 - 24:00 15 m/s WSW 5 2.9 1003


  Forecast Comment


24h 0% within safe operational limits


48h 0% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 17220


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 0 27


Number of Toolbox Talk 0 181


Number of Safety Drills 1 10 Fire / abandon ship drill.


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 8 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 39:43 00:00 39:43 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 00:00 00:00 0 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 48 %


   MBES, Geophysical Survey FRGPMBES 00:00 00:00 00:00 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 46:50 00:00 46:50 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 293:30 24:00 317:30 26 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1203:23 24:00 1227:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 00:00 0 km 0% 522 km


Full total 602:17 2096.183 km 79% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 Waiting on weather alongside Eemshaven. 24:00 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting for weather.


Contractor comment
Waiting for weather.


Company comment
We are still looking at being on site for early Tuesday morning. The transit is approximately 6 hours.


I hope to have the mobilisation signed off on Sunday. 


We will also go through the list of activities that need to be completed on site before survey operations can commence. 


I understand that there also needs to be a check of the autopilot during the transit
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 3


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 124 m3 - 0.6 m3 123.4 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Sebastian Wilczynski 2019-10-23 2019-11-20 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-10-27


DPR No: 55


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 27' 26" N     Longitude: 6° 49' 5" E    Eemshaven


Description: Waiting for weather


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 14 m/s W 4 2.4 1009


06:00 - 12:00 13 m/s W 5 3 1014


12:00 - 18:00 14 m/s W 5 3.2 1016


18:00 - 24:00 15 m/s WNW 5 3.3 1018


  Forecast Comment


24h 0% within safe operational limits


48h 80% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 17508


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 1 28 Regarding a fire door not closing properly due toa  door mat blocking
it, this was moved right away.


Number of Toolbox Talk 0 181


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 8 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 39:43 00:00 39:43 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 00:00 00:00 0 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 47 %


   MBES, Geophysical Survey FRGPMBES 00:00 00:00 00:00 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 46:50 00:00 46:50 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 317:30 24:00 341:30 27 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1227:23 24:00 1251:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 00:00 0 km 0% 522 km


Full total 602:17 2096.183 km 79% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 Waiting on weather alongside Eemshaven. 24:00 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting on weather, departure planned for the afternoon / evening on monday.


Contractor comment
Waiting on weather.


Company comment


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 3


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0
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Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 123.4 m3 - 0.9 m3 122.5 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-10-30 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-10-28


DPR No: 56


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 15' 34" N     Longitude: 6° 26' 43" E    Test site


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 12 m/s NW 5 3 1019


06:00 - 12:00 10 m/s NW 4 2.4 1021


12:00 - 18:00 7 m/s WSW 4 1.9 1022


18:00 - 24:00 7 m/s WNW 4 1.7 1023


  Forecast Comment


24h 100% within safe operational limits


48h 100% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 17796


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 1 29 Regarding a water tight door on tween deck not being closed when
leaving port, was closed when noticed.


Number of Toolbox Talk 0 181


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 8 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 39:43 00:36 40:19 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 00:00 00:00 0 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 46 %


   MBES, Geophysical Survey FRGPMBES 00:00 00:00 00:00 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 46:50 09:14 56:04 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 341:30 14:10 355:40 28 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1251:23 24:00 1275:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:00 0 km 0% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 00:00 0 km 0% 522 km


Full total 602:17 2096.183 km 79% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 14:10 Waiting on weather alongside Eemshaven. 14:10 WOW (LS)


14:10 23:24 Transit to calibration site. 09:14 TRA (LS)


23:24 24:00 Dynamic positioning verification 00:36 CAL (LS)


Total hours  24:00


Plan for the next 24 hours


1. Complete the dynamic positioning verification.
2. SVP comparison verification
3. MBES patch test.
4. Remaining MBES infill from 2D scope.
5. Re ocupation line.
6. 3D Sea trials.
7. Begin 3D UHRS operation.


Contractor comment
Departed Eemshaven in the afternoon and made a slow transit out towards the site while the weather came down.


Shortly before Midnight the Dynamic positioning verification was started.


Company comment
It was certainly prudent and safe to reduce the transit speed to site. Even though weather conditions were improving they were still on the wrong side of marginal for
our operations.


Good vessel line keeping as we re commenced the mobilisation checks is certainly encouraging for 3d operations.


I am still optimistic that we will be able to acquire good 3d data before the next poor weather system arrives towards the weekend.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 1 4 Transit speed reduced from 11kts to 6-7kts.


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Green options comments Reduced transit speed due to weather.


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 122.5 m3 - 2 m3 120.5 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-10-30 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-10-29


DPR No: 57


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 50" N     Longitude: 5° 39' 37" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 9 m/s NE 4 2 1024


06:00 - 12:00 8 m/s E 4 1.6 1027


12:00 - 18:00 6 m/s E 4 1.5 1028


18:00 - 24:00 6 m/s E 4 1.4 1029


  Forecast Comment


24h 100% within safe operational limits


48h 100% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 18084


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 4 33 See HSE section.


Number of Toolbox Talk 5 186 Launch and recovery of Equipment


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
SOC cards.


1. Door mat in online is moving/slipping when it is walked on, mat has been removed.
2. Excellent approach to safety while deploying 3D UHRS equipment by ensuring safety barriers were up.
3. Hose pipe at the foot of the stairway to the bridge, trip hazard.
4. Door closer slams door shut in accommodation, needs replacing or adjusting.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 8 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 40:19 11:07 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 00:00 07:55 07:55 1 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 46 %


   MBES, Geophysical Survey FRGPMBES 00:00 01:45 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 56:04 03:13 59:17 5 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 355:40 00:00 355:40 27 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1275:23 24:00 1299:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:45 0.057 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 01:00 6.654 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 07:55 37.35 km 07:55 37.35 km 7% 522 km


Full total 611:57 2140.244 km 81% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 05:09 Dynamic positioning, SVP verification, MBES patch test. 05:09 CAL (LS)


05:09 08:22 Transit to MBES infill. 03:13 TRA (LS)


08:22 09:07 MBES infill from 2D scope. 00:45 FRGPMBES1


09:07 10:07 MBES of Re-Occupation Line. 01:00 FRGPMBES1


10:07 16:05 3D UHRS Sea trials. 05:58 CAL (LS)


16:05 24:00 3D UHRS survey. 07:55 FR3DU1


Total hours  24:00


Plan for the next 24 hours
Continue with 3D UHRS operation.


Contractor comment
Continued with dynamic positioning,SVP and MBES verifications during the morning, when completed we transited to the MBES infill left from the 2D scope and the
re-occupation line.


When that was completed we deployed the 3D UHRS equipment and started the sea trials.
3D UHRS operation could be started in the afternoon and continued throughout the night.
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Company comment
MBES calibration completed and accepted. Infill and re occupation lines completed - data not as yet reviewed.


 


3d seismic equipment safely deployed. Movement by crew members is quite restricted on deck due to the level of equipment and lack of space, but deployment has
clearly been carefully considered and was completed as planned. All crew were wearing all of their required PPE. Fall arrestors were also used by the crew working on
the stern. In same ways the small deck area helped as the crew working with the fall arrestors never had to disconnect then to reach equipment.


 


Sea trials for the seismic equipment were also completed, discussed and accepted. Weather conditions had been improving during the day so the timing of the sea trials
and seismic acquisition fortunately coincided with better weather conditions. This also helped considerably with data quality and based on the latest forecast it looks
like we can work up to the weekend.


 


If I have one reservation it is the spread geometry as the streamer tail buoys are being bunched together on either side of the prop wash so there is gap in the central
part of the spread. This has manifest itself in the coverage plot so as a result the line spacing has been reduced to 12m and the vessel speed has been increased to try to
separate the tail buoys. The raw brute stacks look good and the direct arrival timing comparison with the beacon positions is also within tolerance


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 120.5 m3 - 2 m3 118.5 m3


Lube consumption 2430 litres - - 2430 litres
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Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-10-30 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-10-30 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-10-30 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-10-30 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-10-30 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-10-30 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-10-30 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-10-30 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-10-30 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-10-30 Cook Steward Danish Northern Survey


Progress overview


3D UHRS progress overview until 24:00 UTC 2019-10-29


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-10-30


DPR No: 58


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 32" N     Longitude: 5° 42' 58" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 5 m/s SE 3 0.9 1029


06:00 - 12:00 5 m/s SE 3 0.9 1030


12:00 - 18:00 4 m/s SE 3 0.9 1030


18:00 - 24:00 4 m/s SE 3 0.7 1028


  Forecast Comment


24h 100% within safe operational limits


48h 50% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 18372


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 0 33


Number of Toolbox Talk 3 189 Launch and recovery of SVP.


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 8 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 07:55 24:00 31:55 2 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 45 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 355:40 00:00 355:40 27 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1299:23 24:00 1323:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 24:00 107.9 km 31:55 145.25 km 27% 522 km


Full total 635:57 2248.144 km 85% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 3D UHRS survey of main lines. 24:00 FR3DU1


Total hours  24:00


Plan for the next 24 hours
Continue Operation until weather picks up, according to the forecast the weather will be unworkable on thursday night / friday morning.


RVO has hired a plane to take some photos and record a video of the operation, this will be done around 11:00 on Thursday.


Contractor comment
The 3D UHRS survey is coming along nicely, 26 lines done in 24h.
There is some unwanted bunching of the streamers due to currents and propeller wash, this means that we dont have optimal coverage from time to time and will have
to run some infills.


There has been no fishing activity in the area and very few vessels around over all.


Company comment
Efforts are being made to try to minimise the gap in the spread caused by prop wash. Streamer tow points have been changed as has the tow point of the central
sparker.
Entanglements of streamer tail buoys from time to time have been noticed and dealt with.
I hope to start receiving data QC details tomorrow morning.
Safety observations such as the faulty door closer and hose pipe at the foot of the stairway have already been addressed.
All in all another good and safe working day.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 118.5 m3 - 2 m3 116.5 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-11-06 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-11-06 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-11-06 Cook Steward Danish Northern Survey
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Progress overview


Progress overview until 24:00 UTC 2019-10-30


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative







103270-SUR-DPR-191031FR.pdf


DPR – Daily Progress Report 
3D UHRS and MBES operations


 


Date: 2019-10-31


DPR No: 59


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 50" N     Longitude: 5° 39' 42" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 6 m/s SE 3 0.7 1027


06:00 - 12:00 6 m/s SE 3 0.7 1026


12:00 - 18:00 8 m/s SE 3 0.8 1025


18:00 - 24:00 11 m/s SE 3 1.1 1021


  Forecast Comment


24h 80% within safe operational limits


48h 10% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 18660


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 1 34 Very safe and efficient back deck at night for the first time in
challenging conditions.


Number of Toolbox Talk 2 191 Launch and recovery of SVP.


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 31:55 24:00 55:55 4 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 44 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 355:40 00:00 355:40 26 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 00:00 27:26 2 %


 Total 1323:23 24:00 1347:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 24:00 116.2 km 55:55 261.45 km 50% 522 km


Full total 659:57 2364.344 km 90% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 3D UHRS survey of main lines. 24:00 FR3DU1


Total hours  24:00


Plan for the next 24 hours
Continue 3D UHRS operations until the weather increases , the forcasts change quite a bit with every new report but the main bad weather for the weekend seems less
dramatic then previously thought and we should be able to resume operations on sunday rather than monday as it seems now.


Contractor comment
The 3D UHRS operation continued throughout the day, in the evening the weather started picking up a little bit and line keeping was affected due to this on some
lines.


Company comment
Another good and safe working day. 


Weather conditions deteriorated towards marginal in the evening and clearly as we continue to acquire data some of it will be rejected.


In addition vessel line keeping becomes difficult with some relatively large gaps appearing in the coverage as a result.


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0
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Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 116.5 m3 - 2.1 m3 114.4 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-11-06 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-11-06 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-11-06 Cook Steward Danish Northern Survey


Progress overview
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Progress until 24:00 UTC 2019-10-31


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-01


DPR No: 60


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 53' 37" N     Longitude: 6° 1' 38" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 10.5 m/s SSE 4 1.3 1016


06:00 - 12:00 8 m/s S 4 1.4 1010


12:00 - 18:00 10 m/s SSE 4 1.5 1004


18:00 - 24:00 11 m/s S 4 1.6 996


  Forecast Comment


24h 0% within safe operational limits


48h 40% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 18948


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 0 34


Number of Toolbox Talk 4 195 Launch and recovery of Equipment


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 55:55 12:50 68:45 5 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 43 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 355:40 06:41 362:21 26 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 27:26 04:29 31:55 2 %


 Total 1347:23 24:00 1371:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 12:50 49.8 km 68:45 311.25 km 59% 522 km


Full total 672:47 2414.144 km 91% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 04:29 Recovery and launch of some of the equipment due to lost GPS connection and
a capsized source.


04:29 BRE (LS)


04:29 11:45 3D UHRS survey of main lines. 07:16 FR3DU1


11:45 12:48 3D UHRS infill. 01:03 FR3DU1


12:48 13:56 3D UHRS survey of main lines. 01:08 FR3DU1


13:56 14:56 3D UHRS infill. 01:00 FR3DU1


14:56 17:19 3D UHRS survey of main lines. 02:23 FR3DU1


17:19 19:10 Recovery of equipment. 01:51 WOW (LS)


19:10 24:00 Waiting on weather, slow transit towards shore for shelter. 04:50 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting for weather going along the coast.


Contractor comment
Shortly after midnight we had to recover part of the 3D UHRS equipment due to a lost  GPS connection with the stb source, this source had capsized due to
entangelment with one of the streamers during a turn, it could be redeployed shortlyafter and operations resumed.


The 3D UHRS operation continued until the evening when we had to recover for weather.
During the day we had strong winds and current making it hard to work efficiently in both directions, progress slowed down due to this.
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Company comment
Good progress since arriving on site during this working opportunity, but it was certainly prudent to recover the equipment this evening as we had reached the point
were as many holes in the coverage were being created as were being filled. This was due to the difficulties steering at slow speed in the prevailing weather
conditions. 


The recovery of this equipment is labour intensive so shift change meant there were extra crew and the vessel crew also assisted. The recovery of the equipment was
controlled, orderly and safe on both occasions. However one of the lessons learned will be that electric winches are provided in future. 


I have received the MAC report for review and daily QC details are coming through on time the following morning. 


I hope to receive some details tomorrow of the number of lines required to infill the gaps in the survey area. 


All in all another good and safe working day.


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 114.4 m3 - 2.5 m3 111.9 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-11-06 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-11-06 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-11-06 Cook Steward Danish Northern Survey
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Progress overview


Progress until 24:00 UTC 2019-11-01


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-02


DPR No: 61


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 38' 35" N     Longitude: 5° 56' 46" E    NW of eemshaven


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 11 m/s S 4 2.2 992


06:00 - 12:00 10 m/s S 4 2.5 989


12:00 - 18:00 14 m/s S 5 2.8 988


18:00 - 24:00 14 m/s S 5 3 985


  Forecast Comment


24h 40% within safe operational limits


48h 100% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 19236


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 0 34


Number of Toolbox Talk 0 195


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 68:45 00:00 68:45 5 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 42 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 362:21 24:00 386:21 28 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1371:23 24:00 1395:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 68:45 311.25 km 59% 522 km


Full total 672:47 2414.144 km 91% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 Waiting on weather along the dutch coast. 24:00 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting on weather until mid day, then resume the operations with the remaining mainlines.


Contractor comment
Waiting on weather along the dutch coast while taking some shelter.


Crew change moved to Tuesday due to good weather on Wednesday.
The 3D UHRS data collected so far has been reviewed and we have approx 30 lines that require infill, we hope to complete all virgin lines before crew change so that
we can asses the whole area and get a good infill plan going while we crew change.


Company comment
Looking at the historical metocean buoy measurements it looks like we recovered equipment and went to shelter at about the right time. 
I have asked that the infill line requirements are presented on the coverage map so that it is quickly clear to all what will be infilled and what will not. I will send this
to RVO once available.
I understand that replacement crew have all been on Franklin previously and most if not all were involved with the 2DUHRS survey.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 111.9 m3 - 2.7 m3 109.2 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-11-06 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-11-06 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-11-06 Cook Steward Danish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-03


DPR No: 62


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 23" N     Longitude: 5° 44' 27" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 15 m/s S 5 3 987


06:00 - 12:00 10 m/s S 4 2.3 989


12:00 - 18:00 6 m/s S 4 1.5 988


18:00 - 24:00 5 m/s SE 3 1.2 990


  Forecast Comment


24h 100% within safe operational limits


48h 30% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 19524


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 1 35 Regarding communication, upon deployment completion the bridge
was not informed properly.


Number of Toolbox Talk 2 197 Launch and recovery of Equipment


Number of Safety Drills 0 10


Number of Work Place Inspections 0 6


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 68:45 09:10 77:55 5 %


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 42 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 386:21 14:50 401:11 28 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1395:23 24:00 1419:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 09:10 29.05 km 77:55 340.3 km 65% 522 km


Full total 681:57 2443.194 km 93% 2624.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 14:50 Waiting on weather. 14:50 WOW (LS)


14:50 17:37 TBT, deployment of 3D UHRS equipment and SVP. 02:47 FR3DU1


17:37 24:00 3D UHRS survey of mainlines. 06:23 FR3DU1


Total hours  24:00


Plan for the next 24 hours
Continue working on the mainlines until we have to recover for crew change, this will be during the morning, then we will head back to Eemshaven for a quick crew
change, some provisions and be back out on site again in the evening.


Contractor comment
Waited on weather until the afternoon when we resumed the operation again, continued to run mainlines throughout the day.


Mac report comments received from client rep, will amend and issue a final version tomorrow.


Company comment
I am receiving the coverage maps with infill line requirements and these are being forwarded to RVO.


If we manage to work up to the early hours of Tuesday morning there will still be a day or so of original lines to run before we commence the infills. 


Very good and safe deployment of seismic equipment in terms of waiting for suitable weather and time taken. However there was a stop card as the deck crew did not
inform the Bridge that deployment operations had been completed. 


Corrections and comments for the MAC report returned.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 109.2 m3 - 3 m3 106.2 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-11-06 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-11-06 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-11-06 Cook Steward Danish Northern Survey
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Progress overview


Progress until 24:00 UTC 2019-11-03


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-04


DPR No: 63


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 41" N     Longitude: 5° 42' 14" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 5 m/s W 4 1.3 990


06:00 - 12:00 7 m/s S 4 1.3 990


12:00 - 18:00 8 m/s S 4 1.4 991


18:00 - 24:00 5 m/s SE 4 1.5 994


  Forecast Comment


24h 40% within safe operational limits


48h 100% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 24 -


Man-hours 288 19812


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 6


Number of SJA (Safe Job Analyses) 0 6


Number of SOC (Safety Observations Card) 2 37 See HSE section.


Number of Toolbox Talk 0 197


Number of Safety Drills 0 10


Number of Work Place Inspections 1 7 WPI done on Sunday with no major findings, issued to all parties
onboard.


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
SOC cards


Door to cargo hold was not closed, this should always be closed while at sea.
Black gloves used during recovery of equipment at night, resulting in missunderstanding from the capstan operator.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 77:55 24:00 101:55 7 %


3D UHRS INFILL FR3DUINF 00:00 00:00 00:00 0 %


 Operational


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 41 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 00:00 13:23 1 %


   Crewchange CCW (LS) 27:19 00:00 27:19 2 %


   Waiting On Weather WOW (LS) 401:11 00:00 401:11 28 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1419:23 24:00 1443:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 24:00 103.75 km 101:55 444.05 km 85% 522 km


3D UHRS INFILL FR3DUINF 00:00 0 km 00:00 0 km 85% 522 km


Block total 101:55 444.05 km 42% 1044 km


Full total 705:57 2546.944 km 80% 3146.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 24:00 3D UHRS survey of main lines. 24:00 FR3DU1


Total hours  24:00


Plan for the next 24 hours
Continue working on the mainlines until 05:00 and then recover the equipment for crew change.
After the crew change we will transit back to the survey area and resume operations as soon as possible.


Contractor comment
3D UHRS operations continued througout the day with good progress, 25 lines completed.


Company comment
Another good and safe working day with timely progress through the scope of work. I am certainly pleased to see us make best use of this period of good weather
before crew change.


The SOC system is taken seriously on board and used sensibly with some very good observations as a result. This always works best when there is no quota required.


The MAC report was updated with the corrections and comments. I will give it another check so it should be ready Tuesday morning.


I am receiving the coverage maps and QC details on time and when requested. The coverage maps are being sent to RVO.


I understand that the crew change and resupply has been organised. We are all keen to have a quick turnaround so that we can resume acquisition and have a good few
days of work before the next system arrives over the weekend.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 106.2 m3 - 2.5 m3 103.7 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Daley Harris 2019-10-23 2019-11-06 Senior Surveyor British MMT UK


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


Nicklas Eriksson 2019-10-23 2019-11-06 Surveyor Swedish MMT Sweden


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


Daniel Harold 2019-10-23 2019-11-06 Geotechnical Engineer American Geo Survey


Emily Johnston 2019-10-23 2019-11-06 Senior Data Processor British MMT UK


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Piotr Pasieka 2019-09-11 2019-11-06 Second Engineer Polish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Thomas Moller 2019-10-16 2019-11-06 Cook Danish Northern Survey


Gitte Petersen 2019-10-16 2019-11-06 Cook Steward Danish Northern Survey
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Progress overview


Progress until 24:00 UTC 2019-11-04


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-05


DPR No: 64


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 35" N     Longitude: 5° 37' 22" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 5 m/s S 4 1.5 995


06:00 - 12:00 3 m/s S 4 1.6 997


12:00 - 18:00 5 m/s NW 4 2 1000


18:00 - 24:00 8 m/s NNE 4 1.9 1002


  Forecast Comment


24h 100% within safe operational limits


48h 70% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 25 -


Man-hours 300 20112


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 1 7 For new onsigners.


Number of SJA (Safe Job Analyses) 1 7 For new onsigners.


Number of SOC (Safety Observations Card) 2 39 See HSE section.


Number of Toolbox Talk 1 198 Recovery of Equipment.


Number of Safety Drills 0 10


Number of Work Place Inspections 0 7


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
SOC:


1. Grounding line with weight on stbd side left in the water after recovery of equipment.
2. Boom arms only secured with ropes, started moving around and should be fastend with ratchet straps.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 4 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 101:55 05:35 107:30 7 %


3D UHRS INFILL FR3DUINF 00:00 00:00 00:00 0 %


 Operational


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 40 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 13:23 13:08 26:31 2 %


   Crewchange CCW (LS) 27:19 03:45 31:04 2 %


   Waiting On Weather WOW (LS) 401:11 01:32 402:43 27 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1443:23 24:00 1467:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 05:35 20.705 km 107:30 464.755 km 89% 522 km


3D UHRS INFILL FR3DUINF 00:00 0 km 00:00 0 km 89% 522 km


Block total 107:30 464.755 km 44% 1044 km


Full total 711:32 2567.649 km 81% 3146.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 03:54 3D UHRS survey of main lines. 03:54 FR3DU1


03:54 05:35 Recovery of all equipment and sea fastening for transit. 01:41 FR3DU1


05:35 11:45 Transit to Eemshaven for crew change. 06:10 TRC (LS)


11:45 15:30 Crew change in Eemshaven. 03:45 CCW (LS)


15:30 22:28 Transit to survey area. 06:58 TRC (LS)


22:28 24:00 Weather standby on site. 01:32 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Deploy the 3D UHRS equipment as soon as possible and then contine with operation.
Main lines will be completed during the afternoon and then we will start working on the infills.


Contractor comment
3D UHRs operations until we had to recover and go in for crew change, we had the crew change in Eemshaven.
Hand overs was done and provision was taken on, a project induction and SJA was held for new onsigners.


When we arrived back on site late evening the weather conditions were still to rough for safe deployment so we waited on site.


Company comment
Nice, quick and safe turnaround for crew change and resupply. I believe the supplier was already waiting on the quayside when we arrived, which doesn’t usually
happen.


Couple of safety cards and resulting actions from the last recovery have been discussed with the crew. It’s good to see the safety reporting systems working
properly.  It shows a good safety culture as things are reported and dealt with.


Coverage map and infill lines received and sent to RVO. Andre is organising the infills in priority order based on what is required to best fill the gaps with the time
remaining.


Weather looking workable from early hours Wednesday and we will have to wait and see about the bump in the weather Thursday evening.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 103.7 m3 - 5.7 m3 98 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Gunnar Johnsson 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Joakim Winberg 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


William Dann 2019-11-05 2019-11-20 Surveyor British MMT UK


Per Franzén 2019-11-05 2019-11-20 Field Engineer Swedish MMT Sweden


Benjamin Waller 2019-11-05 2019-11-20 Data Processor British Precise Consultants


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


Peter Kitlowski 2019-10-23 2019-11-06 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-06 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-06 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-06 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-06 Chief Engineer Swedish Northern Survey


Janusz Badecki 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-06 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-06 Able Seaman Polish Northern Survey


Artur Khachtrian 2019-10-23 2019-11-06 UHRS Operator Russian GeoMarine


Olivier Monrigal 2019-10-16 2019-11-06 UHRS Operator French Geo Survey


Peter Basquinez 2019-10-23 2019-11-06 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-06 UHRS Operator Russian Geo Marine


André Pinto 2019-10-23 2019-11-06 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-06 UHRS processor Portuguese Geo Survey


Siv Roenius 2019-11-05 2019-12-04 Stewardess Swedish Northern Survey


Marc Jörgensen 2019-11-05 2019-12-04 Cook Danish Northern Survey


Marek trzcinski 2019-11-05 2019-12-04 Second Engineer Polish Northern Survey
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Progress overview


Progress until 24:00 UTC 2019-11-05


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-06


DPR No: 65


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 54° 0' 53" N     Longitude: 5° 39' 57" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 7 m/s N 4 1.6 1003


06:00 - 12:00 8 m/s N 4 1.5 1005


12:00 - 18:00 6 m/s N 4 1.3 1005


18:00 - 24:00 5 m/s NE 3 1 1005


  Forecast Comment


24h 70% within safe operational limits


48h 50% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys







103270-SUR-DPR-191106FR.pdf


DPR – Daily Progress Report 
3D UHRS and MBES operations


 


HSE Issues Today Accumulated Comment / Ref


Number of personnel 25 -


Man-hours 300 20412


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 7


Number of SJA (Safe Job Analyses) 0 7


Number of SOC (Safety Observations Card) 2 41 See HSE section.


Number of Toolbox Talk 4 202 Launch and recovery of Equipment


Number of Safety Drills 0 10


Number of Work Place Inspections 0 7


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
SOC


1. Bridge keepers maintaining good communication with trawlers nearby.
2. Crew without PPE observed stopping at red line while taking a look at the aftdeck.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 107:30 12:45 120:15 8 %


3D UHRS INFILL FR3DUINF 00:00 10:32 10:32 1 %


 Operational


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 40 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 26:31 00:00 26:31 2 %


   Crewchange CCW (LS) 31:04 00:00 31:04 2 %


   Waiting On Weather WOW (LS) 402:43 00:43 403:26 27 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1467:23 24:00 1491:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 12:45 49.8 km 120:15 514.555 km 108% 522 km


3D UHRS INFILL FR3DUINF 10:32 53.95 km 10:32 53.95 km 108% 522 km


Block total 130:47 568.505 km 54% 1044 km


Full total 734:49 2671.399 km 84% 3146.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 00:43 Weather Standby. 00:43 WOW (LS)


00:43 03:03 Deploying 3D UHRS equipment. 02:20 FR3DU1


03:03 13:28 3D UHRS survey of mainlines. 10:25 FR3DU1


13:28 24:00 3D UHRS survey infills. 10:32 FR3DUINF1


Total hours  24:00


Plan for the next 24 hours
Continue with infills until weather picks up.


Contractor comment
Deployed the 3D UHRS equipment early morning, operations continued throughout the day.


Company comment
Four trawlers close by today and I understand that there have been good communications between them and our Bridge Keepers. They know where we are working
and have not hindered operations.


It has been generally noticed that safety observations and the system for reporting them is being taken seriously and undertaken properly during this project. Some
companies award contracts based on these metrics so it would be very much in MMT’s own interest to maintain this high level of participation and awareness. 


Full use made of this period of workable weather and indeed good use has been made of all the weather windows since we mobilised on 23 October. 


All in all another good and safe working day.







103270-SUR-DPR-191106FR.pdf


DPR – Daily Progress Report 
3D UHRS and MBES operations


 


Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 98 m3 - 3.6 m3 94.4 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Gunnar Johnsson 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Joakim Winberg 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


William Dann 2019-11-05 2019-11-20 Surveyor British MMT UK


Per Franzén 2019-11-05 2019-11-20 Field Engineer Swedish MMT Sweden


Benjamin Waller 2019-11-05 2019-11-20 Data Processor British Precise Consultants


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


Peter Kitlowski 2019-10-23 2019-11-20 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-20 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-20 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-20 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-20 Chief Engineer Swedish Northern Survey


Janusz Badecki 2019-10-16 2019-11-20 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-20 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-20 Able Seaman Polish Northern Survey


Artur Khachtrian 2019-10-23 2019-11-20 UHRS Operator Russian GeoMarine


Olivier Monrigal 2019-10-16 2019-11-20 UHRS Operator French Geo Survey


Peter Basquinez 2019-10-23 2019-11-20 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-20 UHRS Operator Russian Geo Marine


André Pinto 2019-10-23 2019-11-20 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-20 UHRS processor Portuguese Geo Survey


Siv Roenius 2019-11-05 2019-12-04 Stewardess Swedish Northern Survey


Marc Jörgensen 2019-11-05 2019-12-04 Cook Danish Northern Survey


Marek trzcinski 2019-11-05 2019-12-04 Second Engineer Polish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-07


DPR No: 66


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 58' 49" N     Longitude: 5° 47' 18" E    TNW Survey area


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 5 m/s SSE 3 1 1003


06:00 - 12:00 14 m/s SE 3 1.2 992


12:00 - 18:00 12 m/s SE 4 2.5 996


18:00 - 24:00 11 m/s S 4 2.3 996


  Forecast Comment


24h 70% within safe operational limits


48h 50% within safe operational limits


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 25 -


Man-hours 300 20712


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 7


Number of SJA (Safe Job Analyses) 0 7


Number of SOC (Safety Observations Card) 1 42 Regarding safety chain blocking survey muster station, it was moved.


Number of Toolbox Talk 2 204 Launch and recovery of Equipment


Number of Safety Drills 0 10


Number of Work Place Inspections 0 7


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 00:00 05:00 0 %


   Calibration CAL (LS) 51:26 00:00 51:26 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 120:15 00:00 120:15 8 %


3D UHRS INFILL FR3DUINF 10:32 13:40 24:12 2 %


 Operational


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 39 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 00:00 59:17 4 %


   Transit Crewchange TRC (LS) 26:31 00:00 26:31 2 %


   Crewchange CCW (LS) 31:04 00:00 31:04 2 %


   Waiting On Weather WOW (LS) 403:26 10:20 413:46 27 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1491:23 24:00 1515:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 120:15 514.555 km 123% 522 km


3D UHRS INFILL FR3DUINF 13:40 74.7 km 24:12 128.65 km 123% 522 km


Block total 144:27 643.205 km 61% 1044 km


Full total 748:29 2746.099 km 87% 3146.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 13:40 3D UHRS survey infills. 13:40 FR3DUINF1


13:40 15:10 Recovering 3D UHRS equipment. 01:30 WOW (LS)


15:10 24:00 Waiting on weather. 08:50 WOW (LS)


Total hours  24:00


Plan for the next 24 hours
Waiting for weather on site while waiting for confirmation from RVO regarding data acceptance.


Contractor comment
3D UHRS operations continued until the weather conditions deteriorated in the afternoon, the equipment was then recovered.


Waiting on weather on site.


During the eveningGeo surveys confirmed that the data set is ok and no more infills will be needed , waiting for RVO to confirm this as well.


Company comment
Another good safe working day and equipment recovered in a timely manner as weather conditions deteriorated. There were 7 crew on deck during recovery and it’s
been mentioned before, but they could really do with an electric winch.


I received the coverage assessment very late this evening without receiving the coverage map myself. One of the lessons learned will definitely be how to properly
close out these surveys in the future.


All in all another good and safe working day.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 94.4 m3 - 2.7 m3 91.7 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Gunnar Johnsson 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Joakim Winberg 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


William Dann 2019-11-05 2019-11-20 Surveyor British MMT UK


Per Franzén 2019-11-05 2019-11-20 Field Engineer Swedish MMT Sweden


Benjamin Waller 2019-11-05 2019-11-20 Data Processor British Precise Consultants


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


Peter Kitlowski 2019-10-23 2019-11-20 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-20 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-20 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-20 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-20 Chief Engineer Swedish Northern Survey


Janusz Badecki 2019-10-16 2019-11-20 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-20 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-20 Able Seaman Polish Northern Survey


Artur Khachtrian 2019-10-23 2019-11-20 UHRS Operator Russian GeoMarine


Olivier Monrigal 2019-10-16 2019-11-20 UHRS Operator French Geo Survey


Peter Basquinez 2019-10-23 2019-11-20 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-20 UHRS Operator Russian Geo Marine


André Pinto 2019-10-23 2019-11-20 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-20 UHRS processor Portuguese Geo Survey


Siv Roenius 2019-11-05 2019-12-04 Stewardess Swedish Northern Survey


Marc Jörgensen 2019-11-05 2019-12-04 Cook Danish Northern Survey


Marek trzcinski 2019-11-05 2019-12-04 Second Engineer Polish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative
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Date: 2019-11-08


DPR No: 67


Vessel: Franklin


Project ID: RVO-Ten Noorden van de Waddeneilanden OWF


Location: Latitude: 53° 27' 26" N     Longitude: 6° 49' 6" E    Eemshaven


Description: 3D UHRS and MBES operations


Weather Wind speed Wind dir Sea state Sig wave Pressure


00:00 - 06:00 - m/s - - -


06:00 - 12:00 - m/s - - -


12:00 - 18:00 - m/s - - -


18:00 - 24:00 - m/s - - -


  Forecast Comment


24h -


48h -


DPR addressed to
Name E-mail Position Company


Nicholas Herrington nick.herrington@mmt.se Project Manager MMT Sweden


RVO TNW project mailbox TNW@rvo.nl Project Mailbox RVO


Diederik van Hogendorp diederik.vanhogendorp@arcadis.com RVO RVO


Manuela Secomandi Manuela.Secomandi@cathie-associates.com RVO RVO


Peter-Paul Lebbink peter-paul.lebbink@rvo.nl PM RVO


TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com TNW@arcadis.com


Nils Ingvarson nils.ingvarson@mmt.se COO MMT Sweden


Ola Svensson ola.svensson@mmt.se Head of Project Department MMT Sweden


Kalle Flink kalle.flink@mmt.se Operation Manager MMT Sweden


Roy Lahte roy.lahte@mmt.se Ship Manager MMT Sweden


Erik Svensson erik.svensson@mmt.se Technical Operation Manager MMT Sweden


Audun Brandtzaeg audun.brandtzaeg@mmt.se Managing Director MMT Norway MMT Norway


Offshore Managers om@mmt.se OM MMT Sweden


DPR Reach dpr@reachsubsea.no DPR Reach Reach Subsea


Olivier Monrigal olivier.monrigal@geosys.nl Project Manager GeoMarine


Bo Groenen bo@geosys.nl Managing Director GeoMarine


GeoMarine admin info@geosys.nl Administrator GeoMarine


Behzad Aziz behzad.aziz@rvo.nl Deputy PM RVO


Neil Dyer Neil.Dyer@cathiegroup.com RVO Consultant RVO Consultant


Peter Kitlowski surveyclientrep@gmail.com CR RVO Consultant


Andre Pinto andre.pinto@geosurveys.pt UHRS processor Geo Surveys
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HSE Issues Today Accumulated Comment / Ref


Number of personnel 25 -


Man-hours 300 21012


Number of Vessel Inductions / Familiarisations 0 12


Number of Survey Inductions 0 7


Number of SJA (Safe Job Analyses) 0 7


Number of SOC (Safety Observations Card) 0 42


Number of Toolbox Talk 0 204


Number of Safety Drills 0 10


Number of Work Place Inspections 0 7


Number of Safety Walks 0 2


MINCS – Tot. Reports 0 0


MINCS - Improvements 0 0


MINCS - Non Conformity Reports 0 0


MINCS - Re-Work 0 0


MINCS - Equipment/Property Damage 0 0


MINCS - Environmental Damage 0 0


MINCS - Near Miss 0 0


MINCS - Lost Time Incidents 0 0


MINCS - Medical Treatment Case 0 0


HSE comments
No outstanding HSE issues.


 Breakdown of hours Code Total to yesterday Total today Total to date Total to date (%)


 Mobilisation


   Transit to Project TRP (LS) 14:23 00:00 14:23 1 %


   Mobilisation MOB (LS) 101:00 00:00 101:00 7 %


   Demobilisation DMB (LS) 05:00 09:30 14:30 1 %


   Calibration CAL (LS) 51:26 00:00 51:26 3 %


 Operational


   2D UHRS 2DU (LS) 00:00 00:00 00:00 0 %


   3D UHRS FR3DU 120:15 00:00 120:15 8 %


3D UHRS INFILL FR3DUINF 24:12 00:00 24:12 2 %


 Operational


   Geophysical Survey GPS (LS) 592:05 00:00 592:05 38 %


   MBES, Geophysical Survey FRGPMBES 01:45 00:00 01:45 0 %


   Sampling FRSMP (LS) 10:12 00:00 10:12 1 %


   Transit TRA (LS) 59:17 04:39 63:56 4 %


   Transit Crewchange TRC (LS) 26:31 00:00 26:31 2 %


   Crewchange CCW (LS) 31:04 00:00 31:04 2 %


   Waiting On Weather WOW (LS) 413:46 09:51 423:37 28 %


 No Operation


   Standby SBM (LS) 00:00 00:00 00:00 0 %


   Standby on Clients request STB (DR) 00:00 00:00 00:00 0 %


   Resurvey RES (LS) 30:02 00:00 30:02 2 %


   Breakdown Vessel BRV (LS) 02:30 00:00 02:30 0 %


   Breakdown Equipment BRE (LS) 31:55 00:00 31:55 2 %


 Total 1515:23 24:00 1539:23
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Offshore operations
Tasks Today Accumulated Completed Total scope


Block Code Hours km, pcs Hours km, pcs (%) km, pcs


Ref Lines
(L*)


Geophysical Survey GPS (LS) 00:00 0 km 20:02 89.559 km 100% 89.559 km


Survey Main
Lines


Geophysical Survey GPS (LS) 00:00 0 km 434:43 1515.82 km 100% 1515.82 km


Survey Cross
Lines


Geophysical Survey GPS (LS) 00:00 0 km 89:05 297.193 km 100% 297.193 km


Gemini Block
N/S


Geophysical Survey GPS (LS) 00:00 0 km 31:36 115.887 km 100% 115.887 km


Tie Lines Geophysical Survey GPS (LS) 00:00 0 km 08:16 55.724 km 100% 55.724 km


Single Cable
Lines North


Geophysical Survey GPS (LS) 00:00 0 km 00:56 1 km 100% 1 km


Single Cable
South


Geophysical Survey GPS (LS) 00:00 0 km 00:57 1 km 100% 1 km


Sediment
Samples


Sampling FRSMP (LS) 00:00 0 pcs 10:12 12 pcs 100% 12 pcs


Repeat
occupation
lines


Geophysical Survey GPS (LS) 00:00 0 km 06:30 20 km 100% 20 km


MBES 2D
GAP


MBES, Geophysical Survey FRGPMBES 00:00 0 km 00:45 0.057 km 100% 0.057 km


Re-Occupatio
n Line


MBES, Geophysical Survey FRGPMBES 00:00 0 km 01:00 6.654 km 102% 6.513 km


3D UHRS
Block


3D UHRS FR3DU 00:00 0 km 120:15 514.555 km 123% 522 km


3D UHRS INFILL FR3DUINF 00:00 0 km 24:12 128.65 km 123% 522 km


Block total 144:27 643.205 km 61% 1044 km


Full total 748:29 2746.099 km 87% 3146.753 km


12 pcs 100% 12 pcs


Progress of operation diary for the last 24 hours
Start Stop Task Description Duration Task


00:00 09:51 Weather Standby. 09:51 WOW (LS)


09:51 14:30 Transit to Eemshaven for demob. 04:39 TRA (LS)


14:30 24:00 Demobilisation alongside Eemshaven. 09:30 DMB (LS)


Total hours  24:00


Plan for the next 24 hours
Continue the demobilisation throughout the day.


Contractor comment
Waiting on weather until mid day when we got confirmation from all parties that the project was completed and we had a sufficent data set with no more infills
required.


We then started the transit back to Eemshaven to start the demobilisation of the 3D UHRS equipment.


ETA Eemshaven 15:30 and then demobilisation throughout the rest of the day.


This is the last Dpr for the project so i would like to thank everyone involved on behalf of MMT, a very safe and efficient project.


Company comment
This was a very good project to be involved with and I was really pleased to see an ultimately successful outcome for everyone. The safety record is 100% and the
culture and reporting was about as good as it gets. For a 3D UHR survey the progress and production was exceptional. Thank you to all involved.
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Green options Today Accumulated Comment / Ref


Survey operations optimization/reduced power 0 0


In harbor: Reduced power consumption/Onshore power used 0 0


Transit: Optimized Speed 0 4


Transit: Was avoided 0 0


Project/Survey Operation Optimization 0 0


Other Green Options (Description Mandatory) 0 1


Estimation of reduced fuel consumption 0 0


Equipment Status Comment


Equipment OK


Vessel consumables Previous Received Consumed Remaining


Fuel consumption 91.7 m3 - 1.8 m3 89.9 m3


Lube consumption 2430 litres - - 2430 litres


Personnel on Board
Name Arrival date Departure date Position Nationality Employer


Robert Mastad 2019-10-23 2019-11-20 Offshore Manager Swedish MMT Sweden


Gunnar Johnsson 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Joakim Winberg 2019-11-05 2019-11-20 Senior Surveyor Swedish MMT Sweden


Christopher Farmer 2019-10-23 2019-11-20 Surveyor British MMT UK


William Dann 2019-11-05 2019-11-20 Surveyor British MMT UK


Per Franzén 2019-11-05 2019-11-20 Field Engineer Swedish MMT Sweden


Benjamin Waller 2019-11-05 2019-11-20 Data Processor British Precise Consultants


Ryan Trotter 2019-10-23 2019-11-20 Data Processor British MMT UK


Peter Kitlowski 2019-10-23 2019-11-20 Client Representative British RVO


Bjarne Kromann 2019-09-18 2019-11-20 Captain Danish Northern Survey


Adam Arkadiusz Banda 2019-10-16 2019-11-20 Chief Officer Polish Northern Survey


Maksymilian Wach 2019-10-16 2019-11-20 Second Officer Polish Northern Survey


Joakim Gräbner 2019-10-16 2019-11-20 Chief Engineer Swedish Northern Survey


Janusz Badecki 2019-10-16 2019-11-20 Able Seaman Polish Northern Survey


Jaroslaw Pawelec 2019-10-16 2019-11-20 Able Seaman Polish Northern Survey


Sebastian Krzysztof Wilczynski 2019-10-23 2019-11-20 Able Seaman Polish Northern Survey


Artur Khachtrian 2019-10-23 2019-11-20 UHRS Operator Russian GeoMarine


Olivier Monrigal 2019-10-16 2019-11-20 UHRS Operator French Geo Survey


Peter Basquinez 2019-10-23 2019-11-20 UHRS Operator Philipino Geo Marine


Petr Maev 2019-10-16 2019-11-20 UHRS Operator Russian Geo Marine


André Pinto 2019-10-23 2019-11-20 UHRS processor Portugese Geo Survey


Catarina Nascimento 2019-10-23 2019-11-20 UHRS processor Portuguese Geo Survey


Siv Roenius 2019-11-05 2019-12-04 Stewardess Swedish Northern Survey


Marc Jörgensen 2019-11-05 2019-12-04 Cook Danish Northern Survey


Marek trzcinski 2019-11-05 2019-12-04 Second Engineer Polish Northern Survey


Robert Mastad
Offshore Manager


Peter Kitlowski
Client Representative







 


 


APPENDIX C – VESSEL SPECIFICATION 







OFFSHORE SURVEY & ROV
 VESSEL | FRANKLIN







REVISION NO 1


TYPE OF VESSEL


DP1 Survey & ROV Vessel


SPECIFICATIONS


Flag:  Sweden 
Port of Registry:  Gothenburg 
Call sign:  SEIN 
IMO No:  8301797 
Class:  LR (Lloyds Register) 
Class Notation:  +100A1 DP (AM), +LMC UMS


BUILDER AND DIMENSIONS


Builder: North Queensland Engineers & 
 Agents Pty. Ltd.  
Date of build: 03.1985  
Hull No:  110  
LOA:  55 m 
Beam:  12 m 
Air Draught: 24 m 
Draft max: 4.2 m  
Req. water depth  
w. Azim. 6 m 
Gross tonnage:  1178 
Net tonnage:  353


PERFORMANCE


Service speed: 12 kts 
Max speed: 13.5 kts 
Fuel cons.  
(survey speed):  3 mt/day


LIMITING WEATHER CONDITIONS


Always according to Master’s decision. Indicative limitations: 
Wind force 8 (Beaufort scale) 
Sea state 5 (WMO sea state code)


BUNKERS


Fuel: 198 m3 
Freshwater: 75 m3 + Evaporator


MANNING


Safe Manning Crew: 10


PROPULSION


Single Wärtsilä 12V22MD, 1590 kW at 900 rpm  
Single Lips BV CPP propeller  
Bowthruster: Retractable azimuth 295 kW, 5.3 ton 
Sternthruster: Tunnel 295 kW, 4.5 ton 
Station holding  
capacity:  DP class 1


POWER SUPPLY


Shaft generator: 800 kVA 
Diesel generators:  2 x 375 kVA Volvo Penta D12  
 415V 50 Hz 3 phase 
 240V 50 Hz, UPS available


WORK SPACES


Wet lab  General purpose lab 
Chemistry lab  Survey room 
Post-processing room  Meeting room 
Separate client office


DECK EQUIPMENT


A-Frames Stern:  8 mt 
Over-the-side:  2.8 mt (wire depending) 
Deck crane:  22 ton/m, winch 
SWL:  2.0MT


FREE DECK SPACE


Approximetly 85 m2, 3 x 20’ container 
Additional space optional


WINCHES (SWL WIRE DEPENDING):


Stern:  18 mm rotation free wire 900 m,  
 SWL 6MT 
 10.0 mm signal FO wire 2100 m 
Side:  11.3 mm single coax 2500 m 
 12.0 mm rotation free 2000 m


NAVIGATION/COMMUNICATION EQUIPMENT


Radar: Furuno 2117, Transas Naviradar 4000 
ECDIS: Transas NS 4100


GMDSS A3


V-Sat (Internet, phone)


Fleet 77 (Internet, phone)


Tracnet (Internet, TV)


Obstacle Avoidance  
Sonar:  Furuno


ACCOMMODATION


Cabins and beds for 10 crew and 20 special personnel  
(12 in single cabins, 18 in double cabins)  
Safety certificate for 33 people onboard (short trip)


Mess room Day room Dressing Room 
Two Laundries Hospital Gymnasium


M/V FRANKLIN
SHIP DATA







NAVIGATION AND POSITIONING


Primary Positioning System:  POS MV 320 with  
 C-Nav C2, IALA DGPS  
 corrections and RTK option 
Secondary Positioning System:  Crescent Hemisphere with  
 IALA DGPS corrections  
Optional Positioning System:  CNAV 3050 with C1  
 corrections  
Optional Positioning System:  Fugro Starfix with XP/HP/ 
 G2 corrections 
Gyro/Motion:  Applanix POS MV 320 
Secondary Gyro/Motion:  CDL MiniPos3 (T24) 
Inertial Navigation System:  Applanix POS MV 320  
Underwater positioning USBL:  Sonardyne Ranger 2  
 HPT 7000 
Survey Navigation System:  QPS QINSy 
Sound Velocity Profiler:  Valeport MiniSVS,  
 Valeport Midas SVX2 
Hull mounted Sound  
Velocity Sensor:  Valeport MiniSVS


BATHYMETRY AND GEOPHYSICS


Multibeam Echo Sounder:  Kongsberg EM 2040D 
Multibeam Echo Sounder:  Kongsberg EM 710 
Sub-Bottom Profiler:  Kongsberg TOPAS PS40 
Side Scan Sonar:  Edgetech 4200MP  
 300/600 kHz/300/900 kHz 
Side Scan Sonar:  Edgetech 2000-CSS  
 300/600 kHz/300/900 kHz 
Sub-Bottom Profiler:  Edgetech DW 106 1-10 kHz 
Sub-Bottom Profiler:  Edgetech 512i 0.5-12 kHz 
Sub-Bottom Profiler:  Sparker/Boomer 
Magnetometer:  Geometrics G-882 
Transverse Gradiometer System: Geometrics TVG frame  
 (2 x G-882)


OFF-LINE SOFTWARE


Chesapeake SonarWiz 


SMT Kingdom 


SonarWiz 


Oasis Montaj incl UXO Marine


QPS/IVS Processing Suite


CARIS HIPS & SIPS 


POSPac MMS


TerraPos


IXSEA DelphINS


Autodesk AutoCAD Map 3D 


Arc GIS


Wish software Autochart


Visual Soft Visual Works


EIVA NaviSuite


SEAFLOOR SAMPLING AND UNDERWATER INSPECTION


ROV:  Sub-Atalantic Comanche/ 
 Mohican 
ROTV:  MacArtney FOCUS 2 
Vibrocorer:  6/3 m system 
Corers:  Piston/gravity corer 6/3 m 
Samplers:  Boxcorer/grabsampler 
Gradiometer:  Innovatum 12 sensor system 
CPT:  Neptune 5000 
Drop Camera:  MMT HD Drop Camera


EQUIPMENT







BRIDGE DECK/BOAT DECK


BOTTOM


TWEEN DECK


MAIN DECK


FORECASTLE DECK


SPECIAL PURPOSE VESSEL


SPECIFICATIONS


Flag: 
Sweden


Port of Registry: 
Gothenburg


Call Sign: 
SEIN


IMO No: 
8301797


Class: 
LR (Lloyds Register)


Class Notation: 
+100A1 DP (AM) 
+LMC UMS


HEAD OFFICE MMT SWEDEN AB | SVEN KÄLLFELTS GATA 11 | SE-426 71 VÄSTRA FRÖLUNDA, SWEDEN
PHONE: +46 (0)31 762 03 00 | EMAIL: INFO@MMT.SE | WEBSITE: MMT.SE







 


 


APPENDIX D – EQUIPMENT SPECIFICATIONS 







The EM2040 is a true wide band high resolution shallow water mutibeam echosounder, an ideal tool for 
any high resolution mapping and inspection application. It has a modular design, allowing the user to tailor 
the beamwidths and coverage to the operational requirements. The system fulfils and even surpasses the 
IHO-S44 special order and the more stringent LINZ specification.


MULTIBEAM ECHO SOUNDER


EM® 2040


Key facts
The EM 2040 receiver is 0.7 degrees, two transmitters are 
available: 0.4 and 0.7 degrees. The transmit fan is divided into 
three sectors pinging simultaneously at separate frequencies. 
This ensures a very strong and beneficial dampening of 
multibounce interference. The EM 2040 has dual swath 
capability, allowing a sufficient sounding density alongtrack at a 
reasonable vessel speed.


The operating bandwidth available on the EM 2040 is 200 to 
400 kHz. Due to the very large operating bandwidth available, 
the system will have an output sample rate up to 60 kHz. The 
system can effectively operate with very short pulse lengths. 
The shortest pulse is 14 microseconds, which gives a raw range 
resolution (cτ/2) of 10.5 mm. For maximum range and high 
resolution FM chirp is used.


The standard depth rating of the EM 2040 subsea parts is 6000 
m. The system is ideal for operation on subsea vehicles such as 
ROVs or AUVs.


Components
The basic EM 2040 has four units, a transmit transducer, a 
receive transducer, a processing unit, and a workstation.


The EM 2040 is a modular system, fully prepared for upgrading 
to cater for more demanding applications. The transmit trans-


ducer has an angular coverage of 200º (±100º) as standard, al-
lowing a coverage of 5.5 times water depth when matched with 
a single receive transducer. Adding a second receive transducer 
allows surveying to the water surface or up to 10 times water 
depth on flat bottoms. With two sets of transmit and receive 
transducers it is possible to avoid having a transducer at the 
keel. Also for pipeline inspections a dual TX and RX configura-
tion gives the possibility to inspect the pipe from two different 
angles. The transducers are separate units with titanium hous-
ings.


Operational modes
The EM 2040 has a frequency range of 200-400 kHz. The 
single transmitter configuration with either one or two receivers 
has three standard modes. 300 kHz is used for normal opera-
tion, giving an optimum balance between high resolution, depth 
capability and tolerance of detrimental factors such as water 
column sediments. 200 kHz is available for meeting require-
ments to operate at the standard hydrographic single beam fre-
quency, but also to achieve the best depth capability. 400 kHz is 
provided for inspection work with the utmost resolution.


The specialised dual transmitter and receiver configuration has 
a mapping mode with two frequency coded sectors and user 
selectable frequency in steps of 10 kHz from 200 to 400 kHz.







Coverage example for EM 2040 with bottom type rock (BS = - 10 dB), NL = 45 dB, FM mode
Operating mode Cold ocean Cold fresh water


EM 2040-04: Max depth Max coverage
single RX


Max coverage
dual RX Max depth Max coverage


single RX
Max coverage


dual RX
200 kHz 635 m 920 m 980 m 1360 m 1990 m 2110 m
300 kHz 480 m 670 m 760 m 740 m 1100 m 1270 m
400 kHz 315 m 410 m 430 m 430 m 570 m 610 m
EM 2040-07:
200 kHz 600 m 880 m 930 m 1300 m 1870 m 2000 m
300 kHz 465 m 640 m 725 m 700 m 1050 m 1200 m
400 kHz 300 m 385 m 410 m 375 m 540 m 570 m


Pulse lengths 200 kHz mode 300 kHz mode 400 kHz mode
CW FM CW FM CW FM


Normal mode 38, 108 and 324 µs 3 and 12 ms 38, 108 and 324 µs 2 and 6 ms 27, 54 and 108 µs N/A
Single sector mode 19, 38 and 81 µs 1.5 ms 19, 38 and 81 µs 1.5 ms 14, 27 and 54 µs N/A


200 - 400 kHz CW in 10 kHz step 200 - 400 kHz FM in 10 kHz step
Dual TX model 14, 27, 54, 135, 324 and 918 µs 3 and 12 ms


Max no. of soundings per ping Single swath Dual swath
Single RX 400 800
Dual RX 800 1600


Beamwidth Physical dimensions (excluding connectors and mounting arrange-
ments)


200 kHz 300 kHz 400 kHz Dimensions Weight
Tx EM 2040-04 0.7 deg 0.5 deg 0.4 deg 727 x 142 x 150 mm (LxWxH) 45 kg
Tx EM 2040-07 1.5 deg 1 deg 0.7 deg 407 x 142 x 150 mm (LxWxH) 23 kg
Rx 1.5 deg 1 deg 0.7 deg 407 x 142 x 136 mm (LxWxH) 22 kg
Processing Unit (2U 19” rack)* 482.5 x 424 x 88.6 mm (WxDxH) 10.5 kg


Laptop, HWS and monitor can be delivered on request.


Specifications subject to change without any further notice.
EM® is a registered trademark of Kongsberg Maritime AS in Norway and other countries.


TECHNICAL SPECIFICATIONS


FEATURES 


• High resolution
• Wide frequency range
• FM chirp
• Roll, pitch and yaw stabilisation
• Nearfield focusing - both on transmit 


and receive
• Short pulse lengths, large 


bandwidth
• Water column display
• Seabed image
• Depth rated to 6000 m
• Easy to install
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km.kongsberg.com


KONGSBERG MARITIME
Switchboard: +47 815 73 700
Global support 24/7: +47 33 03 24 07
E-mail sales: km.sales@km.kongsberg.com
E-mail support: km.support@kongsberg.com


Options:
• Water column logging
• Extra detections
• Dual swath
• Dual RX
• Dual TX







RESOURCES


Geo-Sense Light-weight  
 24 - 48 Channel Streamers


UHRS 


 Main Characteristics


· Small diameter skin (41 mm), small  


bending radius, 


·


·


·


· No connectors, all in one section


· Specially designed to capture the HF 


spectrum from the Geo-Source 


Sparkers


· Short 3-element active section of 50 cm 


minimizes spacial filtering


· Small group interval of 3,125 m allows 


detailed velocity analysis


· Classic analogue design, repairable in 


any cable shop


< 40 cm


Very rugged harness made of Delrin 


spacers plus two 5 mm Kevlar ropes 


with > 3000 kg breaking strength


Compact, stainless steel cable reel for 


easy and safe deployment


Multi-Trace 24  A-D module integrated 


in cable reel, minimizing E-noise


Streamer Outrigger


Too many times streamer perfomance is compromised 


by a bad towing configuration. The use of a 6-8 m 


outrigger is  imperative to keep the streamer out of the 


prop wash


24 channel data shot with 1 kJ Geo-Spark  


plus 200 tip Geo-Source Sparker in 15 m 


water depth. Multiple effectively removed by 


processing







RESOURCES
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STREAMER GEOMETRY (standard for 24 channels)


Group Length,   50 cm
Group Spacing: 3.125 m spacing between the groups


Note customized spacing available upon request
Deck Lead: 25 m armoured LAN
Tow lead: 75.0 m
Front-Stretch: 12.5 m
Total Active Length: 75 m 
Tail-Stretch: 12.5 m
Total length streamer c/w tow lead 75 tow lead + 12.5 + 75 + 12.5 = 175 m


STREAMER STRUCTURE


Jacket size ID & OD: 35 mm & 41,3 mm
Jacket material: Unreinforced polyurethane, wall thickness 3.14 mm
Connectors none, all  in one length
Spacing of spacers 24 cm
Stress members 2 x 5 mm  Kevlar rope,  breaking strength >3000 kg
Ballast fluid: Shell Sol T (standard)
Buoyancy: Slightly positive, must be zero balanced using lead


Wiring: 32 twisted pair, super flexible, conductor diam 0,38mm 
Shielding 100 % ground shielding all along 


HYDROPHONE


type;  AQ 2000 or Sensor
No of hydrophones per group: 3 (three)
Frequency response: 1 Hz to 10,000 Hz ± 3.0 dB
Sensitivity: 201 dBV re 1 uPa @ 20 C
Sensitivity Change vs. Frequency: ±0.25 dB from 1 Hz to 1 kHz
Sensitivity Change vs. Frequency: ±2.00 dB 1 kHz to 10 kHz
Sensitivity Change vs. Temperature: < 0.03 dB per 1°C change
Capacitance hydrophone: 4.5 nF @ 20°C 


PRE-AMP


GEO, High imp, low noise, differential pre-amplifier
Gain: 26 dB
Size: 60 x 16 mm
Gain: 26 dB
Ground reference: Single-ended
Power : 9 -12 V DC (polarity protected)
High-pass: -3 dB : 3 Hz
Low-pass: -3 dB :13 kHz
ESD handling conform IEC 61000-4 norm


TOW -CABLE


Length: Standard 75 m
Diameter: 18 mm
Type: 31 or 62 screened twisted pair extra flex 26 AWG 
Insulation: Polyurethane
Strain member: Double reverse spiral Kevlar, 25 kg breaking strength
Termination 62 pin ITT D connector compatible with Multi-Trace 24


MANUAL CABLE REEL for 24 channel


ELECTRIC WINCH for 48 channel


Depth Control Lead-in depth controller, AIS-GPS option


Type 


Manual SS Cable reel with integrated Multi-Trace 
foot print 120 x 70 cm, height 120 cm, weight 280 kg
LAN deck lead to acquisition PC


foot print 160 x 170 cm, height 180 cm, weight 480 kg
LAN deck lead to acquisition PC


Geo-Sense Light-weight UHRS
Technical Specifications 24 - 48 channel model







RESOURCES


Geo-Source 200 Light Weight
Marine Multi-Tip Sparker System


Applications


· Small vessel surveys 


· Site & route surveys


· Offshore engineering


· Mineral exploration


· Sand searches


· Oceanographic research


Efficient & Cost Effective


With the Geo-Spark HV power supplies you will save a lot       


of time and money, since the electrodes do NOT burn off    


like in all other systems.


You don't need to trim tips during the survey. There is no 


need to have any stock of consumables. 


Operational Features
· Specially designed for small vessel 


surveys, 


· Can be handled by one person


· Water depths from 2 to 500 m


· Penetration to 200 - 300 ms below 


seabed depending on geology


· Vertical resolution up to 10- 30 cm 


· Overall performance depending on 


acoustic characteristics of vessel, 


geology and acquisition conditions


Maintenance free Electrodes  


5  year guarantee


The Preserving Electrode Mode reduces the tip wear to 


practically zero. You can shoot day after day, week after 


week, month after month with practically NO tip 


maintenance.


Optimum Acoustic Repeatability


Zero tip wear is essential for the repeatability of the 


acoustic pulse, which depends largely on a constant, 


unaltered electrode surface.


INNOVATIVE Preserving Electrode Mode


The Geo-Source 200 light weight is designed for 


operation with the Geo-Spark 1000 Pulsed Power Supply 


using the "Preserving Electrode Mode". This patented 


concept consists of using a NEGATIVE electric discharge 


pulse, instead of a positive electric discharge pulse. 


Note that working with a negative pulse is NOT the same 


thing as reversing the polarity of an antique power supply, 


which is generating a positive pulse.


Electrode tip after three years of operation


Examples of Records


www.geo-spark.com


To see examples of our sparker records, please visit the 


‘Downloads’  page on our website:







RESOURCES Technical Specifications


Control of All Sparker Parameters


-  Source depth and geometry


-  Joules per tip


-  Number of tips actively in use


The advanced Geo-Source 200 L design gives 


you  full control of:


·
below the surface A constant source depth at 


1/4 of the wavelength is essential in order to 


optimize the constructive interference 


between the primary pulse and surface ghost.


· The electrode modules are evenly spaced in a 


planar array of 0.50 m x 1.00 m. This geometry 


not only enhances the downward projection of 


the acoustic energy, it also reduces the primary 


pulse length, since all tips are perfectly in 


phase.


· Two electrode modules of 100 tips each allow 


the distribution of energy from the Geo-Spark 


1000 PPS over 100 or 200 tips. 


2· Each tip has an exposed surface of 1.4 mm , 
  suitable formaximum 10 Joules per tip.


· The standard electrode configuration with the 


Geo-Spark 1000 consists of 2 electrode 


modules of 100 tips each. This configuration 


gives an excellent pulse over the 100 - 1000 


Joule power range.


· For the highest resolution it is recommended to 


set the energy output< 400 Joule. This power 


is usually sufficient in water depths to 300 m


The effective source depth is set to 15 - 20 cm 


Compatible with standard 50 m 


floating HV Power cable on reel with 


axial contacts


The Geo-S  00  


standard cable for the Geo-Source 800 and 200, 
2and can also be towed by the ( 4 x 10 mm ) power 


cable on the dedicated cable reel with axial 


rotating contacts.


ource 2  L is compatible with the 


Flexible & floating HV tow cable


A flexible, floating power/tow


standard length of 25 m plus 6 m jumpers to the 


PS is available for small vessel operations .
 This dedicated coaxial HV cable contains 4   


2 2 leads of 6 mm plus outer braiding of 24 mm


 It is designed to have a low self-inductance in 


order to preserve the high dI/dt pulse output of 


the Geo-Spark 1000.


The wet side of the cable is terminated with two 


special HV connectors to the electrode modules 


and a ground connector to the frame. 


Connecting or disconnecting the cable to the 


Geo-Source 200 L takes not more than ten 


minutes. The cable weights only 35 kg and is 


easy to handle by one person.


 cable with a 


Geo-Source 200 Light Weight


Cable Reel with 


axial contacts
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RESOURCES Ultra Hi-Res Seismic Profiling System


The  new Geo-Spark 7000 spread is based on the 


ideal combination of: 


· the new portable, fast charging, Geo-Spark 2000 X 


Power Supply plus a switchable 5 kJ capacitor unit


· the 400 or 800-tip Geo-Source Sparker with 


maintenance-free electrodes
2· the new, floating, 2 x 40 mm  coaxial HV cable 


designed for minimum power loss


· the compact, mobile HV cable reel with axial rotating 


HV contacts plus armored deck lead


· the 24-bit Mini-Trace II recording system with 


powerful  64 bit Geo-Suite  Acquisition software


   Geo-Spark 2000X -  7 kJ Spread


SPARK UP YOUR HI-RES SEISMIC SURVEY WITH  


INNOVATING  NEGATIVE DISCHARGE TECHNOLOGY 


THE GEO-SPARK CONCEPT, 


what makes the difference?


Maintenance free electrodes, with          


5 year !! operational guarantee ….


The difference is made by the unique concept of the 


Geo-Spark power supply, which is designed for a very 


fast, extremely powerful, NEGATIVE, High Voltage 


discharge of 5.6 kV up to 20 kA. It is this electric 


“punch” which makes the difference in the powerful 


acoustic pulse, that is providing the resolution and the 


penetration


By using the Geo-Spark power supplies, the electrode 


tip-wear is reduced to practically zero. Finally, the 


acoustic signature does not degrade anymore, which still 


happens as the old-fashioned electrodes are quickly 


burning away. With the Geo-Spark, there is no more need 


for tedious electrode trimming, there are no more 


electrode consumables and no more interruptions in 


the survey work. This means  that you are saving a lot of 


time and money. Our so-called PRESERVING 


ELECTRODE MODE will give you continuously good 


quality data, day after day, month after month, year after 


year…. It is almost boring…







Wide Range of Applications 
·


vessel  in deep water down to 5000 m depth.


· For near-shore studies in shallow water depths 


from 2 m to 100 m  with a small survey vessel.


· The Geo-Spark 2000 X power supply can also 


be used as stand-alone with Geo-Source      


400-tip sparkers (marine and fresh water)..... 


and even with a 300-500 Joule Geo-Boomer .


For offshore surveys with a large research 


GEO-SPARK 7000 Power System
Main Specifications


· Mains Power: 220- 240 V AC, 50-60 Hz, 16 A


· 95 kg for PS,  95 kg for Capacitor Bank


· Dimensions: H x W x D = 109 x 55 x 71cm


· High Voltage - 5600 V for real acoustic punch


· Energy Output  selectable from 100 to 7000 J


· HV charging capability : 2 kJ / sec 


· 1 shot every 4 sec at energy of 7000 J   


· Indestructible 25 kA -5.6 kV discharge Thyristor


· Very high dI/dT, NO electrical oscillations


· 5 year guarantee for discharge capacitors


· Fully ground-referenced, 100 % safe


· Humidity and Temperature protection


· State-of-the-art micro-processor based control 


and monitoring system


· maintenance-free electrodes, 5 year guarantee


· Proven system Reliability and Quality


Resolution and Penetration 
The Geo-Spark signature consists typically of        


the very strong explosive pulse (CF>1000 Hz), 


which provides the very high resolution, followed 


by the implosive pulse (CF<750 Hz), which 


achieves the penetration. 


The High Power Geo-Spark Systems have a 


proven track record of successful use in 


prestigious  Oceanographic Research Programs


 


Risk Evaluation Study of Transcurrent fault in     


deep water  > 1500 m, location Southern Spain


.


(Courtesy SEA TECHNOLOGY Feb 2009)


< Example Integrating Sparker - Airgun data in 


Signature at Energy Level of 6 kJ
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  Portable Geo-Spark 7 kJ Spread
Ultra Hi-Res Seismic Profiling System
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Robust Position and Orientation Solutions for Marine Mapping


PERFORMANCE SUMMARY - POS MV Accuracy


POS MV 320 DGPS RTK GPS Outage


Position 0.5 - 2 m1 0.02 - 0.10 m1 <2.5 m for 30 s outages, <6 m for 60 s outages


Roll & Pitch 0.020° 0.010° 0.020°


True Heading 0.020° with 2 m baseline
0.010° with 4 m baseline


- Drift less than 1° per hour (negligible for outages <60 s)


Heave 5 cm or 5%2 5 cm or 5%2 5 cm or 5%2


POS MV WaveMaster DGPS RTK GPS Outage


Position 0.5 - 2 m1 0.02 - 0.10 m1 <3 m for 30 s outages, <10 m for 60 s outages


Roll & Pitch 0.030° 0.020° 0.040°


True Heading 0.030° with 2 m baseline - Drift less than 2° per hour


Heave 5 cm or 5%2 5 cm or 5%2 5 cm or 5%2


POS MV Elite DGPS RTK GPS Outage


Position 0.5 - 2 m1 0.02 - 0.10 m1 <1.5 m for 60 s outages DGPS, <0.5 m for 60 s outage RTK


Roll & Pitch 0.005° 0.005° 0.005°


True Heading 0.025° 0.025° Drift less than 0.1° per hour (negligible for outages <60 s)


Heave 3.5 cm or 3.5%2 3.5 cm or 3.5%2 3.5 cm or 3.5%2


AVAILABLE OPTIONS
PCS-80 PCS-76 IMU-36 IMU-37 IMU-33


POS MV 320 X X X


POS MV WaveMaster X X X


POS MV Elite X X


1 One Sigma, depending on quality of differential corrections
2 Whichever is greater, for periods of 20 seconds or less


Applanix Position and Orientation Systems for Marine Vessels 
(POS MV) are engineered to support water science data collection 
operations, particularly those where accurate, uninterrupted, 
and robust solutions are needed for direct georeferencing and 
mapping. Professionals involved in surf zone and costal area 
mapping, harbor lane surveys, environmental assessments, 
channel inspection and dredging assessment, offshore resource 
exploration, erosion mapping, maritime and coastal waterway 
infrastructure inventory mapping depend on POS MV solutions. 


Employing state-of-the-art high precision gyros which are tightly 
coupled to supporting GPS, the POS MV provides continuous 
and accurate position and orientation data logging for vessel and 
sensor guidance. Reliable POS MV output is produced in severe 


sea conditions, during periods of blocked or intermittent GPS, in 
areas where GPS reception is compromised by multipath effects, 
or at times when position drift must be reduced and faster signal 
reacquisition is essential.


POS MV delivers a full six degree-of-freedom position and 
orientation solution measuring location, velocity, attitude, and 
heave plus acceleration and angular rate vectors. Applanix 
marine solutions are able to affix position and orientation data 
accurately under the most demanding conditions, regardless 
of vessel dynamics, 200 times each second, making direct 
georeferencing and motion compensation for maritime remote 
sensing operations a productive and practical option.


SPECIFICATIONS







SYSTEM SPECIFICATIONS


COMPONENT DIMENSIONS WEIGHT TEMPERATURE HUMIDITY POWER


PCS-80 L = 483mm, W = 334mm, H =444mm 3.9 Kg -20 ºC to +70ºC 10 - 80% RH3 110/230 Vac, 50/60 Hz, auto-switching 40 W


PCS-76 L = 167mm, W = 185mm, H = 68mm 2.5 Kg -20 ºC to +60 ºC 0- 100% RH 24 Vdc, 35 W (peak)


HOUSING AND ADAPTOR PLATES


COMPONENT DIMENSIONS IP RATING


Waterproof Housing L = 209mm, H = 196mm IP68


Adaptor Plate L = 135mm, W = 142mm, H = 19mm IP68


INERTIAL MEASUREMENT UNIT (IMU)


TYPE DIMENSIONS WEIGHT TEMPERATURE ORIGIN


IMU-36 L = 158mm, W = 158mm, H = 124mm 2.5 Kg -40 ºC to +70 ºC US


IMU-37 L = 158mm, W = 158mm, H = 124mm 2.5 Kg -40 ºC to +60 ºC US


IMU-33 L = 229mm, W = 315mm, H = 196mm 3.5 Kg -40 ºC to +60 ºC US


GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS)


COMPONENT DIMENSIONS WEIGHT TEMPERATURE HUMIDITY


GPS Antenna (Diameter)  165mm, W = 76mm 0.64  Kg -40 ºC to +70 ºC 0-100% RH


 


1. ETHERNET INPUT OUTPUT 
 Ethernet (10/100/1000 base-T)
 Parameters Time tag, status, position, attitude, heave,  


 velocity, track and speed, dynamics, performance  
 metrics, raw IMU data, raw GPS data


 Display Port Low rate (1 Hz) UDP protocol output
 Control Port TCP/IP input for system commands
 Primary Port Real-time (up to 200 Hz) UDP protocol output
 Secondary Port Buffered TCP/IP protocol output for data logging  


 to external device


2. SERIAL RS232 INPUT OUTPUT
 4 COM Ports User assignable to: NMEA output (0-4), Binary   


output (0-4), Auxiliary GPS input (0-2), Base GPS   
correction input (0-2)


3. NMEA ASCII OUTPUT 
 Parameters NMEA Standard ASCII messages:
  Position ($INGGA), Heading ($INHDT), Track
  and Speed ($INVTG), Statistics ($INGST), Attitude  


 ($PASHR, $PRDID), Time and Date ($INZDA,   
 $UTC).


 Rate Up to 50 Hz (user selectable)
 Configuration Output selections and rate individually  


 configurable on each assigned com port.


4. HIGH RATE ATTITUDE OUTPUT
 Parameters User selectable binary messages: attitude,  


 heading, speed
 Rate Up to 200 Hz (user selectable)
 Configuration Output selections and rate individually  


 configurable on each assigned com port.


5. AUXILIARY GPS INPUTS
 Parameter NMEA Standard ASCII messages: $GPGGA,   


 $GPGST, $GPGSA, $GPGSV.    
 Uses Aux input with best quality. 


 Rate 1 Hz


6. BASE GPS CORRECTION INPUTS
 Parameter RTCM V2.x, RTCM V3.x, CMR and CMR+ input  
  formats accepted. Combined with raw GPS
  observables in navigation solution.
 Rate 1 Hz


6. DIGITAL I/O
 1PPS 1 pulse-per-second Time Sync output, normally   


 high, active low pulse 
 Event Input (2) Time mark of external events.  TTL pulses >   


 1 msec width, rising or falling edge, max rate 200 Hz.


7. USER SUPPLIED EQUIPMENT
 - PC for POS Controller (Required for configuration):  Pentium 90 


processor (minimum), 16 MB RAM, 1 MB free disk space, Ethernet 
adapter (RJ45 100 base T), Windows 98/2000/NT/XP/Windows 7


 - PC for POSPac Post-processing Software: Pentium III 800Mhz or 
equivalent (minimum), 512 MB RAM, 400 MB free disk space, USB 
Port (For Security Key), Windows XP or Windows 7.


 


Headquarters: 85 Leek Crescent Richmond Hill, ON Canada L4B 3B3  T 905.709.4600  F 905.709.6027
United Kingdom: Forester’s House, Old Racecourse  Oswestry UK  SY10 7PW  T 44 1691 659359  F 44 1691 659299
Texas: 17461 Village Green Drive, Houston TX USA 77040  T 713.896.9900   F 713.896.9919
www.applanix.com


2011, Applanix, A Trimble Company.  All rights reserved.  Applanix and the Applanix logo are trademarks of Applanix Corporation registered in the Canadian Patent and Trademark Office and other countries.  
POS LV and POSPac are registered trademarks of Applanix Corporation.  All other trademarks are the property of their respective owners. Information subject to change without notice.  April, 2011
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Mini-Trace II
24-bit  Very Hi-res Seismic Acquisition Module 


The latest version of  GeoSuite  Acquisition


Automatic Software Updates 


Efficient online quality control


Real-time navigation map


Seamless  integration with GeoSuite All Works


The GeoSuite Acquisition software is written using the latest development 
technologies available for the 64 bit windows platform. 


By taking advantage of the windows network infrastructure it is possible to 
run post processing tasks on the GeoSuite Allworks PC while acquiring 
data on the GeoSuite Acquisition PC


Software updates are now fully automatic via the Internet. Just connect 
your system and the GeoSuite  software will check if you need any 
updates. Online support and news is available via www.geo-suite.com


The new status monitor makes recording of very high quality seismic data 
very easy. It tells you all you need to know about the dynamic range in use. 
The software also analyses your settings and warns you for any problems, 
which might occur in your recording.


The navigation map is displayed in real-time showing your current position 
and route. You can combine it with any geo-referenced background e.g. 
from Google Earth. You can also use public domain data from 
hydrographic data bases. To generate a track plot of the seismic lines is 
just one click of the mouse. 


GeoSuite Acquisition software outputs the raw data a standard SEG Y file, 
which is seamlessly imported into  Geo-Suite All Works.


Alternative you export the data in XTF format for import in any other third 
party environment.


Mini-Trace II  dual acquisition module
The new Mini-Trace II acquisition module is a very high resolution,  24-bit 
sigma-delta,  seismic recorder, which can be interfaced to any suitable 
laptop or desktop computer, using a plug-and-play USB connection. 


Navigation data is acquired via the LAN of the control PC or via a serial 
port on the acquisition module (for old systems)


Timeless and reliable hardware  
The Mini-Trace II is timeless and will serve you a long time. 
It features extremely reliable hardware with fully integrated 
electronics, which will outlast by many years the typical life 
time of the control computer.


Dual  Mode - Programmable Triggers


The module contains two independent channels with two independently 
programmable triggers allowing to synchronize two sources without 
interference  ( Asynchronous mode)


In asynchrounous mode:  sparker + pinger, or sparker +water gun, but 
also sparker + side scan can be triggered in such a way that you will see 
no interference of the Sparker signal on the SSS data.







Mini-Trace II
System Specifications


The unit  has two independent channels, each with an differential input ranging between  
+5 V and -5 V. The 24-bit sigma-delta A/D converter provides a 112 dB of dynamic range. 
This range eliminates the need to calibrate the AD converter for the incoming signal 
strength, thereby simplifying setup procedures, while retaining high data quality.


Inputs and Outputs


Analogue Inputs


Trigger inputs Each channel has its own trigger input which is can be used for the slave mode. For 
instance with an external trigger from navigation for shooting at fixed distance. Standard 
TTL input via BNC at the rear.  Accepts trigger pulse from 4 V up to 12 V, 10 mA, with a 
pulse length of 1 ms.


Programable 


Trigger


Each channel has its own trigger output which is can be used for the master mode, 
normally used to trigger the source in time. Standard TTL output via BNC at the rear.


Navigation 
I


format navigation, fix and annotation strings, all data are logged and accessible in 
separate log files. 


navigation input is available via PC serial ports, LAN Network or Mini-Trace II dedicated 
serial port. The acquisition software supports NMEA data format or any other proprietary 


Display Modes


Internal SSD disks or external hard drives (USB 3.0 recommended) and remote network 
devices.


Automatic continuous recording switch-over.


User-defined windows,  Profile,  Raw Trace,  Processed Trace,  Spectrum Analysis, 


Real-time Navigation track plot window, left/right, up/down, scroll directions. 


Recording 
devices


Recording All raw data files are recorded in Standard SEG Y format, with samples encoded in  
integers and can also exported in XTF format (16 bit).  In addition, extensive logging in text 
files of all acquisition events, manual fixes, raw and processed navigation data.. 


32 bit


Multiple screens


Customizable 
windows layout


Simultaneous display of the navigation map, multiple data channels and data types in 
multiple windows, on single or dual monitors.


Navigation 
track plot


Real-time navigation annotation on screen is standard, dedicated window for real time 
track plot, navigation editing, smoothing, speed correction etc.


Data Recording


The two triggers are fully programmable, including all options to set delays, time-breaks, 
differential triggering and custom triggering patterns.


Trigger outputs







RESOURCES Software Functionality


The new GeoSuite Acquisition software comprises all necessary functions for online 
seismic processing, whereas GeoSuite All Works  covers the offline processing.


Online processing never affects the raw data and is for QC purposes only. Nevertheless 
your online settings are automatically saved and can be used for a quick replay or print.


All you need for hi-res seismic processing


· Debias: to remove any DC offset in raw data trace


· Change polarity: to swap any anomalous polarity input


· Filters: Band pass, Notch, Low Cut, High Cut, Time Variant Filter


· AGC: full options AGC 


· TVG: you can draw your own TVG curve


· Gain: Linear Gain, Spherical divergence, etc.


· Automatic seabed tracking, manual pointing of search window


· Swell filter with advanced operator settings 


· Display Modes : grey scales, custom color coded, variable area, wiggle


· Selectable Aspect Ratio: easy selection of Vertical and Horizontal Scale


GeoSuite Acquisition online processing


After or during the acquisition phase GeoSuite Allworks can be used for the final 
processing, interpretation and 3D viewing. 


It comprises all processing modules, you need to produce a clear seismic profile, 
complete with interpretation,  ready to print to a full resolution PDF, JPEG, TIFF, PNG 
and BNP file, which can be handled by all Windows printers / plotters


 GeoSuite Acquisition


GeoSuite Allworks
final processing, interpretation, 3D viewing


GeoSuite Allworks is not limited to hi-res seismic processing, it is a complete GIS 
oriented database suitable for both seismic interpretation and  3D viewing.


GeoSuite Allworks can handle a wide range od data sources: multi-beam surfaces, well 
information, scans of old seismic profiles, earthquake data etc...... and display them all  
together with your survey data


GeoSuite Allworks is continuously improving: multiple plug-ins are already available and 
we always willing to include new ones on demand.
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Complete GIS oriented data base 


GeoSuite Acquisition features several triggering options:


· internal trigger 


· external trigger via TCP or UDP connection, serial port  or TTL BNC


Furthermore the trigger pattern can be customized with the trigger programmer tool


Advanced triggering options







Hardware Components


Mini-Trace II


Description


Physical Specifications


Dimensions


Shipping Case


Mains Power


Processor


Hard Disks


Multiple Screens


3-year Guarantee


Models:


Created 20121030 Technical Document for Information only and without any Contractual Obligation.              
Geo Marine Survey Systems b.v. reserves the right to change specifications without prior notice.  


Portable Laptop version


Slim-line  Mini-Trace II  acquisition module c/w 


High-quality, wide screen (17”) Laptop


19 “ rack  Workstation version 


Slim-line  Mini-Trace II  acquisition module c/w 19” stainless steel mounting brackets 


19“ rack mountable industrial workstation plus wall mounted monitor(s)


Mini-Trace II Acquisition Module:  400 mm wide x 45 mm high x 285 mm deep


Portable version in Laptop hand carry bag or in indestructible watertight PELI case 


19” rack-mountable system delivered in flight case


Portable version 100-240 Volts 50-60 Hz AC, mains power failure protected


19” rack-mountable system 100-240 Volts 50-60 Hz AC, UPS is always recommended


Portable version Intel Dual Core 2.0 GHz or better 


19” rack-mountable system Intel Dual Core 2.0 GHz or better


Portable version minimum 2 Gigabyte 


19” rack-mountable system minimum 2 Gigabyte


Dual screens are optional for the Laptop and Multiple Screens depend on the choice of 


the workstation


For the 19” rack-mountable systems we recommended wall mounted screens, which 


can be suitably placed in the survey room.  


Each  Mini-Trace II module comes with a 3-year guarantee for any hardware 


breakdown, which is not due to an operator error, over voltage or obvious negligence.


Accessories
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66-channel combined GPS/GNSS/L-band receiver.


Small and lightweight for fast and hassle-free setup.


Easily con�gured utilizing C-Nav proprietary PC-based controller software application.


Easily monitored with intuitive front-panel LEDs or a C-NaviGator IIi Control/Display Unit.


C - N a v 3 0 5 0 F E A T U R E S :


Full Constellation tracking, GPS, GLONASS, C-NavC1 and C-NavC2, other SBAS 
(WAAS/EGNOS) signals, and accepts external RTCM input.  Corrections over Internet.  A 
choice of data rates make corrections via the internet a�ordable, and using Iridium deliv-
ery, reception at any Latitiude is possible 


NC-Nav3050


0191/08







Speci�cations subject to change without notice.


© 2012 C & C Technologies, Inc. 


L A F A Y E T T E  ( H E A D Q U A R T E R S )
7 3 0  E .  K A L I S T E  S A L O O M  R D .
L A F A Y E T T E ,  L O U I S I A N A  7 0 5 0 8
T E L :  ( + 1 )  3 3 7 . 2 1 0 . 0 0 0 0
F A X :  ( + 1 )  3 3 7 . 2 1 0 . 0 0 0 3
H O U S T O N
1 0 6 1 5  S H A D O W  W O O D  D R
S U I T E  1 0 0
H O U S T O N ,  T E X A S  7 7 0 4 3
T E L :  ( + 1 )  7 1 3 . 4 6 8 . 1 5 3 6
F A X :  ( + 1 )  7 1 3 . 4 6 8 . 1 1 1 5


M E X I C O
E U G E N I O  E C H E V E R R I A  C . ,  N O 2 0 1  
C O L  P L A Y A  N O R T E ,  C . P .  2 4 1 2 0
C A L L E  4 0  E S Q  3 8
C D  D E L  C A R M E N ,  C A M P E C H E ,  M E X I C O
T E L :  ( + 5 2 )  9 3 8 . 3 8 1 . 8 9 7 3
F A X :  ( + 5 2 )  9 3 8 . 3 8 1 . 8 9 7 3


B R A S I L


     


E U R O P E
5  H I L L S I D E  R O A D
B U R Y  S T  E D M U N D S
S U F F O L K  
I P 3 2  7 E A
U K
T E L :  ( + 4 4 )  1 2 8 4 . 7 0 3 . 8 0 0
F A X :  ( + 4 4 )  1 2 8 4 . 7 0 1 . 0 0 4


S I N G A P O R E
1 0  C H A N G I  S O U T H  L A N E
O S S I A  I N T E R N A T I O N A L  B U I D I N G  # 0 3 - 0 1 B
S I N G A P O R E  4 8 6 1 6 2
T E L :  ( + 6 5 )  6 2 9 5 . 9 7 3 8
F A X :  ( + 6 5 )  6 2 9 6 . 0 0 9 8


S O U T H  A F R I C A
5 3  P E N I N S U L A  R O A D
Z E E K O E V L E I ,  C A P E  T O W N  7 9 4 1
S O U T H  A F R I C A
T E L :  ( + 2 7 )  2 1 . 7 0 5 . 2 7 4 1
F A X :  ( + 2 7 )  2 1 . 7 0 5 . 2 7 4 1


A N G O L A
R U A  A N T O N I O  M A R Q U E S
M O N T E I R O  N °  3 6 / 3 8
L U A N D A  -  A N G O L A
T E L :  ( + 2 4 4 )  2 2 2 . 3 3 0 2 0 2
F A X :  ( + 2 4 4 )  2 2 2 . 3 3 5 4 6 4


F E A T U R E S
“All-in-view” parallel tracking with 66 channels 
SBAS (WAAS/EGNOS/MSAS/GAGAN) Tracking
Built-in C-NavC1 and C-NavC2 L-band receiver
C-NavC2  operating mode with automatic failsafe to C-NavC1


L1, L2, L5, G1 & G2 full wavelength carrier phase tracking.  
Low look angle L-Band antenna.  Easily installed in series with the 
existing GNSS antenna, extends satellite delivered coverage area. 
C/A, P1, P2, L2C, L5, G1 and G2 code tracking
High sensitivity / Low signal level tracking
Fast signal acquisition / re-acquisition
Superior interference suppression (both in and out of band)
Patented multipath rejection
RTK Extend and C-Nav Over-The-Air activation capabilities
Con�gurable as RTK base or rover
Programmable output rates
Event Marker input / 1PPS output
2GB Internal data storage


P H Y S I C A L / E N V I R O N M E N T A L


P E R F O R M A N C E
GNSS RECEIVER PERFORMANCE 


Accuracy (RMS):  Horizontal / Vertical (Typical)
     RTK (<40km):  1cm + 0.5ppm / 2cm + 1ppm
     C-Nav Service:  5cm / 10cm  
     Code DGNSS (<200km): 45cm + 3ppm / 90cm + 3ppm
     Velocity:  0.01ms
     RTK Extend (<15 mins): 3cm + 1ppm / 6cm + 2ppm
     C-Nav Service (95%):  8cm / 15cm 


User Programmable Output Rates
     Position/Velocity/Time: 1, 5, 10, 25, 50, & 100 Hz
     Raw Data:  1, 5, 10, 25, 50, & 100 Hz


Data Latency
     Position/Velocity/Time: 10ms at all rates
     Raw Data:  10ms at all rates


Time-to-First-Fix
     Cold/Warm/Hot:  <60s / <50s / <20s
   (typical values measured per ION-STD 101)
Dynamics
     Acceleration*:  up to 6g
     Speed*:   <515m/s (1000 knots)
     Altitude*:  <60,000ft (18.3km)


I / O  C O N N E C T O R  A S S I G N M E N T S
Data Interfaces:  2 x RS232 (1 - changeable to RS422,
    4800-115200 baud rates)
   1 x USB 2.0 (Host or Device)
   Bluetooth
   Ethernet (10T/100T)


INPUT/OUTPUT DATA MESSAGES
NMEA-0183:  ALM, GBS, GGA, GLL, GRS, GSA, GST,
   GSV, RMC, RRE, VTG, ZDA, NCT
Di�erential Correction: RTCM 2.3 and 3.0, SBAS and C-Nav (proprietary)
RTK Correction:  CMR/CMR+, RTCM, NavCom Ultra RTK
Receiver Control:  NavCom Proprietary Commands (ASCII)


COMPLIANCE/APPROVALS
Compliance with the following standards:
     > IMO performance standard for GPS* > IEC 60529
     > FCC Part 15 Class B, CE
     >QC message strings comply with recommendations 
        OGP 373-19 and IMCA S015 (July 2011) 
Type Approvals:
     > Wheelmark
     > USCG


Size (L x W x H):  6.47” x 4.60” x 2.37” (164 x 117 x 60mm)
Weight:   1.1 lbs (0.5 kg)
Front Status Indication: Power/GPS Status, Correction Service Status,
   Interface Status, and Bluetooth Status
External Power
     Input   AC/DC Adapter 110/220VAC
   12VDC Nominal 0.5A
   (9.0V to 32VDC)
Connectors
     I/O Ports:  2 x 9 pin Positronic
     DC Power:  1 x 9 pin Positronic
     RF Connector:  TNC     (with 5VDC bias for antenna/LNA)
Temperature (ambient)
     Operating:  -40º C to +70º C (-40º F to 158º F)
     Storage:  -40º C to +85º C (-40º F to 185º F)
Humidity:   95% non-condensing
Tested in accordance with MIL-STD-810F for: Low pressure, solar
radiation, rain, humidity, salt fog, sand dust, and vibration


C-NaviGator  CONTROL DISPLAY UNIT OPTION
Dimensions (W x H x D): 
13.97” x 9.78” x 2.24” (35.5 x 24.8 x 5.7cm)


C-NaviGator III  Control Display Unit


®


®


C - N a v 3 0 5 0  T E C H N I C A L  S P E C S


*Restrictions due to export control laws


*IMO require all SOLAS class ships to carry a type-approved GPS and
further that any new GPS installation shall be compliant with the new
performance standard for GPS. This was de�ned by MSC 112(73) and
resulted in the associated test standard IEC 61108-1 Ed. 2.


* In compliance with US and International export control laws


1


A v .  D A S  A M E R I C A S ,  1 1 8 8 9  -  3 °  A N D A R  -  B A R R A  D A  T I J U C A
C E P :  2 2 7 9 3 - 0 8 2  -  R I O  D E  J A N E I R O  -  R J   
R I O  D E  J A N E I R O ,  B R A S I L  
T E L :   5 5 . 2 1 . 2 4 9 9 . 9 5 0 0
F A X :   5 5 . 2 1 . 2 4 9 8 . 5 0 4 2















applications • Towfish tracking • AUV, ROV and any subsea vehicle • Diver tracking


The calibration free Global Acoustic Positioning System (GAPS) combines USBL, INS and
GPS technologies. The most accurate USBL in its category, it works in deep or extremely
shallow water and difficult environments where other systems have failed.


features
• Calibration-free


• 4,000 m range, accuracy 0.2% of the slant range*, 
200 deg coverage


• All-in-one system, simple to use


• Provides absolute position as well as surface 
GPS-robust position


*Performance depends on environment/noise conditions


benefits
• No mobilization/demobilization: fully operational 


in less than 1 hour 


• Adapted to all applications: shallow and deep water, 
and noisy environments


• Easily transferrable from one vessel to another 


• Robust to acoustic and GPS hazards


Gaps
portable, calibration free usbl 







gaps
technical specifications


performance
Subsea positioning (1)


Positioning accuracy 0.2% of slant range
Operating range 4,000 m
Coverage 200 deg below acoustic array
Operating frequency 20 to 30 kHz 


MFSK CHIRP modulation technique


Surface positioning and attitude 
Heading / Roll / Pitch 0.01 deg (2)


Position 2 to 5 cm (external RTK receiver)
0.5 to 3 m (supplied DGPS 
or accurate GPS receiver)


Position drift (GPS drop-out) 2 m / 2 minutes


operating / environment
Power supply / consumption 28 VDC / 50 W
Operating temperature -5 °C to 35 °C 
Storage temperature -20 °C to + 70 °C


physical characteristics
Housing material Carbon composite
Weight in air / water 15 kg / -7 kg (positive buoyancy)
Housing dimensions (Ø x H) 295 mm x 638 mm
Array depth-rating 50 m


interfaces
Protocols Industry standards (Native compatibility with IXSEA sensors 


PHINS, RAMSES, ...)
Fully compatible Any external GPS, DGPS and RTK receivers


Automatic sound velocity corrections (ray bending & velocity error)
10 Hz output rate for subsea positioning data (irrespective of depth)
100 Hz output rate for surface positioning data


(1) Performance depends on environment / noise conditions 
(2) Heading, Roll, Pitch figures are RMS values 


Specifications subject to change without notice


IXSEA: • EMEA : +33 (0)1 30 08 98 88 • USA : +1 (781) 937 8800 • ASIA : +65 6747 4912 • www.ixsea.com 20
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As part of our policy of continuing development, we reserve the right to alter at any time, without notice, all specifications, designs, prices and conditions of supply of all equipment 


miniSVS 


  
Datasheet Reference: miniSVS version 2A, Feb 2011 


   


Our unique digital time of flight technology gives unmatched 


performance figures, with signal noise an order of magnitude 


better than any other sensor.  The miniSVS is available in a 


selection of configurations and with optional pressure or 


temperature sensors.  There are a variety of sizes to suit many 


applications. 
 


miniSVS - still the most accurate sound velocity sensor in the 


world.  Nothing else comes close. 


 
Sound Velocity Measurement  


Each sound velocity measurement is made using a single pulse of sound 


travelling over a known distance, so is independent of the inherent 


calculation errors present in all CTDs.  Our unique digital signal processing 


technique virtually eliminates signal noise, and gives almost instantaneous 


response; the digital measurement is also entirely linear, giving predictable 


performance under all conditions.  


 


Range:  1375 - 1900m/s 


Resolution: 0.001m/s 


Accuracy:  Dependent on sensor size 


100mm  Random noise (point to point)  ±0.002m/s 


  Max systematic calibration error ±0.013m/s 


  Max systematic clock error  ±0.002m/s 


  Total max theoretical error  ±0.017m/s 


 


50mm  Total max theoretical error  ±0.019m/s 


25mm  Total max theoretical error  ±0.020m/s 


 


Acoustic Frequency: 2.5MHz 


 


Sample Rate: Selectable, dependent on configuration 


Rate SV SV+P SV+T 


Single Sample    


1Hz    


2Hz    


4Hz    


8Hz    


16Hz    


32Hz    


60Hz    


 


Optional Sensors 


The miniSVS may be optionally supplied with either a pressure or 


temperature sensor (but not both).  Data is sampled at the rates shown 


above 


Sensor Pressure Temperature 


Type Strain Gauge PRT 


Range 5, 10, 50, 100 or 600 Bar -5°C to +35°C 


Resolution 0.001% range 0.001°C 


Accuracy ±0.05% range ±0.01°C 


 


Data Output 


Unit has RS232 & RS485 output, selected by command code.  RS232 data 


may be taken directly into a PC over cables up to 200m long, whereas 


RS485 is suitable for longer cables (up to 1000m) and allows for multiple 


addressed units on a single cable.   


 


Baud Rate: 2400 - 115200 (NB. Low baud rates may limit data rate) 


Protocol:  8 data bits, 1 stop bit, No parity, No flow control 


 


Electrical 


Voltage:  8 - 30vDC 


Power:  0.25W (SV only), 0.35W (SV + Pressure) 


Connector: Subconn MCBH6F (alternatives on request) 


 


Data Format 


Examples of data formats are: 


<space>{sound_velocity}<cr><lf> 


<space>{pressure}<space>{sound_velocity}<cr><lf> 


<space>{temperature}<space>{sound_velocity}<cr><lf> 


 


SV:  Choose from mm/s (1510123), m/s to 3 decimal  


  places (1510.123), or m/s to 2 decimal places  


  (1510.12) 


Pressure:  If fitted, pressure is always output in dBar with 5  


  digits, with a decimal point, including leading  


  zeroes if necessary.  Position of the point is  


  dependent on sensor range, e.g.  


   50dBar  47.123 


   100dBar  047.12 


   1000dBar  0047.1 


Temperature: If fitted, temperature is output as a 5 digit number  


  with 3 decimal places and leading zeroes, signed if 


  negative, e.g. 21.456 


    02.298 


    -03.174 


Physical 


Please refer to drawing on reverse for detailed dimensions. 


Depth Rating:  6000m (Titanium), 500m (acetal) 


Weight:   1kg (housed type) 


Housing & Bulkhead: Titanium or acetal, as selected 


Transducer Window: Polycarbonate 


Sensor Legs:  Carbon Composite 


Reflector Plate:  Titanium. 


 


Ordering 


All systems supplied with operating manual and carry case.  OEM units 


come with a test lead, housed units with a 0.5m pigtail. 


Configuration 100mm 50mm 25mm 


Titanium Housed 0652004 0652005 0652006 


Acetal Housed 0652045 0652046 0652047 


Bulkhead OEM 0652001 0652002 0652003 


Remote OEM 0652007 0652008 0652009 


0652010  Spare 50cm Pigtail 


0652013  Pressure sensor option (specify range) 


0652028  Temperature sensor option 


 







 


APPENDIX E| 3D UHRS QC SPREADSHEET 


 







Survey Client MMT 2019-10-29


Location Vessel Franklin 2019-11-08


System Processors AP, CN


Accepted Line
Acepted - Marginal Line
Rejected / Aborted Line
Rejected Swath Offline
Incomplete SPW Swath


Overlapping FFIDs 


Min Max Total Min Max Diference Processor
Date               


(yyyy-mm-dd)
Load data Sou Spectrum Fig


R_Line Slant 


Fig
Tide_Fig Kill Shot Table Bad_data Binning Fold RAW.sgy cov.txt HDR1_QC.rdx


TNW_3D_751 TNW_3D_751 2707 5960 3254 4 AP 2019-10-29


TNW_3D_585 TNW_3D_585 5961 16799 10839 3.4 strange trigger behaviour in line turn and loss posit for few shots / 5 miss shots SOU_0 around FFID 


13560 /
AP 2019-10-29


TNW_3D_002 TNW_3D_002 16800 28246 11447 16800 28249 185 4.1 4.823
First production line - PPS 3 not working (voltage exceed max.) during the run in / few bad shots on 


streamer 5 & 6 - strange SYNC issue ? Around FFID 21376-21390 / Several miss records Streamer 5 & 6 


on last part of line


1504 X X CN 2019-10-29 X X X X X X X X X X X
Flagged FFID range 16800-17200 to SOU2. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those 


FFIDs


TNW_3D_380 TNW_3D_380 28434 40366 11933 28434 40370 -3 3.5 4.292 1504 X X CN 2019-10-29 X X X X X X X X X X X X FFID range 28434-30390 have not FIX number in "RAW_LOG-Input00.log" file, no tides in this range. Flagged all the FFIDs acquired during the turn. Because Qinsy is 


not recording therefore there is no tide values for those FFIDs
TNW_3D_009 TNW_3D_009 40367 53271 12905 40367 53274 982 3.8 5.040 1504 X X CN 2019-10-29 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_386 TNW_3D_386 54256 66312 12057 53272 66315 -2 3.9 4.832 1504 X X CN 2019-10-29 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_015 TNW_3D_015 66313 79180 12868 66313 79184 -3 3.8 5.025 1504 X X CN 2019-10-29 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_392 TNW_3D_392 79181 91348 12168 79181 91353 -2 3.5 4.377 1504 X X CN 2019-10-29 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_021 TNW_3D_021 91351 105296 13946 91351 105300 -1 3.7 5.303 1 and 2 streamer tangled (seems like this), 4-6 streamer the same 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_398 TNW_3D_398 105299 118507 13209 105299 118510 -2 3.5 4.751 All streamers untungled on the turn 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_027 TNW_3D_027 118508 132336 13829 118508 132340 675 3.9 5.543 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_404 TNW_3D_404 133015 146879 13865 132339 146882 -2 4.1 5.842 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged 2 FFID ranges to all sources, 132360-132400 and 132620-132660. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore 


there is no tide values for those FFIDs
TNW_3D_033 TNW_3D_033 146880 160755 13876 146880 160758 -2 3.9 5.562 1st and 2nd streamers are tangled in the tail. FFID 154210: Str1 and STR2 untangled. 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged FFID range 147385-147410 to SOU1. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those 
TNW_3D_410 TNW_3D_410 160756 175324 14569 160756 175327 -2 4 5.989 FFID:166500 ; Tails of Str 4, Str5 and Str 6, are close to each other. 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_039 TNW_3D_039 175325 194003 18679 175325 194006 -2 3.9 7.487 Quincy crached on the RunIn. Additional turn is recorded in the beginning of the Line / Final RunIn 


start FFID = 181770
1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_416 TNW_3D_416 194004 208879 14876 194004 208882 -2 4 6.115 Streamer 4, 5 and 6 are going close to each other 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_045 TNW_3D_045 208880 222271 13392 208880 222274 -2 4 5.505 5 consecutive miss shots in source 0 around FFID 216980 / 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_422 TNW_3D_422 222272 235037 12766 222272 235040 -2 4.5 5.904 speed increased to try optimize the streamer separation - without flagrant improvement / 1504 X X AP 2019-10-30 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_051 TNW_3D_051 235038 247810 12773 235038 247813 -2 4.2 5.513 big trouser effect / 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_428 TNW_3D_428 247811 260615 12805 247811 260618 -2 4.2 5.527 SOL:Streamer 4, 5 and 6 are going close to each other from middle to tail of the streamer 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_057 TNW_3D_057 260616 274326 13711 260616 274329 -2 4 5.636 SOU 0 - 5 miss shots circa FFID 258290 / 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_434 TNW_3D_434 274327 286774 12448 274327 286777 -2 3.9 4.989 streamer #5 noisier (?) / 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_063 TNW_3D_063 286775 300586 13812 286775 300589 189 4 5.678 SOU 0 - 5 miss shots circa FFID 292300 / 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_400 TNW_3D_400 error in the name of line, when will be line 400 her name will be 400_01


TNW_3D_440 TNW_3D_440 300778 313179 12402 300778 313182 -2 4 5.098 SOL:Streamer 5 and 6 are going close to each other from front to middle of the streamer, SOU 0 - 2 


miss shots circa FFID 308030 /
1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_069 TNW_3D_069 313180 326083 12904 313180 326086 -2 4.1 5.437 SOL:Streamer 4 and 5 are going close to each other from middle to tail of the streamer, SOU 2 - missed 


shot from 318780 to 319210 (max voltage exceed)
1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_446 TNW_3D_446 326084 338726 12643 326084 338729 -2 4.5 5.847 SOU 0 - few missed shots around FFID 332220 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_075 TNW_3D_075 338727 351495 22769 338727 351498 -2 3.9 5.118 SOU 0 - few miss shots around FFID 344080 / CH 1 getting close to SOU - 0 / streamer more aligned 1504 X X AP 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_452 TNW_3D_452 351496 364885 13390 351496 364888 -2 4.2 5.780 Towing point of inner sparker changed on this line (+0.5m to STBD from center of ship / SOU 0 - 3 


missed shots around FFID 359210
1504 X X AP 2019-10-30 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_081 TNW_3D_081 364886 376372 11487 364886 376375 -2 4 4.722 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_458 TNW_3D_458 376373 390417 14045 376373 390421 -3 3.8 5.485 SOL: 1 and 2 streamers tail buoys entangled / streamers 5 and 6 go close from middle to tail 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_087 TNW_3D_087 390418 402762 12345 390418 402765 -2 3.9 4.948 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_464 TNW_3D_464 402763 415638 12876 402763 415641 -2 3.9 5.161 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_093 TNW_3D_093 415639 428096 12458 415639 428099 -2 4.1 5.249 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_470 TNW_3D_470 428097 441448 13352 428097 441451 -2 4.1 5.626 1504 X X CN 2019-10-30 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_099 TNW_3D_099 441449 453786 12338 441449 453790 -3 4.1 5.199 Streamers 1,2,3 go closer from middle to tail,  streamers 4,5,6 the same, SOU 0 - few missed shots 


around FFID 453320
1504 X X CN 2019-10-31 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_476 TNW_3D_476 453787 465626 11840 453787 465629 -2 4.2 5.111 3 consecutive misshots on SOU_0 (FFID ~ 646525) 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_105 TNW_3D_105 465627 478242 12616 465627 478246 548 4.2 5.445 SOU_0 - few missed shots around FFID 475680 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_482 TNW_3D_482 478794 491662 12869 478245 491665 -2 4.2 5.555 SOU_0 - few missed shots around FFID 487580 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_111 TNW_3D_111 491663 505199 13537 491663 505202 -2 4.2 5.843 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged 2 FFID ranges to all sources, 491700-491740 and 492520-492560. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore 


there is no tide values for those FFIDs
TNW_3D_488 TNW_3D_488 505200 518876 13677 505200 518879 1112 4 5.622 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_117 TNW_3D_117 519991 532592 12602 518877 532595 -2 4.1 5.310 1st and 2nd streamers are close in te tails and have feathering up to 12 degree 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged 2 FFID ranges to SOU0, 519200-519225 and 519270-519320. Flagged FFID range 519480-519520 to SOU1. Flagged all the FFIDs acquired during the turn. 


Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_494 TNW_3D_494 532593 546915 14323 532593 546918 -2 4.1 6.035 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_123 TNW_3D_123 546916 558905 11990 546916 558908 -2 4.2 5.175 1504 X X AP 2019-10-31 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_500 TNW_3D_500 558906 572808 13903 558906 572812 -3 3.9 5.572 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_129 TNW_3D_129 572809 583670 10862 572809 583674 -3 4.5 5.023 SOL to half of the line: Str 2 and Str 3 tailbouys are close to each other 1504 X X AP 2019-10-31 X X X X X X X X X X X SPW real time QC started during run-in aquisition. // Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values 


for those FFIDs
TNW_3D_506 TNW_3D_506 583671 595346 11676 583671 595350 -3 4.1 4.920 1504 X X AP 2019-10-31 X X X X X X X X X X X // Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_135 TNW_3D_135 595347 607789 12443 595347 607792 -2 4.1 5.243 1504 X X AP 2019-10-31 X X X X X X X X X X X // Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_512 TNW_3D_512 607790 619274 11485 607790 619278 -3 4.4 5.193 Poor steering on the line (-7 -> + 4 m -> -6 m) on the first 1.5 km of line / 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged FFID 613229-613247 SOU_0// Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_141 TNW_3D_141 619275 632515 13241 619277 632519 -3 3.9 5.307 FFID 625600 - 626300: Tail of Str 2 and 3 are close to each other. Antenna Issue 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_518 TNW_3D_518 632516 645344 12829 632516 645347 -2 4.4 5.801 FFID 644040: burst noise seen on records 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_147 TNW_3D_147 645345 659230 13886 645345 659233 -2 3.6 5.137 Poor signal on channels from time to time due to wave motion 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_524 TNW_3D_524 659231 672336 13106 659231 672339 -2 3.5 4.714 Around FFID 666000 Poor steering, 7 m offtrack to - 7 m causing tail 5 &6 to go very close / 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_153 TNW_3D_153 672337 687343 15007 672337 687347 -3 4.1 6.323 Trigger interval is 200 ms, SOL - 2 & 3 streamers go so close, SOU 0 - 2 missed shot around FFID 


677750
1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_530 TNW_3D_530 687344 702987 15644 687344 702990 -2 4.1 6.592 SOU 0 - 3 missed shot around FFID 695010 1504 X X AP 2019-10-31 X X X X X X X X X X X Data a little bit more noisy// Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_159 TNW_3D_159 702988 716849 13862 702988 716852 -2 4.5 6.411 SOL current changes and steering point 15 m offtrack / 1504 X X AP 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_536 TNW_3D_536 716850 733202 16353 716850 733206 -1 3.6 6.050 SOL 1 & 2 streamer close from middle to tail / choppy sea against vessel affectin data quality / 1504 X X CN 2019-10-31 X X X X X X X X X X X X Flagged FFID range 717250-717300 to SOU0. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those 


TNW_3D_165 TNW_3D_165 733205 744233 11029 733205 744237 -3 4.5 5.100 SOL current changes and steering point 14 m offtrack / During last part of l ine turn TB 1 & 2 got 


caught together causing them to drift to starboard / Some miss shots of SOU_0 around FFID 740290 /
1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_542 TNW_3D_542 744234 759225 14992 758426 744234 14992 3.7 5.701 DGPS Position on Source_2 is not precise / FFID ~ 756420 triggering is changed to 225 ms 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_171 TNW_3D_171 759226 770704 11479 759226 770708 -3 4.4 5.191 triggering turned back to 200 ms 1504 X X CN 2019-10-31 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_548 TNW_3D_548 770705 784535 13831 770705 784010 526 4 5.686 SOU 0 - 2 missed shot around FFID 775620 1504 X X CN 2019-10-31 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_177 TNW_3D_177 784536 796081 11546 784536 796085 -3 4.2 4.984 1504 X X CN 2019-10-31 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_554 TNW_3D_554 796082 810637 14556 796082 810640 -2 4.5 6.732
Increasing wind couse worse weather feathering. Currents changed. Streamer position shifts mostly 


to the North. 12+ meters of deviaton for survey line. FFID ~ 805550 Sou_0 - 2 missshots. Second 


Deviadion from survey Line up to 20 meters


1504 X X CN 2019-10-31 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_183 TNW_3D_183 810638 823823 13186 810638 823056 768 4.3 5.827 Vessel and streamer array behaves better, but data are more noisy / DGPS on Source_2 is not precise 


/ Str1&Str2 are close in their tails
1504 X X CN 2019-11-01 X X X X X X X X X X X Data is more noisy than before. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_560 TNW_3D_560 823824 835526 11703 823824 835529 -2 4.3 5.172 Trajectory deviation +-8 m, SOU 0 - 3 missed shot around FFID 833370 1504 X X CN 2019-11-01 X X X X X X X X X X X Data is more noisy than before. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_189 TNW_3D_189 835527 848175 12649 835527 848179 -3 4.1 5.330 SOL to EOL: Burst Noise seen on records intermittently due to high swells. 1504 X X CN 2019-11-01 X X X X X X X X X X X Data is really poor. Data is more noisy than before. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values 


for those FFIDs
TNW_3D_566 TNW_3D_566 848176 851673 3498 854925 0.000 DGPS buoy 3037 is off on the turn before the RunIn / Additional turn to solve the problem/ 


TNW_3D_566 TNW_3D_566_01 854925 866635 11711 854815 866638 0 3.8 4.573 Tail buoys of Streamer 2 and streamer 3 are interchanged. Now 2022 it's a tail of streamer 2 and 2043 


is a tail of streamer 3 / No vessel position on this Line because of Quincy DataBase Problems.
1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Flagged until FFID 860019 because 


of loss of tide coming from Quinsy
TNW_3D_195 TNW_3D_195 866638 879941 13304 866638 879945 -3 4.5 6.153 steering changes affecting data quality / 1504 X X AP 2019-11-01 X X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// 


TNW_3D_572 TNW_3D_572 879942 896133 16192 879944 896137 -1 3.8 6.323 sailing direction & wind causing steering difficulties and gather Streamer 2 - 6 on port side, creating 


wide gap between Str 1 & 2 / Streamer 1 very close to SOU_0 /
1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Little bit noisy data


TNW_3D_201 TNW_3D_201 896136 910605 14470 896136 910609 -3 4.1 6.097 vessel creating bubble trains affecting the inner source / 1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Little bit noisy data//


TNW_3D_578 TNW_3D_578 910606 925556 14951 910606 925559 -2 5.1 7.836 sailing direction & wind causing steering difficulties and gather Streamer 2 - 6 on port side, creating 


wide gap between Str 1 & 2 / Streamer 1 very close to SOU_0 / poor steering dt weather
1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Little bit noisy data//


TNW_3D_207 TNW_3D_207 925557 940233 14677 925557 940236 -2 3.9 5.883 Some shots not recorded for streamer 2 (?) around FFID 931140 1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// MArginal data//


TNW_3D_584 TNW_3D_584 940234 955072 14839 940234 955075 -2 4.6 7.015 sailing direction & wind causing steering difficulties and gather Streamer 2 - 6 on port side, creating 


wide gap between Str 1 & 2 / Streamer 1 very close to SOU_0 / poor steering dt weather
1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Little bit noisy data//


TNW_3D_213 TNW_3D_213 955073 970116 15044 955073 970119 -2 3.4 5.257 there are many spike noise 1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// MArginal data mainly on the middle 


source//


TNW_3D_017_i1 TNW_3D_017_i1 970117 985789 15673 970117 985792 -2 4.2 6.765 Infill line to make most of the use of this direction where steering is complicated / poor steering and 


changes in vessel's speed /
1504 X X AP 2019-11-01 X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Little bit noisy data//Very poor 


steating
TNW_3D_219 TNW_3D_219 985790 1003425 17636 985790 1003428 -2 3.8 6.887 Data quality slightly better for most of the streamer 1504 X X AP 2019-11-01 X X X X X X X X X X X X  Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Little bit noisy data//
TNW_3D_059 TNW_3D_059_i1 1003426 1020147 16722 1003426 1020151 -3 4.3 7.390  wide gap between Str 1 & 2 1503 X X CN 2019-11-01 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_225 TNW_3D_225 1020148 1035711 15564 1020148 1035714 -2 4 6.398 Slight improvement on the data quality / 1503 X X CN 2019-11-01 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_590 TNW_3D_590 1035712 1051059 15348 1035712 1051062 -2 3.8 5.994 degradation of the SN ratio / motion affecting the stability of the DGPS antennas / 1503 X X CN 2019-11-01 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_231 TNW_3D_231 1051060 1063618 12559 1051060 1063622 639 4.2 5.421 Big average feathering to the North. Consequent misshots on Source_0. FFID 105600 - Deviation from 


the line up to 20 meters
1503 X X CN 2019-11-01 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_596 TNW_3D_596 1064261 1069766 5506 4.3 2.4329 New buoy configuration (see yellow table in geom setup) / Tidal recording in quincy was not recorded. 


Turn for rerun started /
TNW_3D_596 TNW_3D_596_R1 1069767 1083148 13382 1069767 1083152 -1 4.4 6.051 1502 X X CN 2019-11-03 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_237 TNW_3D_237 1083151 1095371 12221 1083151 1095374 -2 4.1 5.149 SOU 0 - 2 missed shot around FFID 1091480 1502 X X CN 2019-11-03 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_602 TNW_3D_602 1095372 1109473 14102 1095372 1109476 -2 4 5.797 SOU 0 - 2 missed shots FFID 1105780, 1 missed - 1106885 SOU 2 - 1 missed shots FFID 1105790 1502 X X CN 2019-11-03 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_243 TNW_3D_243 1109474 1123707 14234 1109474 1123710 -2 4.1 5.998 SOU 0 - 2 missed shot around FFID 1121970 1502 X X CN 2019-11-04 X X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_608 TNW_3D_608 1123708 1137662 13955 1123708 1137665 -2 4.1 5.880 1502 X X CN 2019-11-04 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_249 TNW_3D_249 1137663 1151265 13603 1137663 1151268 -2 4.5 6.291 1502 X X CN 2019-11-04 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_614 TNW_3D_614 1151266 1163350 12085 1151266 1163353 -2 4.3 5.340 SOL: Tail end of Str 1 and 2 are crossed position 1502 X X CN 2019-11-04 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_255 TNW_3D_255 1163351 1175691 12341 1163351 1175695 -3 4 5.073 Misshots on SOU_0 1502 X X CN 2019-11-04 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_620 TNW_3D_620 1175692 1187607 11916 1175692 1187611 -3 4.3 5.266 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_261 TNW_3D_261 1187608 1199882 12275 1187608 1199885 -2 4.3 5.424
SOL: Tail part of STR4 and STR5 are close together; FFID 1195300: Str 4 and Str5 got separated; FFID 


1197500 to 1198000: steered off course to STBD side for more than 10 meters as per request of 


processors for better coverage


1502 X X CN 2019-11-04 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_626 TNW_3D_626 1199883 1212066 12184 1199883 1212069 -2 4.1 5.134 Str 4 and 5 are close in the tails 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_267 TNW_3D_267 1212067 1224081 12015 1212067 1224084 -2 4.1 5.063 SOL: Tail part of STR2 and STR3 are close together; 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_632 TNW_3D_632 1224082 1235561 11480 1224082 1235564 -2 4.2 4.955 SOL: Tail part of STR4 and STR5 are close together; 1502 X X AP 2019-11-04 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_273 TNW_3D_273 1235562 1248364 12803 1235562 1248367 -2 4.5 5.921 Streamer tail 1 & 2 close together / 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_638 TNW_3D_638 1248365 1262343 13979 1248365 1262346 -2 4 5.747 SOL: Tail part of STR4 and STR5 are close together; FFID: 1256850: Misshots on SOU_0 / Speed 


decreased during the line to reduce the trouser effect and improve coverage 
1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_279 TNW_3D_279 1262344 1276427 14084 1262344 1276430 -2 4.5 6.513 Start of line poor steering (17 m offtrack)  back and stable on line 1000 m after start of line / 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_644 TNW_3D_644 1276428 1290984 14557 1276428 1290988 -3 4 5.984 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_285 TNW_3D_285 1290985 1305778 14794 1290985 1305781 -2 3.8 5.777 SOL: Tail part of STR1 and STR2 are close together; 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_650 TNW_3D_650 1305779 1320546 14768 1305779 1320550 -1 4.2 6.374 SOL: Tail part of STR4 and STR5 are close together; / poor steering / 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_291 TNW_3D_291 1320549 1335835 15287 1320549 1335838 -2 4.3 6.756 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_656 TNW_3D_656 1335836 1349485 13650 1335836 1349488 -2 4.5 6.313 Sparker 0 and first streamer very close / SOL vessel offtrack and poor steering / 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_297 TNW_3D_297 1349486 1366564 17079 1349486 1366567 -2 3.8 6.670 SOL 1 & 2 stremaers are close from middle to tail / 2 missed shots SOU - 0 FFID 1363765 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_662 TNW_3D_662 1366565 1380573 14009 1366565 1380576 -2 4.1 5.9028 SOU 1 missing shots from 1377680-1377980 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs// Flagged FFID 1377678-1377996 for 


SOU_01 due to missshots
TNW_3D_303 TNW_3D_303 1380574 1396338 15765 1380574 1396341 -2 4.2 6.8048 Wind picking up - TB 1 & 2 close together / 1502 X X AP 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_668 TNW_3D_668 1396339 1409125 12787 1396339 1409129 -3 4.6 6.045 larger gap between streamer 2 & 3 / 1502 X X CN 2019-11-04 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_309 TNW_3D_309 1409126 1422210 13085 1409126 1422214 -1 4.6 6.186 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_674 TNW_3D_674 1422213 1434411 12199 1422213 1434415 -3 4.3 5.391 SOU 0 - 2 missed shots FFID 1430495 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_315 TNW_3D_315 1434412 1447075 12664 1434412 1447079 -3 4.3 5.596 SOU 0 - missed shot FFID 1446550 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_680 TNW_3D_680 1447076 1460270 13195 1447076 1460273 -2 4.4 5.967 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_321 TNW_3D_321 1460271 1473414 13144 1460271 1473417 -2 4.2 5.673 SOU 0 - missed shot 1502 X X CN 2019-11-04 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_686 TNW_3D_686 1473415 1485150 11736 1473415 1485153 -2 4.1 4.945 Streamer 4 and Streamer 5 are close in their tails 1502 X X CN 2019-11-05 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_327 TNW_3D_327 1485151 1497535 12385 1485151 1497538 -2 4.3 5.473 1502 X X CN 2019-11-05 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_692 TNW_3D_692 1497536 1509990 12455 1497536 1509993 -2 4.2 5.376 SOU 0 - missed shots 1502 X X CN 2019-11-05 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
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TNW_3D_333 TNW_3D_333 1509991 1525217 15227 1509991 1525220 -2 4.1 6.416 SOL: Tail part of STR1 and STR2 are crossed together; 1502 X X CN 2019-11-05 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_698 TNW_3D_698 1525218 1538121 12904 1525218 1538125 -1 4.2 5.5698 1502 X X CN 2019-11-05 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_339 TNW_3D_339 1538124 1552672 14549 1538124 1552675 -2 4.1 6.1304 SOL: Tail part of STR1 and STR2 are close together; 1502 X X CN 2019-11-05 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_704 TNW_3D_704 1552673 1565431 12759 1552673 1565434 -2 4.4 5.769 SOL 1 & 2 stremaers are entangled 1502 X X CN 2019-11-05 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_345 TNW_3D_345 1565432 1578468 13037 1565432 1578471 -1 4.1 5.493 1502 X X CN 2019-11-05 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_710 TNW_3D_710 - FFID stardet not consecuently. Do not process. That  Line will be recorded in next Seq.


TNW_3D_710 TNW_3D_710_01 1578470 1591908 13439 1578470 1591912 -2 3.8 5.2483 SOL: Tail part of STR1 and STR2 are close together; SOL to FFID 1581200: vessel offtrack due stearing 


difficulties.
1502 X X CN 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_351 TNW_3D_351 - Forgot to select the auto increment. Started the same FFID since the last line.
TNW_3D_351 TNW_3D_351_01 1591910 1605867 13958 1591910 1605871 -3 4.2 6.025 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_716 TNW_3D_716 1605868 1620229 14362 1605868 1620233 -1 3.8 5.609 SOL: Tail part of STR1 and STR2 are close together 1502 X X AP 2019-11-06 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_357 TNW_3D_357 1620232 1634588 14357 1620232 1634591 -2 4.5 6.6397 Noisier inner channel & source / 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs\\Marginal data


TNW_3D_722 TNW_3D_722 1634589 1648916 14328 1634589 1648920 -3 4.1 6.0372 SOL: Tail part of STR1 and STR2 are close together / Vessel variation +/- 5 m along the line - creating 


gaps in coverage /
1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs\\Marginal data mainly on the center 


source due to weather conditions
TNW_3D_363 TNW_3D_363 1648917 1663115 14199 1648917 1663118 -2 4.5 6.567 Strong wind coming from starboard side - causing difficulties to steer / 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_728 TNW_3D_728 1663116 1678284 15169 1663116 1678287 -2 4.3 6.703 SOL: Tail part of STR1 and STR2 are close together; SOU 0 - 5 missed shot around FFID 1671300; FFID 


1671750 - 1677090: Lost coms with SOU_0. 
1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs\\ Flagged FFID 1676715-1677072 for 


SOU_0 due to lost positioning// marginal data due to weather conditions
TNW_3D_369 TNW_3D_369 1678285 1691860 13576 1678285 1691863 -2 4.5 6.278 Poor line keeping / 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_734 TNW_3D_734 1691861 1708221 16361 1691861 1708224 -2 4.4 7.3984 SOL: Tail part of STR1 and STR2 are close togethe 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs\\ marginal data due to weather 


conditions mainly on center source
TNW_3D_375 TNW_3D_375 1708222 1724099 15878 1708222 1724103 -1 4 6.5272 gap between 2 & 3 streamers, from time to time tail of streamers 4 and 5 go close 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_740 TNW_3D_740 1724102 1739406 15305 1724102 1739409 -2 4.3 6.764 Good steering, nice gentle feathering - perfect coverage 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_553_i1 TNW_3D_553_i1 1739407 1755771 16365 1739407 1755774 -2 4.2 7.064 Start infills big gaps dt steering / missed shots FFID - 1752445 1502 X X AP 2019-11-06 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_746 TNW_3D_746 1755772 1770603 14832 1755772 1770606 -2 4.3 6.554 SOL - 1 & 2 streamers close together from middle to tail 1502 X X AP 2019-11-06 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_293_i1 TNW_3D_293_i1 1770604 1785898 15295 1770604 1785901 -2 4.1 6.445 1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_558_i1 TNW_3D_558_i1 1785899 1796499 10601 1785899 1796502 -2 4.5 4.903 Speed slightly increased during the line / TB streamer 1 & 2 close together / almost no wind on this 


line, only long swell /
1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_282_i1 TNW_3D_282_i1 1796500 1802794 6295 1796500 1802797 -2 4 2.5875 Line not ran completely - changed to following one 1502 X X CN 2019-11-06 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_266_i1 TNW_3D_266_i1 1802795 1809647 6853 1802795 1809651 -3 4.2 2.9578 Not full line - first part of the file was without QINSY logging ON (=no tide) / 1502 X X CN 2019-11-06 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_564_i1 TNW_3D_564_i1 1809648 1820079 10432 1809648 1820082 -2 4.5 4.824 SOU 0 - missed shots FFID 1815450 / 1-3 streamers close at tail 1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_103_i1 TNW_3D_103_i1 1820080 1831590 11511 1820080 1831594 -3 4.6 5.442 1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_379_i1 TNW_3D_379_i1 1831591 1843053 11463 1831591 1843057 -3 4.3 5.066 SOU 0 missed shot FFID - 1833300 1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_579_i1 TNW_3D_579_i1 1843054 1855148 12095 1843054 1855151 -2 4.3 5.345 FFID 1850000 Shift to the South to cover nearest infill ad then, come back to line 579 / FFID 1853330 - 


Misshots  on SOU_0
1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_348_i1 TNW_3D_348_i1 1855149 1866932 11784 1855149 1866936 -1 4.4 5.3285 SOL: Streamer 1&2 are close in Tails 1502 X X CN 2019-11-06 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_573_i1 TNW_3D_573_i1 1866935 1878515 11581 1866935 1878518 -2 4.2 4.999 misse shot SOU 0 - FFID 1872020 1502 X X CN 2019-11-07 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_248_i1 TNW_3D_248_i1 1878516 1890810 12295 1878516 1890813 -2 4.5 5.686 streamers 1 & 2 close at tail, and streamers 4 & 5 the same / missed shots SOU 0 - FFID 1889915 1502 X X CN 2019-11-07 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_585_i1 TNW_3D_585_i1 1890811 1903292 12482 1890811 1903295 -2 4.5 5.772 SOL: Tail part of STR4 and STR5 are close together 1502 X X CN 2019-11-07 X X X X X X X X X X X Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_156_i1 TNW_3D_156_i1 1903293 1914356 11064 1903293 1914361 -2 4.3 4.889 SOL: Tail part of STR4 and STR5 are close together 1502 X X CN 2019-11-07 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_625_i1 TNW_3D_625_i1 1914359 1928988 14630 1914356 1928991 -2 4.4 6.616 SOL: Tail part of STR4 and STR5 are close together; SOU 0 missed shot FFID - 1924300 1502 X X CN 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs


TNW_3D_703_i1 TNW_3D_703_i1 1928989 1943905 14917 1928989 1943909 -1 4.2 6.4387 SOL: Tail part of STR4 and STR5 are close together; SOU 0 missed shot FFID - 1943490 1502 X X CN 2019-11-07 X X X X X X X X X X X Flagged FFIS range 1941550-1942750. Data a little bit more noisy. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is 


no tide values for those FFIDs
TNW_3D_009_i1 TNW_3D_009_i1 1943908 1959345 15438 1943908 1959349 -1 4.2 6.6636 SOL: Tail part of STR4 and STR5 are close together and STR1 and STR2 are close together 1502 X X CN 2019-11-07 X X X X X X X X X X X Noisy data. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_605_i1 TNW_3D_605_i1 1959348 1962572 3225 1959348 1962575 -2 4.4 1.458 Line not complete -  portion only for infills 1502 X X CN 2019-11-07 X X X X X X X X X X X Not full line. Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_689_i1 TNW_3D_689_i1 1962573 1969239 6667 1962573 1969242 -2 4.3 2.946 Line not complete -  portion only for infills 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_136_i1 TNW_3D_136_i1 1969240 1984007 14768 1969240 1984010 -2 4 6.071 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_390_i1 TNW_3D_390_i1 1984008 1995909 11902 1984008 1995912 -2 4.5 5.504 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs//SPW crashed during the line
TNW_3D_095_i1 TNW_3D_095_i1 1995910 2003915 8006 1995910 2003918 -2 4.4 3.62 Not complete line - stopped to pass to the next one / 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_083_i1 TNW_3D_083_i1 2003916 2007278 3363 2003916 2007281 -2 4.5 1.555 Line not complete - only western portion for infill / 1502 X X AP 2019-11-07 X X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_527_i1 TNW_3D_527_i1 2007279 2021115 13837 2007279 2021119 -3 4.3 6.115 5 miss shots SOU 0 around FFID 2014850 / 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_126_i1 TNW_3D_126_i1 2021116 2034799 13684 2021116 2034803 -1 4.3 6.047 5 miss shots SOU 0 around FFID 2032190 / Approaching EOL, vessel experience poor stearring 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_488_i1 TNW_3D_488_i1 2034802 2048485 13684 2034802 2048489 -3 4.5 6.328 Wind picking up and sea state degradating 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs//Marginal data
TNW_3D_069_i1 TNW_3D_069_i1 2048486 2062017 13532 2048486 2062020 -2 4.6 6.397 Wind continuing to increase / this direction quieter than previous / 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs
TNW_3D_448_i1 TNW_3D_448_i1 2062018 2077101 15084 2062018 2077105 -3 3.8 5.891 trying to reduce the speed to improve SN ratio / 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs//Marginal data
TNW_3D_145_i1 TNW_3D_145_i1 2077102 2083397 6296 2077102 2083400 11810 4.7 3.041 Not complete line - stopped to pass to next infill line / SOL vessel variation 7 m 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs//Marginal data
TNW_3D_123_i1 TNW_3D_123_i1 2095210 2103212 8003 2083398 2103215 -2 4.3 3.536 Portion of line only / SOU 1 - missed shot FFID 2098165 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs//Marginal data
TNW_3D_030_i1 TNW_3D_030_i1 2103213 2110092 6880 2103213 2110095 -2110095 3.9 2.757 Portion of line only / Sync error on FFID 2103822 / loose DGPS sparker dt capsize - line aborted 1502 X X AP 2019-11-07 X X X X X X X X X X X Flagged all the FFIDs acquired during the turn. Because Qinsy is not recording therefore there is no tide values for those FFIDs//Marginal data
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1| INTRODUCTION 


1.1| PROJECT INFORMATION AND SURVEY AREA 
MMT conducted a geophysical and 2-Dimensional Ultra High Resolution Seismic (2D UHRS) survey in 
the Dutch sector of the North Sea, off the north coast of the Netherlands for the Ten noorden van de 
Waddeneilanden Wind Farm Zone (TNWWFZ), between 11 July and 26 August 2019. 


Following completion of the geophysical and 2D UHRS survey, MMT conducted a 3-Dimensional Ultra 
High Resolution Seismic (3D UHRS) survey of the proposed substation area within the TNWWFZ 
between 23 October and 08 November 2019. 


This report covers the operations from the 3D UHRS survey. Geophysical and 2D UHRS survey 
operations are covered within a separate operations report: 20191205_TNW_GeoP_DRF Field 
Report_D_V04_RVO. 


The TNWWFZ is located approximately 85 km north of Eemshaven, Netherlands. The average water 
depth in the survey area is 35 m. 


The objective of the geophysical and 2D UHRS survey was to contribute to the bathymetrical, 
morphological and geological understanding of the TNWWFZ by obtaining detailed seabed and 
sub-seabed information. This information can then be used to aid geotechnical investigations and can 
also be integrated into a ground model used for the design and installation requirements for offshore 
wind farms at the site. 


The objective of the 3D UHRS survey was to provide an accurate bathymetric and 3D UHRS dataset 
(comprising a 3D volume) to allow a detailed hazard assessment to be conducted at the proposed 
substation area. 


The 3D UHRS survey follows and receives information from the Geophysical Survey; Geological, 
Archaeological and UXO Desk Studies, and it precedes and supplies information to the Geotechnical 
and Morphodynamic investigations. 


Geo Marine Survey Systems (GMSS) were subcontracted by MMT and conducted the 3D UHRS: data 
acquisition, onboard processing and Quality Control (QC). 


Figure 1 shows the location of the 3D UHRS survey area within the TNWWFZ. 
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Figure 1 Overview of 3D UHRS Survey Area - TNWWFZ. 
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Table 1 Project details. 


CLIENT: Rijksdienst Voor Ondernemend Nederland (RVO) 


PROJECT: Ten noorden van de Waddeneilanden (TNW) 


MMT PROJECT NUMBER: 103270 


SURVEY TYPE: Geophysical with 3D-UHRS 


PURPOSE: Geohazards, geological investigation for integration into ground model 
and for preparation of geotechnical investigation 


AREA: 85 km North of Eemshaven, Netherlands 


SURVEY PERIOD: 2019-10-23 to 2019-11-08 


SURVEY VESSEL: M/V Franklin 


MMT PROJECT MANAGER: Nick Herrington 


CLIENT PROJECT MANAGER: Peter-Paul Lebbink 


1.2| SCOPE OF WORK 
Data Acquisition: 


• High resolution bathymetric survey; 
• Multi-Channel High Resolution 3D seismic profiling survey; 


Data Processing and Interpretation: 


• Process the data obtained through the 3D UHRS survey; 
• Produce derived products including statement on interpretability; 


Reporting: 


• Create final data package (3D data plus interpretability report) with Quality Assurance (QA); 


Delivery: 


• Products of the survey are to be delivered as a coherent and integrated data package with clear 
documentation; 


• Raw data in SEGY format with geometry loaded to the headers in Two-Way-Time (TWT) (s); 
• Multiple attenuated stack in SEGY format referenced to TWT; 
• Migrated stack in SEGY format referenced to Lowest Astronomical Tide (LAT) (m) & TWT (s); 
• Velocity model in SEGY format. 


1.3| AREA LINE PLAN 
Prior to commencement of the Multibeam Echo Sounder (MBES) and 3D UHRS survey, MMT provided 
a line plan to the Client confirming the Scope of Work. 


The Client had indicated one area of interest, Figure 1. MMT/GMSS was initially planning to use a line 
spacing of 13 metres that was later changed to 12 metres. This corresponded with the binning 
requirements for the area, 0.5 m. 
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MBES and 3D UHRS data were acquired simultaneously. Additional MBES only acquisition was run as 
a single pass on the re-occupation line and an infill line of a gap from the geophysical and 2D UHRS 
survey. 


Table 2 Geophysical survey settings. 


Geophysical Survey Settings Scope 


Expected Survey speed 3.5 knots 


Investigation area 5.6 km2 


Survey Area 3.75 km x 1.5 km 


Survey Line Length 3.75 km 


Survey Line Spacing 12 m 


No of Survey Lines 134 (excluding infills) 
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Figure 2 Overview of Line Planning 3D UHRS Survey.  
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1.4| PURPOSE OF DOCUMENT 
This document provides details of the operations on board M/V Franklin during the TNWWFZ 3D UHRS 
survey, conducted between 23 October and 8 November 2019. Including information on: 


• Heath, Safety, Environment and Quality (HSEQ);  
• Survey parameters;  
• Survey performance and Operations; 
• Data quality 


The report is intended to provide technical information to complement the results, which are presented 
in Appendix H of the Interpretive Report: 103270-RVO-MMT-SUR-REP-SURVEYRE (Reference 
documents, Section 1.6| Table 3). 


1.5| REPORT STRUCTURE 
The results from the survey campaign are presented in two separate volumes. 


Volume I Operations Report (this report) 


Volume II Interpretive Geohazard Assessment 
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1.6| REFERENCE DOCUMENTS 
The documents used as references to this Operations Report are presented in Table 3. 


Table 3 Reference documents – 3D UHRS Survey. 


MMT DOCUMENT NUMBER APPROVED DOCUMENT RVO DOCUMENT NUMBER TITLE AUTHOR 


103270-RVO-MMT-QAC-PRO-PROJMANU TNW_20190730_MMT_Project Manual_VA_F Quality Assurance and Project Manual MMT 


103270-RVO-MMT-QAC-PRO-3DPROJMA TNW_20191023_MMT_Project Manual 3D UHRS 
Survey_NH_VA_F 3D Quality Assurance and Project Manual MMT 


103270-RVO-MMT-HSE-PRO-HIRA TNW_20190723_MMT_HIRA_VD_F Hazard Identification and Risk Assessment MMT 


103270-RVO-MMT-HSE-PRO-HSEPLAN TNW_20190712_MMT_HSE Plan_VC_F HSE Plan MMT 


103270-RVO-MMT-HSE-PRO-ERFFRANK TNW_20190814_MMT_ERF_VC_F Emergency Response Flowchart MMT 


103270-RVO-MMT-MAC-PRO-3DFRANKL TNW_20191021_MMT_MAC Procedure 3D UHRS 
Survey_AW_V04_D 3D Mobilisation and Calibration Procedures MMT 


103270-RVO-MMT-QAC-PRO-GADGIS TNW_20191108_MMT_CAD-GIS Specification_CL_VA_F CAD and GIS Specification MMT 


103270-RVO-MMT-MAC-REP-3DFRANKL TNW_20191108_MMT_3D MAC REPORT_RM_VA_F 3D Mobilisation and Calibration Report MMT 


103270-RVO-MMT-SUR-REP-3DOPERAT TNW_20191111_MMT_3D Operations Report_NH_V02_D 3D Operations Report – Volume I MMT/GS 
103270-RVO-MMT-SUR-REP-SURVEYRE N/A Survey Report - Volume II MMT/GS 


103270-RVO-MMT-SUR-REP-SURVEYRE N/A Interpretative 3D Report – Appendix H GS 


Note: Client document naming only included for approved documentation as Client naming convention incorporates date of delivery which is unknown for 
undelivered reports.
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2| HEALTH, SAFETY, ENVIRONMENT AND QUALITY 
(HSEQ) 


2.1| OVERVIEW 
This section covers the HSEQ information for M/V Franklin during the TNW 3D UHRS (103270) 
survey: 


• M/V Franklin: 2019-10-23 to 2019-11-08 


The HSEQ summary presented takes into account activities during this period. 


A total of 5892 man-hours have been registered for M/V Franklin during the 3D UHRS survey. No 
fatality, major injury, major environmental damage or other accidents occurred during the project. 
However, one MMT Improvement and Non-Conformity System (MINCS) report regarding Gangway 
watchmen not present during port call was registered. Please see 2.3| for more information. 


Note: the latest DPR (08 November 2019) states a cumulative man-hours figure of 21012, which 
includes both 2D and 3D UHRS Survey Operations. 


2.2| OBJECTIVES 
The project specific Health Safety Environment (HSE) objectives were: 


• Zero Harm to People 
• Zero Harm to the Environment 
• Increase actions/decisions for reduced environmental impact 
• Ensure there is emergency preparedness in case of an incident 
• Fulfil all national and international requirements 
• Fulfil all client and internal demands 


During the time period stated above all objectives were fulfilled. Improvement regarding the MINCS 
has been implemented to improve International Ship and Port Security (ISPS) within Emshaven 
harbour. 


2.3| INCIDENT, ACCIDENT & NON-CONFORMITY REPORTS 
The reporting of accidents, near misses, and non-conformities as well as suggestions for 
improvements are important parts of the MMT HSE system. Incidents, accidents, near misses, other 
non-conformities and improvement suggestions are reported to the MINCS for incident 
investigation, corrective actions and distribution to the Client. 


The MINCS is web based and each of MMT’s personnel has access to the system and is 
responsible for registering incidents, accidents and other non-conformities experienced or 
witnessed by that person. 


One MINCS were reported during the time period stated above. All the MINCS reports are listed in 
Table 4. 


  







CLIENT: NETHERLANDS ENTERPRISE AGENCY (RVO) 
FIELD/OPERATIONS REPORT | TNW_20200309_MMT_3D OPERATIONS REPORT_NH_V04_D 


 


PAGE | 15 


Table 4 MINCS Report registered on board M/V Franklin. 


MINCS 
NUMBER 


TYPE OF 
REPORT STATUS DATE OF 


OCCURRENCE HEADING 


2072 Non Conformity Completed 2019-10-24 Gangway watch not present 


Table 5 MINCS reports registered in the project, report summary. 


MINCS Report Summary 


2072 –
Gangway 
watch not 
present 
 


During the port stay in Eemshaven, it was observed that the gangway watch was not present 
and no signs were posted or badges available when personnel entered the vessel. According to 
the ISPS code, gangway must be monitored 24/7 when in level 1. DPA on Norther Survey has 
been informed regarding this incident. 
 
Root cause 
Standard routines of maintaining watch were not followed when the gangway were relocated to 
boat deck. 
 
Corrective/Preventive Actions: 
A safety meeting with the crew was called by the ship´s Captain. 
The fact that the gangway must be monitored at all times was highlighted. 
A routine to shift the camera view to the actual gangway location was implemented. 
At coming port calls a sign "No unauthorized access" will be posted on the gangway. 
Careful record of all visitors must be maintained. 
 
Comment o report: 
The vessel owner and the ship´s Captain took prompt action as soon as the incident was 
known. 


2.4| SAFETY OBSERVATION CARD SYSTEM (SOC) 
The observations reported through the SOC system are handled and coordinated locally on board 
the vessels. SOC reports not possible to solve locally are raised as MINCS reports. The SOC data 
is also used as a statistical tool to find overall areas of improvement. A total of 15 SOC were 
reported for the time period stated above. A category representation of the SOC cards registered 
is displayed in Figure 3. 


 
Figure 3 SOC Category representation 3D UHRS Survey -  M/V Franklin. 
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A total of four observations were positive and the remaining were areas with room for improvement 
in terms of:  


• Housekeeping; 
• Suggestions regarding the use of mats on board; 
• Deck layout 
• Communication between bridge and deck; 
• Appropriate colour of gloves for winch/crane signalling; 
• Procedure for recovery of equipment and securing boom arms. 


2.5| HSE STATISTICS 
The HSE statistics from the project period stated above are detailed in Table 6. 


The figures presented within Table 6 are for 3D UHRS Survey Operations. The DPR’s provided 
within Appendix B| contain cumulative figures including both 2D and 3D UHRS Survey Operations. 


The green option registered during the 3D UHRS Survey Operations was for optimised speed 
during vessel transit; conserving fuel.  


Table 6 HSE Statistics – 3D UHRS Survey Operations 


HSE ITEMS Franklin 


Man-hours 5892 


Safe Job Analyses (SJA)** 2 


Vessel Inductions/Familiarisations 1 


Safety Observations Card (SOC) 15 


Toolbox Talks*** 23 


Safety Drills 1 


Work Place Inspections 1 


Safety Walks 1 


MINCS Reports 1 


Green Options**** 1 
* SJA: Prior survey start-up and at crew change with new personnel. 
** Toolbox talks: Prior to specific work operation. 
*** Green Options: decisions resulting in less negative environmental impact (e.g. reduced speed) 
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3| SURVEY PARAMETERS 


3.1| GEODETIC DATUM AND GRID COORDINATE SYSTEM 


3.1.1| ACQUISITION PARAMETERS 


The geodetic parameters used during data acquisition are presented in Table 7. 


Table 7 Geodetic parameters used during acquisition. 


HORIZONTAL DATUM: ITRF2014 


Datum ITRF2014 


Ellipsoid 1165 


Prime Meridian GRS 80 


Semi-major axis 6 378 137.000 m 


Semi-minor axis 6 356 752.314 m 


Inverse Flattening (1/f) 298.257222101 


Unit International metre 


3.1.2| PROCESSING PARAMETERS 


The geodetic datum used during processing and reporting are presented in Table 8. 


Table 8 Geodetic parameters used during processing. 


HORIZONTAL DATUM: ETRS89 


Datum European Terrestrial Reference Frame 1989 (4936) 


ESPG Datum code 4936 


Spheroid GRS 80 


Semi-major axis 6 378 137.000 m 


Semi-minor axis 6 356 752.314 m 


Inverse Flattening (1/f) 298.257222101 


Unit International metre 
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3.1.3| TRANSFORMATION PARAMETERS 


The transformation parameters used to covert from acquisition datum (ITRF2014) to 
processing/reporting datum (ETRS89) are presented in Table 9. 


Table 9 Transformation parameters. 


DATUM SHIFT FROM ITRF2014 TO ETRS89 
(RIGHT-HANDED CONVENTION FOR ROTATION - COORDINATE FRAME ROTATION) 


PARAMETERS EPOCH 2019.5 


Shift dX (m) +0.099440 


Shift dY (m) +0.064160 


Shift dZ (m)  -0.120400 


Rotation rX (“)  -0.00313900 


Rotation rY (“)  -0.01334000 


Rotation rZ (“)  +0.02369500 


Scale Factor (ppm)  +0.0030100000 


3.1.4| PROJECTION PARAMETERS 


The projection parameters used for processing and reporting are presented in Table 10. 


Table 10 Projection parameters. 


PROJECTION PARAMETERS 


Projection UTM 


Zone 31 N 


Central Meridian 03° 00’ 00’’ E 


Latitude origin 0 


False Northing 0 m 


False Easting 500 000 m 


Central Scale Factor 0.9996 


Units metres 


EPSG Datum code 25831 


3.2| VERTICAL DATUM 
Global Navigation Satellite System (GNSS) tide was used to correct the bathymetry data to LAT 
and MSL, the defined vertical reference level (Figure 4). The GNSS tide is obtained by post-
processing GNSS data collected by an Applanix PosMV 320 system. The GNSS data is post-
processed in the software POSPac MMS. Both the POS MV and POSPac MMS are developed by 
Applanix. The output from POSPac is ellipsoidal heights with accuracies of 5 cm Root Mean Square 
(RMS), which are corrected for motion and referenced to the MBES reference point. By 
incorporating a model of the defined vertical datum into the process, all heights will use the same 
vertical reference which is valid at the location of the actual measurement independent of the size 
of the survey area, instead of choosing a single mean value. Comparisons with the closest water 
level station was performed to ensure that the data is levelled correctly. 
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Figure 4 Overview of the relation between different vertical references. 


This tidal reduction methodology encompasses all vertical movement of the vessel, including tidal 
effect and vessel movement due to waves and currents. The short variations in height are identified 
as heave and the long variations as tide. 


This methodology is very robust since it is not limited by the filter settings defined online, and 
provides very good results in complicated mixed wave and swell patterns. The vessel navigation is 
exported into a post-processed format, Smoothed Best Estimated Trajectory (SBET) that is then 
applied to the MBES data. 


The methodology has proven to be very accurate as it accounts for any changes in height caused 
by changes in atmospheric pressure, storm surge, squat, loading or any other effect not accounted 
for in a tidal prediction. 
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3.2.1| VERTICAL REFERENCE PARAMETERS 


The vertical reference parameters used for processing and reporting are presented in Table 11. 


Table 11 Vertical reference parameters. 


VERTICAL REFERENCE PARAMETERS 


Vertical reference LAT and MSL 


Height model DTU15 


Secondary Tide Station for Verification Purposes Eemshaven 


3.3| TIME DATUM 
Coordinated Universal Time (UTC) was used on all survey systems on board the vessel. The 
synchronisation of the vessel’s onboard system was governed by the Pulse Per Second (PPS) 
issued by the primary positioning system. All displays, overlays and logbooks were annotated in 
UTC. The Daily Progress Report (DPR) refers to UTC. 
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4| SURVEY PERFORMANCE AND OPERATIONS 


4.1| SURVEY TASKS 
The survey tasks undertaken during the TNW 3D UHRS project are summarised in Table 12. 


Operations from the main survey tasks: Mobilisation and Calibration (MAC), 3D UHRS survey, and 
demobilisation are described in Sections 4.1.1| to 4.1.4|. 


Table 12 Survey tasks – 3D UHRS Survey. 


TASK DATE DESCRIPTION 


Mobilisation and alongside verifications 2019-10-23 – 2019-10-24 Alongside Eemshaven 


Waiting for weather 2019-10-24 – 2019-10-28 Alongside Eemshaven 


Offshore verifications and sea trials 2019-10-28 – 2019-10-29 Verification area and survey 
area 


MBES re occupation line 2019-10-29 Survey area 


3D UHRS Survey 2019-10-29 – 2019-11-01 Survey area 


Waiting for weather 2019-11-01 – 2019-11-03 Along the Dutch coast 


3D UHRS Survey 2019-11-01 – 2019-11-05 Survey area 


Crew change 2019-11-05 Eemshaven 


Waiting for weather 2019-11-05 – 2019-11-06 Survey area 


3D UHRS Survey 2019-11-06 – 2019-11-07 Survey area 


3D UHRS Demobilisation 2019-11-08 – 2019-11-09 Eemshaven 


4.1.1| MOBILISATION AND CALIBRATION 


The alongside MAC was performed on 23 October to 24 October 2019 in the port of Eemshaven, 
Netherlands, and included a static validation of the positioning systems, where position data from 
both the primary and secondary navigation system were compared. 


In-field calibration and verifications were performed at a test site approximately 94 km north-north-
west of Eemshaven, Netherlands, 29 October 2019. These tests included dynamic comparison of 
the two positioning systems as well as verification of all survey sensors. 


The mobilisation was successful and the performance of the equipment was accepted by the on 
board Client representative. 


Detailed methodology and calibration test procedures are presented in the MAC Procedures; 
TNW_20191021_MMT_MAC Procedure 3D UHRS Survey_AW_V04_D (MMT document name: 
103270-RVO-MMT-MAC-PRO-3DFRANKL). 


The results from the MAC tests are presented in the MAC Report TNW_20191108_MMT_MAC 
Report_RM_VA_F (MMT document name: 103270-RVO-MMT-MAC-REP-3DFRANKL). 


The MAC Report is provided within Appendix A|. 
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4.1.2| MULTIBEAM ECHO SOUNDER 


MBES and 3D UHRS data were acquired simultaneously. MBES data was acquired using a hull-
mounted Kongsberg EM2040 dual-head MBES. 


The objective of the MBES survey is to contribute to the model of the sea-bed including: 


• Sea bed elevations/depths relative to sea level datum (LAT), for use in vertical reduction 
of 3D UHRS data to LAT. 


4.1.3| 3D ULTRA HIGH RESOLUTION SEISMIC 


The 3D UHRS survey was performed using a GeoSpark 200 multi-channel sparker-type sub-bottom 
profiler for enhanced penetration in sediments with coarse material. 


The objective of the 3D UHRS survey was to acquire an accurate 3D UHRS dataset (comprising a 
3D volume) to allow a detailed hazard assessment to be conducted at the proposed substation 
area. 


GMSS provided a 3D UHRS spread to achieve the requirements defined in the Scope of Work. The 
proposed equipment consisted of three sparker sources with six 24 channel streamers (variable 
group interval). 


4.1.4| DEMOBILISATION 


After demobilisation in Eemshaven, Netherlands, the vessel went off hire on 09 November 2019. 


4.1.5| DEVIATIONS FROM SCOPE OF WORK  


Deviations from scope of work are listed in Table 13. 


Table 13 Deviations from the SOW – 3D UHRS Survey. 


Date Description Cause 


2019-10-29 Reduced line spacing to 12m. Currents and propeller wash causing streamers to 
bunch up and creating infills 
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4.2| DAILY NARRATIVE 
Table 14 presents a summary of the operations performed during the 3D UHRS survey. For full 
details, please refer to the DPR’s, Appendix B|. 


Table 14 Daily narrative – 3D UHRS Survey. 


Date Name 


2019-10-23 Mobilisation alongside Eemshaven, streamer reels and sparkers lifted 
onboard and installed, Interfacing with online. 


2019-10-24 
The Alongside verifications and tests was completed during the day, the 
weather picked up during the afternoon so the vessel remained 
alongside waiting for weather. 


2019-10-25 Waiting for weather. 


2019-10-26 Waiting for weather, client has reviewed the harbour tests for the 3D and 
approved them. 


2019-10-27 Waiting for weather. 


2019-10-28 Departed Eemshaven and transited to site for acceptance tests 


2019-10-29 


Conducted remaining acceptance tests during the day. Afterwards a 
MBES infill from the 2D phase was completed along with the re-
occupation line. 
 
3D UHRS operations commenced in the afternoon and continued 
throughout the rest of the day 


2019-10-30 3D UHRD operations. 26 lines completed throughout the day.  


2019-10-31 3D UHRD operations. 28 lines completed throughout the day. 


2019-11-01 
3D UHRD operations. Weather conditions marginal at times, causing 
problems positioning the ship on the line and creating infills, operation 
aborted in the evening due to weather. 


2019-11-02 WOW along the Dutch coast for shelter. 


2019-11-03 
WOW along the Dutch coast for shelter until early afternoon. Slow transit 
back to survey and launched the 3D UHRS equipment. Logged on the 
first line 17.37 UTC. 7 lines completed throughout the evening. 


2019-11-04 3D UHRS operations continued throughout the day with good progress, 
25 lines completed. 


2019-11-05 


3D UHRs operations until we had to recover and go in for crew change, 
we had the crew change in Eemshaven. 
 
Hand overs was done and provision was taken on, a project induction 
and SJA was held for new on signers. 
 
When we arrived back on site late evening the weather conditions were 
still too rough for safe deployment so we waited on site. 


2019-11-06 Deployed the 3D UHRS equipment early morning, operations continued 
throughout the day. 


2019-11-07 


3D UHRS operations continued until the weather conditions deteriorated 
in the afternoon, the equipment was then recovered. 
 
Waiting on weather on site. 
 
During the evening GMSS confirmed that the data set is ok and no more 
infills will be needed , waiting for Client to confirm this as well. 
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Date Name 


2019-11-08 


Waiting on weather until mid-day when we got confirmation from all 
parties that the project was completed and we had a sufficient data set 
with no more infills required. 
 
We then started the transit back to Eemshaven to start the 
demobilisation of the 3D UHRS equipment. 
 
ETA Eemshaven 15:30 and then demobilisation throughout the rest of 
the day. 


2019-11-09 Demobilisation. 


4.3| BREAKDOWN OF HOURS 
Table 15 and Figure 5 presents the summary of all logged time in the DPR’s for M/V Franklin during 
the 3D UHRS survey. 


Note: All operations prior to 23 October have been excluded for the breakdown of hours. 


Table 15 Breakdown of hours for M/V Franklin – 3D UHRS Survey Operations. 


BREAKDOWN OF HOURS CODE TIME (HR:MM) TOTAL (%) 


MOBILISATION 
Mobilisation MOB (LS) 42:00 10.3 


Demobilisation DMB (LS) 09:30 2.3 


Calibration CAL (LS) 11:43 2.9 


OPERATIONAL 
3D UHRS FR3DU 120:15 29.5 


3D UHRS INFILL FR3DUINF 24:12 5.9 


MBES, Geophysical Survey FRGPMBES 01:45 0.4 


Transit TRA (LS) 17:06 4.2 


Transit Crew change TRC (LS) 13:08 3.2 


Crew change CCW (LS) 03:45 0.9 


Waiting on Weather WOW (LS) 160:07 39.2 


NO OPERATION 


Standby SBM (LS) 00:00 0 


Standby on Clients request STB (DR) 00:00 0 


Resurvey RES (LS) 00:00 0 


Breakdown Vessel BRV (LS) 00:00 0 


Breakdown Equipment BRE (LS) 04:29 1.1 


TOTAL  408:00 100 
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Figure 5 Pie chart of the Breakdown of Hours on M/V Franklin – 3D UHRS Survey Operations. 


4.4| SURVEY PERSONNEL 
Table 16 presents the personnel involved with the survey operations on-board M/V Franklin during 
the 3D UHRS project. In addition to the listed personnel 10 ship crew members were on-board at 
all times. 


Table 16 Offshore survey personnel – 3D UHRS Survey. 


NAME POSITION NATIONALITY COMPANY DATES 


Robert Mastad Offshore Manager Swedish MMT 2019-10-23 to 2019-11-09 


Daley Harris Senior Surveyor British MMT UK 2019-10-23 to 2019-11-05 


Gunnar Johnsson Senior Surveyor Swedish MMT Sweden 2019-11-05 to 2019-11-09 


Joakim Winberg Senior Surveyor Swedish MMT Sweden 2019-11-05 to 2019-11-09 


Christopher 
Farmer Surveyor British MMT UK 2019-10-23 to 2019-11-09 


Nicklas Eriksson Surveyor Swedish MMT Sweden 2019-10-23 to 2019-11-05 


William Dann Surveyor British MMT UK 2019-11-05 to 2019-11-09 


Petr Maev UHRS Operator Russian GMSS 2019-10-23 to 2019-11-09 


Olivier Monrigal UHRS Operator French GMSS 2019-10-23 to 2019-11-09 


Artur Khachtrian UHRS Operator Russian GMSS 2019-10-23 to 2019-11-09 


Peter Basquinez UHRS Operator Pilipino GMSS 2019-10-23 to 2019-11-09 


André Pinto UHRS Processor Portuguese GMSS 2019-10-23 to 2019-11-09 


Catarina 
Nascimento UHRS Processor Portuguese GMSS 2019-10-23 to 2019-11-09 


Per Franzén Field Engineer Swedish MMT Sweden 2019-11-05 to 2019-11-09 
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NAME POSITION NATIONALITY COMPANY DATES 


Emily Johnston Senior Data 
Processor British MMT UK 2019-10-23 to 2019-11-05 


Benjamin Waller Data Processor British Precise 
Consultants 2019-11-05 to 2019-11-09 


Ryan Trotter Data Processor British MMT UK 2019-10-23 to 2019-11-09 


Peter Kitlowski Client 
Representative British RVO 2019-10-23 to 2019-11-09 


4.5| SURVEY VESSEL 
All survey operations were performed by the survey vessel M/V Franklin, Figure 6.  


Vessel specifications can be found in Appendix C|. 


 
Figure 6 M/V Franklin. 
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4.6| SURVEY EQUIPMENT 
The survey equipment used during the project is presented in Table 17 and Table 18. 


For full equipment specifications please refer to Appendix D|. 


Table 17 Vessel instrumentation M/V Franklin. 


Instrument Name 


Navigation and Positioning 


Primary Positioning Applanix POS MV 320 with C&C C-Nav 3050 using RTG corrections 


Secondary Positioning: C-Nav 3050 


Primary Gyro and INS: Applanix POS MV 


Secondary Gyro and INS: GAPS 


Survey navigation software QPS QINSy navigation survey system 


Sound Velocity 


Hullmounted SV at MBES 
transducer Valeport MiniSVS 


Sound Velocity Profiler Valeport Midas SVX2 


Geophysical Hull Mounted Equipment 


Multibeam Echo Sounder Kongsberg EM2040D (200, 300, 400 kHz) 


Table 18 3D UHRS instrumentation. 


Instrument Name 


3D UHRS 


Power supply 3 x Geo-Spark 2 kJ Pulsed Power Supply 


Sparker 3 x Dual Geo-Source 200 tip LW surface towed sparker 


Tow cable 3 x 75 m orange HV tow cable for max 40 m offset behind outrigger 


Streamer 
6 x Geo-Sense 24 channel streamer with 12 x 1 m & 12 x 2 m group 
spacing, 1  x G2000/Group consisting of 75 m tow lead + lead-in buoy, 6 m 
stretch, 36 m active, 6 m stretch, rope + tail buoy 


Multi trace 6 x Multi-Trace 24 channel integrated in Streamer Reel, slip rings, LAN deck 
lead; Multi-Trace for source reference hydrophones 


Lead buoy 6 x lead-bouy with Dual DGPS c/w HD battery  


Tail buoy 6 x Tail buoy with dual DGPS c/w HD battery 


GPS 3 x dual DGPS for GeoSource200 Sparker  


Wi-Fi station 1 x long range Wi-Fi station  


4.6.1| SURFACE POSITIONING AND HEADING 


Surface positioning for the vessel was maintained with: Applanix POS MV (using C2 corrections) 
as the primary source and C-Nav 3050 (using C2 corrections) as the secondary. 
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4.6.2| MULTIBEAM ECHO SOUNDER 


M/V Franklin is equipped with a Kongsberg EM2040D MBES system. It has a frequency range of 
200 to 400 kHz, with 400 kHz nominally used for this project. The dual-head system produces 800 
individual soundings per ping. 


The MBES acquisition settings used during the project are presented in Table 19. 


Table 19 MBES acquisition settings – 3D UHRS Survey. 


DATE 
SURVEY 
SPEED 
(kn) 


FREQ. 
(kHz)  


BEAM 
SPACING 


DETECTION 
MODE 


COVERAGE 
(m) 


PING 
RATE (Hz) COMMENTS 


2019-10-29 3.5 400 HD ED Normal 160 N/A MBES Cal 


2019-10-29 3.5-4.5 400 HD ED Normal 100 N/A MBES survey 


The change in coverage from 160 m to 100 m from MBES calibration to MBES survey was 
conducted, as a wide range is favourable for calibration operations, whereas a narrower coverage 
during survey operations increases sounding density and reduces artefacts which can occur in the 
outer range. 


4.6.3| 3D ULTRA HIGH RESOLUTION SEISMIC 


The 3D UHRS system comprised of three source sparker and six 24 channel streamer. The 
streamers used in this survey were a Geo-Sense 24 channel streamer with 1 m spacing for the first 
12 channels and 2 m group interval for the second 12 channels; in terms of power supply three 
PPS GEO-Spark 2000 XFO were used. 


The source sparker consisted of one 200 tips array. The triggering was set as flip-flop mode to 
achieve the necessary fold, trigger rate and adequate imaging. 


Positioning of the 3D UHRS array was provided by GMSS Differential Global Positioning System 
(DGPS) buoys with SBAS corrections at 15 specific points of the spread: one on each of the 
sources, and on the streamers leading buoy, and the streamers tail buoy. 


The 3D UHRS acquisition parameters used during the project are presented in Table 20 and a 
diagram of the of the 3D UHRS array is shown in Figure 7. 


Table 20 Seismic acquisition settings – 3D UHRS Survey. 


SURVEY SPEED 
(KN) POWER (J) PING RATE 


(kHZ) 
RECORD LENGTH 
(MS) 


STREAMER 
SEPARATION 
(M) 


COMMENTS 


3.5 – 4.5 600 10 200 4 - 
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Figure 7 3D UHRS Diagram – Survey Spread. 
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5| DATA QUALITY 


5.1| NAVIGATION 
All navigation within the survey area was subject to strict attention at all moments. 


5.2| SURFACE POSITIONING AND HEADING 
The positioning with POSMV and CNAV as primary source and CNAV as secondary held a high 
quality standard throughout the project. During the calibration tests, the difference between the 
positioning systems were <0.3 m. The difference was monitored online with good results throughout 
the project. 


Tidal comparisons against a shore based tide gauge were performed throughout the project for QC 
purposes. 


5.3| MULTIBEAM ECHO SOUNDER 
The MBES data quality throughout the project held a high standard. Due to the amount of overlap 
between adjacent lines, the required density was easily achievable. 


Sound Velocity Profiles (SVP’s) were relatively stable throughout the survey resulting in negligible 
environmental noise. 


5.4| 3D ULTRA HIGH RESOLUTION SEISMIC 
The quality of the 3D UHRS data was generally good, however, fold quality was influenced by 
marginal weather conditions and strong currents in the survey area. 


Signal was inspected and the system was performing in the desired manner. The native recorded 
phase is a minimum phase wavelet. After deconvolution performed in the office, the final wavelet 
will be zero phase. The source spectrum matched what was expected from the manufacturer library 
and from previous surveys. 


Initially the spread behaviour did not present the best geometry. The propeller wash together with 
the environment conditions created a gap in the spread. After a few adjustments the spread 
behaviour became significantly better. However due to the survey orientation, current direction and 
the predominant wind direction during the acquisition period as well as the small bin scale, there 
was almost no room for steering deviations from the lines. 


Details of the on-board 3D UHRS data QC are outlined in Sections 5.4.1| to 5.4.5|. 


5.4.1| SOURCE AND STREAMER POSITIONING 


Positioning of the 3D UHRS array was provided by GMSS DGPS buoys with SBAS corrections in 
15 specific points of the spread: the sources, the streamers leading buoy, and the streamers tail 
buoy. 


The arrangement provided reliable positioning of the seismic spread during operations. 
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5.4.2| SIGNAL TO NOISE RATIO 


The seismic data underwent a thorough assessment of the signal quality and geometry in order to 
ensure that the data could be successfully processed. These procedures are typically necessary to 
keep precise control of the static reduction and overall quality of the processing flow final results. 


The seismic data was inspected in shot and trace domain to assess noise types. The most 
significant types of noise recognised on the data were the following: 


• Vessel operation noise, Figure 8 (blue). 
• Some tugging noise, mainly tail tugging. The front/tail tugging occurs when the front/tail 


frame is pulled by waves and currents mainly observed in the lines acquired in choppier 
seas. This is a low frequency directional noise that can be removed by using a low-cut 
frequency filter or F-K filter, Figure 8 (red). 


• During more marginal weather conditions mainly during acquisition of the infill lines, there 
was some data degradation from the centre sparker/inner streamers. That data was 
flagged and not used for coverage assessment and will not be used to produce the final 
volume. 


 
Figure 8 Noise file shot gather showing vessel noise (blue lines) and tugging noise from the tail 
(red lines). 
Vertical scale in TWT (ms). 


5.4.3| SOURCE RECEIVER OFFSETS 


Source and receiver positions and the relative offsets were initially calculated using the DGPS 
antennas located on top of the sources and on the streamers front and tail buoys. The source and 
receiver positioning accuracy was checked by comparing the offsets calculated from the source 
and receiver positions with direct arrival times (Figure 9 and Figure 10). The offsets were estimated 
using the distance between two points explained in Equation (1) and converted to time by dividing 
the obtained offset in metres to the measured water sound velocity. 


 


                 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = √(𝑆𝑆𝑜𝑜𝑆𝑆_𝑋𝑋 − 𝑅𝑅𝑜𝑜𝑅𝑅_X)2 + (𝑆𝑆𝑜𝑜𝑆𝑆_𝑌𝑌 − 𝑅𝑅𝑜𝑜𝑅𝑅_𝑌𝑌)2   Equation 1 
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Figure 9 Channel gather image containing 50 shots for each channel. 
Showing the calculated offsets based on the DGPS positioning (red line) on top of the direct 
arrival for Source 1 (centre source); vertical scale in TWT (ms). 


 
Figure 10 TNW_656 in a channel gather display for Channel 12. 
Showing the calculated offsets based on the DGPS positioning (red line) on top of the direct 
arrival for Source 1 (centre source). Vertical scale in TWT (ms). 


5.4.4| SOURCE AND RECEIVER STATICS 


Source and streamer motion can vary depending on sea conditions, wave motion, vessel steering, 
surface currents, acquisition velocity, positioning precision and minor modifications of the system 
geometry during equipment recovery and deployment operations. Thus, source and mainly 
streamer geometry and balancing may have a negative impact on final 3D UHRS data as these 
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effects may add up. In particular, processing procedures such as de-ghosting and de-multiple steps 
are very sensitive to wrong streamer geometries. 


Offshore, all the seismic profiles underwent a QC/QA in order to assess results from the established 
requirements i.e. the source depths and stability, Figure 11. Every 12 hours an assessment was 
made in order to check the streamers depth, slant configuration and balancing requirements, Figure 
12. 


 
Figure 11 Source QC for line TNW_015. 
Vertical scale in TWT (ms). 


 
Figure 12 Streamer balancing for line TNW_668. 
Displayed on channel gather image containing 50 shots for each channel. On the blue rectangle 
can be see the separation between primary arrival and ghost increasing with the bigger offsets; 
vertical scale in TWT (ms). 
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The streamer balancing variations were mainly influenced by the direction of the acquisition line 
(with or against the current) and the speed of the vessel, which can both change along the line. The 
most important was to guarantee a dip towards the tail and there is no sagging. However due to 
the short length of the streamers used, the variations of the slant configuration were very minimal. 


5.4.5| COMMON DEPTH POINT (CDP) FOLD 


The trace fold was calculated based on the binning positions and number of traces that fell within 
such bin. This value is stored in the seg-y header. A final volume assessment was made for the 
coverage of the entire site using all the acquired lines and a final fold map was produced, Figure 
13. 


Although the final data coverage does not match the criteria described on the project manual. 
GMSS believes that the data coverage is more than enough for Micro Sitting analysis and fit for 
purpose. 


The main concern is related to boulder detection (>1 m diameter), but the extension of a hyperboloid 
event related to a target like this is around 20 to 30 m (depending on the distance to the target from 
the source). Therefore, a thorough assessment of the areas with holes has to be made on the final 
dataset in order to provide a confidence level on the boulder detection for the areas with gaps. As 
the implication on the data varies with the gap size and its characteristics. 


The final processing report will detail the effects of the gaps on the data. A map with the confidence 
levels indicating the kind of information that can be retrieved will also be provided, taking into 
account the gaps’ sizes. 


The data gaps were accepted by GMSS / Client as the dataset was deemed to fulfil the project 
specific needs. Survey efficiency was also considered in this decision given the limited workable 
weather and considerable time it would have taken to survey the remaining gaps. 
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Figure 13 Fold map for the entire site on a grid of 2 x 2 m bin size. 
In blue are bins with more than 12 fold, in green fold between 6 and 11 and in orange between 1 and 5. White are bins where there are no traces. 
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5.4.6| FEATHERING 


On 3D Seismic survey the feathering angle does not represent the same issue as on the 2D 
surveys. Due to the nature of the 3D survey, even with feathering we are still illuminating the correct 
area. 


When feathering starts to be a problem for the data we already surpassed the limits for equipment 
safety. 


 







CLIENT: NETHERLANDS ENTERPRISE AGENCY (RVO) 
FIELD/OPERATIONS REPORT | TNW_20200309_MMT_3D OPERATIONS REPORT_NH_V04_D 


 


PAGE | 37 


APPENDIX A| MOBILISATION AND CALIBRATION 
REPORT 


APPENDIX B| DAILY PROGRESS REPORTS 


APPENDIX C| VESSEL SPECIFICATION 


APPENDIX D| EQUIPMENT SPECIFICATIONS 


APPENDIX E| 3D UHRS QC SPREADSHEET 





		1| INTRODUCTION

		1.1| Project Information and Survey Area

		1.2| Scope of Work

		1.3| Area Line Plan

		1.4| Purpose of Document

		1.5| Report Structure

		1.6| Reference Documents



		2| HEALTH, SAFETY, ENVIRONMENT AND QUALITY (HSEQ)

		2.1| Overview

		2.2| Objectives

		2.3| Incident, Accident & Non-Conformity Reports

		2.4| Safety Observation Card System (SOC)

		2.5| HSE Statistics



		3| SURVEY PARAMETERS

		3.1| Geodetic Datum and Grid Coordinate System

		3.1.1| Acquisition Parameters

		3.1.2| processing Parameters

		3.1.3| Transformation Parameters

		3.1.4| Projection Parameters



		3.2| Vertical Datum

		3.2.1| Vertical Reference Parameters



		3.3| Time Datum



		4| SURVEY PERFORMANCE AND OPERATIONS

		4.1| Survey Tasks

		4.1.1| Mobilisation and Calibration

		4.1.2| Multibeam Echo Sounder

		4.1.3| 3D Ultra High Resolution Seismic

		4.1.4| Demobilisation

		4.1.5| Deviations from Scope of Work



		4.2| Daily Narrative

		4.3| Breakdown of hours

		4.4| Survey Personnel

		4.5| Survey Vessel

		4.6| Survey Equipment

		4.6.1| Surface Positioning and Heading

		4.6.2| Multibeam Echo Sounder

		4.6.3| 3D Ultra High Resolution Seismic





		5| DATA QUALITY

		5.1| Navigation

		5.2| Surface Positioning and Heading

		5.3| Multibeam Echo Sounder

		5.4| 3D Ultra High Resolution Seismic

		5.4.1| Source and Streamer Positioning

		5.4.2| Signal to Noise Ratio

		5.4.3| Source Receiver Offsets

		5.4.4| Source and Receiver Statics

		5.4.5| Common Depth Point (CDP) Fold

		5.4.6| FEATHERING



		Appendix A| MOBILISATION AND CALIBRATION REPORT

		Appendix B| DAILY PROGRESS REPORTS

		Appendix C| VESSEL SPECIFICATION

		Appendix D| EQUIPMENT SPECIFICATIONS

		Appendix E| 3D UHRS QC Spreadsheet








 


 


 


 


 


 


 


3D UHRS TNW Geophysical Survey (2019) 
 


 


 


 


 


UHRS 3D Preliminary Assessment of Potential Geohazards 


 


 


 


 


Document No.: REP93135-3-1 


07 May 2020 







3D UHRS TNW Geophysical Survey (2019) Page 2 of 52 


 


 


DOCUMENT CONTROL  


  


Project Title:  3D UHRS TNW Geophysical Survey (2019) 


Document Title:  UHRS 3D Preliminary Assessment of Potential Geohazards 


 Document Type: Technical Report 


Client Name:  MMT 


 


Client Ref.: 93135 


Document Ref.: REP93135-3-1 


Draft: Final revision 


Date: 08 May 2020 


Draft Status: Final 


 


Revision History Date Author Reviewed Approved 


01 V1 13 Feb 2020 VV VV HD 


02 V2 09 April 2020 VV VV HD 


03 V3 09 April 2020 VV VV HD 


04 V4 07 May 2020 VV VV HD 


05 VA 08 May 2020 VV VV HD 


 


Project team 


Abv. Team Position 


HD H. Duarte Project Manager 


AP A. Pinto Deputy Project Manager/Processing Reviewer 


VV V. Valadares Lead Geologist 


 DB D. Bento Geologist 


FC F. Cardoso Geologist 







3D UHRS TNW Geophysical Survey (2019) Page 3 of 52 


 


 


  


SUMMARY 


 


 


 


The present document consists of a preliminary geohazard assessment and its brief description. A 


comparison between 3D and 2D UHRS datasets is presented. A detailed data processing report is 


included as Appendix 1. 


RVO has contracted MMT to perform a geophysical survey within the Ten noorden van de 


Waddeneilanden Wind Farm Zone project. The 3D UHRS survey precedes and supplies information 


to the Geotechnical and morphodynamic investigations for the general substation installation.  


For the processing of the 3D UHRS sparker data, MMT contracted GeoSurveys. 


MMT also contracted GeoSurveys to provide a preliminary assessment of potential Geohazards that 


could be identified on the 3D UHRS sparker multi-channel data within the scope of the TNW 


Geophysical Survey in the North Sea, offshore Netherlands. 


The main purpose of this document is to enumerate and provide examples of the aforementioned 


potential geohazards. The investigation and examples displayed in this report were carried out by 


GeoSurveys using Kingdom Suite software from IHS. The “hazards” and design considerations 


identified in the seismic data were: fine sediments, shallow gas and gas charged sediment, coarse 


sediments, glaciotectonics, faulting, erosive channels/tunnel valleys and paleo channel infills and 


iceberg scouring, this last is the only type of features presented in this report that were not identified 


in the 2D UHRS dataset and were identified only in the 3D UHRS block. 


The main purpose of Appendix 1 - 3D UHRS Processing Report is to report the UHRS data processing 


for the 3D Volume in the survey area, with 1500m width and 4150m length. Data processing was 


carried out using Radex Pro software (Deco Geophysical) and Kingdom Suite software (IHS) for 


quality control of the seismic data. 
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1. INTRODUCTION 


 


The survey site is located in the Dutch sector of the North Sea, off the north coast of the Netherlands within the 


Ten noorden van de Waddeneilanden Wind Farm Zone (TNWWFZ). 3D ultra-high resolution seismic data 


inspection for potential geohazards was performed on the 3D block having the geological framework knowledge 


derived from the same area 2D survey (Figure 1). The 3D UHRS area intersects with 12 N-S 2D UHRS crosslines 


and 21 E-W 2D UHRS mainlines. 


 


 


Figure 1- Survey site location, grey lines are 2D UHRS seismic profiles location, red box is area covered by 3D UHRS.  


For the investigations carried out, several datatypes were inspected: depth slices, 3D brick volumes and depth-


converted migrated and un-migrated seismic datasets. Overall, the 3D data is of very good quality and data 


processing is considered adequate for imaging the subsurface structural framework. 


In order to assess the existence of boulders with size less than 1 m, the acquired seismic data has to have a 


minimum of 12-fold in every 2x2m bin. Furthermore, a tailor-made seismic processing flow is to be specifically 


designed for the data in question to allow the identification of the referred features until 30m below seabed or 


the first seabed multiple. Some other factors may impact the ability to image and identify these features, such 


as: (1) the original acquisition conditions at the site, (2) their impact on the raw seismic signal, (3) the seismic 


acoustic contrast between the point diffractors and the surrounding materials and (4) the overall geological 


complexity of the subsurface, among others.  


Once data is fully-processed and QC’d, identification of point diffractors is done using suitable seismic 


interpretation software. A dedicated and in-depth assessment is done to evaluate the nature of the feature 


responsible for the point diffractors, i.e., which of the identified diffractions are likely to correspond to boulders. 


For this, several seismic datasets (migrated, un-migrated and amplitude-derived complex trace analysis) on both 


orthogonal vertical sections and depth slices are inspected to pinpoint the location of point diffractors.  
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2. POTENTIAL “GEOHAZARDS” AND DESIGN CONSIDERATIONS 
 


Inspection of 3D datasets was done in order to identify any potential constraint on future development of the 


site. The UHRS data displays evidence of several potential sub-surface “geohazards”. At this time, with the data 


available, there is no indication that such features will pose any significant risk. Therefore, these features should 


be taken as relevant from an engineering standpoint and if considered relevant should be addressed or further 


investigated in the future.  


All the features found in the 2D dataset could be traced onto the 3D dataset; one feature was added by inspection 


of the 3D dataset. The features identified in the seismic data include: 


• Fine sediments 


• Shallow gas and gas-charged sediment 


• Coarse sediments 


• Deformation 


• Faulting 


• Erosive channels/tunnel valleys 


• Iceberg scouring 


 


A short description for these features and some seismic examples taken from the 3D UHRS datasets are 
presented hereafter.  
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2.1. Fine Sediments 
 


The presence of fine sediments can commonly be traced in the seismic datasets as negative high-amplitude 


anomalies. These can be found in a wide range of depths.  


The colorbar for the seismic displays is the same for all profiles and slices (‘Black to White 200’ in Kingdom Suite). 


As so, black represents a peak on the seismic data and a positive impedance contrast (commonly referred as a 


“hard kick”), while white represents a trough and a negative impedance contrast (commonly referred as a “soft 


kick”). In this case, a negative impedance contrast reflects a decrease in velocity/density contrast for the 


underlying deposits (ρ1V1 > ρ2V2); displayed as white on the seismic profiles for the settings referred. 


These features, given the geological framework (passive margin, high latitude continental shelf), depositional 


environments (shallow marine, estuarine, subaerial) and geological processes that took place, are believed to 


correspond to the presence of fine-grained materials. Some of these features are likely to contain a significant 


amount of organic matter and some may correspond to peat. These features may pose constraints due to their 


response when subjected to loading.  


The following figures display some examples of negative impedance contrasts related with the presence of fine 


materials. Figure 2 corresponds a depth slice showing the position of seismic sections of Figure 3 and Figure 4. 


Figure 3 and Figure 4 display the fine-grained sediments within a channel infill. Negative impedance contrasts 


(white in the seismic data) can be present at the bottom of those channel infill (Figure 5 and Figure 6) and near 


the internal erosive surface (Figure 7 and Figure 8), indicating in both cases the presence of fine-grained 


materials. 
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Figure 2 - Depth slice at 38.0m. Near-surface channels are evident and delineated by red dashed lines. Black lines are the location for the seismic displayed in Figure 3 (SW corner) and Figure 


4 (east). 
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Figure 3 - Seismic section of the 3D UHRS block imaging the fine-grained sediments of a channel infill. Red line represents depth slice displayed at 38.0m depth (LAT) and red dashed line 


delineates the channels displayed in Figure 2. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 4 - Seismic section of the 3D UHRS block imaging the fine-grained and fine-layered sediments of a channel infill. Red line represents depth slice displayed at 38.0m (LAT) and red 


dashed lines delineate the channels displayed in Figure 2. Right side image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 5 - Depth slice at 65.0m. On the central and western part, a major channel is cutting through the surrounding sediments. Red dashed line delineates the spatial extent of the major 


channel feature. Black line is the location for the seismic section displayed in Figure 6. 
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Figure 6 - Seismic section of the 3D UHRS block imaging the fine-layered sediments of a channel infill. Red arrow denotes a “soft kick” at the bottom of the channel infill indicates presence 


of fine materials. Red line represents depth slice displayed in Figure 5 at 65.0m (LAT). Right side image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 7 - Depth slice at 58.0m. Black line is the location for the seismic section displayed in Figure 8 imaging a negative impedance contrast. 
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Figure 8 - Seismic section of the 3D UHRS block imaging the “soft kick” (red arrow) materializing an internal erosive surface indicating the presence of fine materials. Red line represents 


depth slice displayed in Figure 7 at 58.0m (LAT). Bottom image displays position of seismic profile on the 3D seismic depth slice.
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2.2. Shallow Gas and Gas-Charged Sediment 
 


Evidence of the possible presence of gas accumulations were found in the 3D UHRS datasets (Figure 9 and Figure 


10). Occurrences of shallow gas seem to be confined to fine sediments channel infill, likely organic-rich. Shallow 


gas is probably of biogenic origin.  


Major evidence for the presence of gas in the seismic record are: phase reversal, signal masking/blanking and 


acoustic turbidity (Figure 10), amplitude anomalies and hyperbolas in the non-migrated seismic datasets (Figure 


11). 
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Figure 9 - Depth slice at 60.5m, inset on the lower left corner shows the position of the depth slice within the entire 3D block. Red arrows point to amplitude anomalies corresponding to the 


top of the gas. Black lines are the location for the seismic section displayed in Figure 10 (W-E and N-S). 
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Figure 10 – Intersecting seismic profiles near the southern occurrence of shallow gas on Figure 9. Left is a W-E profile; right is a N-S profile. Both profiles display amplitude anomalies, signal 


masking and phase reversal. Horizontal red line represents depth slice displayed in Figure 9 and red dashed line delineates top of shallow gas. Bottom image displays position of seismic 


profile on the 3D seismic depth slice. 
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Figure 11 - Seismic profile near the southern occurrence of shallow gas on Figure 9. Data is non-migrated; hyperbola correspond to shallow gas front. Red line represents depth slice displayed 


in Figure 9 and red dashed line delineates top of shallow gas.
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2.3. Coarse sediments 


 
Coarse material, such as boulders, cobbles, gravel lags and ancient wood (logs) are typical in glacial 


environments and associated seismic records. 


On the non-migrated datasets, point diffractors (hyperbola) are visible on several sedimentary packages with 


variable density depending on the deposits. Presence of coarser deposits were found throughout the 


sedimentary sequence on this site. Evidence for boulders was not found. However, this lack of identification 


should not be taken as an assumption of total absence. 


Hereafter, some figures illustrate the presence of such features. Figure 12 displays a depth slice showing the 


position of seismic section in Figure 13, that displays poorly-organized coarse deposits. Other examples are 


displayed in Figure 14 and Figure 15, in these cases poorly-organized coarser deposits are present near the 


seabed. 
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Figure 12 - Depth slice at 48.0m, inset in the right side shows the position of the depth slice within the entire 3D block. Depth slice displays a complex fan-like depositional system. Black line 


shows position of seismic section in Figure 13. Red dashed lines delineate spatial extent of the delta/fan-like depositional system.  







3D UHRS TNW Geophysical Survey (2019) Page 24 


 


 


 


 


 


Figure 13 - Seismic section of the 3D UHRS block imaging the poorly-organized coarse deposits above the fine-layered sequence. Red line represents depth slice displayed in Figure 12. Red 


dashed lines delineate base and top of poorly-organized and coarse deposits. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 14 - Depth slice at 38.5m, for the western part of the 3D block. Depth slice displays a complex infill of a probable sub-aerial exposure surface. Black line shows position of seismic 


section in Figure 15. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 15 - Seismic section of the 3D UHRS block imaging the poorly-organized coarser deposits near the seabed. Red line represents depth slice displayed in Figure 14. Yellow line is 


intersection with 2D grid that corresponds to the interpreted base of the coarse sediments unit. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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2.4. Glaciotectonics in Quaternary Deposits 


 
Areas of tectonisation/deformation were identified on the 3D datasets (Figure 16, Figure 17, Figure 18 and 


Figure 19). Evidence for deformation is a shift in seismic facies and reflector geometries, reflections typically 


appear wavy and folded, but may be chaotic, displaying complete incoherence. In many cases the sediment 


affected by deformation has been deformed to the point where internal stratification is uninterpretable. 


However, in some instances, the original stratigraphy of the unit may be preserved to some extent. 


The geographic and geological framework of the site as a northern hemisphere, shallow continental shelf has 


been fairly documented in the available references as been repeatedly affected by incursion and retreat of 


considerable ice masses. This is one of the most relevant known recent events in the area and responsible for 


many of the features imprinted on the seismic record. The origin of these features and the associated deformed 


deposits is interpreted to be glacial tectonics. Although the deformation process has not been fully understood 


in detail, it is likely that the sediments that display evidences of tectonisation may have been disturbed from 


their original depositional attitude. The materials are likely to have experienced variable and complex stress, 


i.e., compressional, tensional, and shear. These units should have geotechnical significance given their complex 


stress/load histories. Most deformed areas have associated a tunnel valley at depth (Figure 17 and Figure 19) 


and in those instances, the observed deformation could be (partially or fully) ascribed to differential compaction 


and adjustments. However, deformation was also identified in places with no tunnel valleys present. The 


sediments that display signs of deformation should be investigated to ascertain the real extent of their 


geotechnical and mechanical properties/changes.  
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Figure 16 - Depth slice at 54.5m of the 3D block. Depth slice displays a complex pattern related with the presence of deformed sediments along the central, general N-S trending corridor. 


Black line shows position of seismic section in Figure 17. Red dashed line delineates the spatial extent of deformed sediments. 


 







3D UHRS TNW Geophysical Survey (2019) Page 29 


 


 


 


 


Figure 17 - Seismic section of the 3D UHRS block imaging the disturbed and deformed sediments above a tunnel valley. Red line represents depth slice displayed in Figure 16. Bottom image 


displays position of seismic profile on the 3D seismic depth slice. Red dashed line delineates a tunnel valley, red bar at the top indicates extent of conspicuous deformation on the upper 


sequences. 
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Figure 18 – Depth slice at 54.5m of the 3D block, zoomed in part of Figure 16. Depth slice displays a complex pattern related with the presence of deformed sediments along a corridor. Black 


line shows position of seismic section in Figure 19. 
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Figure 19 - Seismic section of the 3D UHRS block imaging the disturbed and deformed sediments. Red line represents depth slice displayed in Figure 18. Bottom image displays position of 


seismic profile on the 3D seismic depth slice. Red dashed line delineates a tunnel valley, red bar at the top indicates extent of conspicuous deformation on the upper sequences. 
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2.5. Faulting 


 
Faults are found across the site with limited spatial extension, the most significant occurrence of faults is present 


within the less deformed sediments along the margins of the tectonised deposits. Some faults identified in the 


upper sequences can be tied to deeper structures (deep-seated faults and tunnel valleys, also fault controlled). 


Figure 20 and Figure 21 display a major fault at the boundary of a deformed area. 


 Faults were identified within the glaciolacustrine fine-layered sediments. Faulting is also be present near the 


margins of the more recent channels and cutting the deeper deformed sediments; due to the complexity of the 


geology its identification is not straightforward in these scenarios. Faults range in size and displacement, the 


more relevant features can reach up to 5 meters of displacement. 
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Figure 20 - Depth slice at 54.5m of the 3D block. Depth slice displays a complex pattern related with the presence of tectonised sediments along a deformation corridor. Blue dashed line 


traces the fault plane at the edge of the deformation corridor. Black line shows position of seismic section in Figure 21. 
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Figure 21 - Seismic section of the 3D UHRS block imaging the tectonised sediments. Blue arrows point to the fault plane at the edge of the deformation corridor. Red line represents depth 


slice displayed in Figure 20. Bottom image displays position of seismic profile on the 3D seismic depth slice
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2.6. Erosive channels/Tunnel Valleys and Paleo Channel Infills 
 


Paleo Channel Infill 


Buried channels occur throughout the 3D seismic dataset in several sedimentary sequences (Figure 22, Figure 


23, Figure 24, Figure 25 and Figure 26). The channels identified have variable widths, up to several 


tens/hundreds of meters and variable geometry. Channel depth (vertical relief) is also variable, ranging from 


<1m to several tens of meters deep. 


The sediment infill of the channels is interpreted to be variable, ranging from muds (with organic rich layers) to 


sands, to gravel. These channels were likely back-filled during early stages of sea level rise and transgression and 


sediments represent a combination of glacio-fluvial, estuarine and deltaic origin. Due to the nature of the 


processes involved the sediments may also have been reworked. A potential constraint related with the 


channels is the difference between the channel infill and surrounding units. Sharp contrasts in physical 


properties can result in different responses when subjected to loading, which may pose a constraint to 


engineering operations and installations. 


 


Tunnel Valleys 


Deeper sediments are incised by a system of deep steep-sided channels. The infill of these channels often 


appears deformed (Figure 27 and Figure 28). The acoustic contrast of these infills with the surrounding deposits 


is not significant and a clear reflector is absent in most cases. In some instances, the infill sediments onlap onto 


the (steep) slopes of these channels. These features likely correspond to glacially-related channels; due to their 


scale probably correspond to tunnel valleys. Figure 27 and Figure 28 illustrate the presence of such features. 
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Figure 22 – Depth slice at 38.0m of the SW part of the 3D block. Depth slice displays a complex pattern related with a complex channel system. Black lines show position of seismic sections 


in Figure 23 (SE-NW on the west) and Figure 24 (W-E across the area). 
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Figure 23 - Seismic section of the 3D UHRS block imaging buried channels and their infill. Red line represents depth slice and red dashed line delineates the channels displayed in Figure 22. 


Right side image displays position of seismic profile on the 3D seismic depth slice 
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Figure 24 - Seismic section of the 3D UHRS block imaging buried channels and their infill. Red line represents depth slice and red dashed line delineates the channels displayed in Figure 22 


Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 25 - Depth slice at 56.5m of the 3D block. Depth slice displays a complex pattern related with a corridor of deformation and a complex channel system. Black line show position of 


seismic section in Figure 26. Red dashed line delineates the spatial extent of deformed area and green dashed line delineates the channels. 
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Figure 26 - Seismic section of the 3D UHRS block imaging buried channels and their infill. Green line is intersection from the 2D seismic interpretation grid for the base of the channels. Red 


line represents depth slice displayed in Figure 25. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 27 - Depth slice at 108.0m of the 3D block. Depth slice displays a complex pattern related with a corridor of deformation and a complex channel system. Black line shows position of 


seismic section in Figure 28. Red dashed line delineates the spatial extent of tunnel valleys. 
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Figure 28 - Seismic section of the 3D UHRS block imaging deep, steep-sided tunnel valley and its infill. Dark red line is intersection from the 2D seismic interpretation grid for the tunnel 


valleys. Horizontal red line represents depth slice displayed in Figure 27. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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2.7. Iceberg scouring 


 
This is the only type of features presented in this report that were not identified in the 2D UHRS dataset and 


were identified only in the 3D UHRS block (Figure 29, Figure 30, Figure 31 and Figure 32). It does not pose a real 


risk itself. However, the iceberg plough marks and scours could possibly cause fine and/or coarse sediment 


accumulation/remobilization. Furthermore, these features are likely to be associated with dropstones and other 


features that would benefit from further investigation. The strata where these features were identified provides 


a chronological insight to guide future investigations. The stratigraphic boundary where these features are 


present could be inspected throughout the site if these features and associated processes and deposits are of 


relevance for the site development. 


The biggest identified iceberg plough marks can be traced over 2km in length and have depths of 2m and widths 


of 17m.  


Hereafter, some figures illustrate the presence of such features. Figure 29 and Figure 31 corresponds to depth 


slices of 3D block displaying a series of linear features interpreted as iceberg plough marks. Figure 30 and Figure 


32 correspond to seismic sections (identified in previous figures), that show the sedimentary sequences where 


iceberg plough marks were identified. 
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Figure 29 – Depth slice at 47.0m of the 3D block. Depth slice displays a series of linear features interpreted as iceberg plough marks (blue arrows). Black line shows position of seismic section 


in Figure 30. 
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Figure 30 – Seismic section of the 3D UHRS block imaging the sedimentary sequence where iceberg plough marks were identified (blue arrows). Horizontal red line represents depth slice 


displayed in Figure 29. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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Figure 31 - Depth slice at 47.0m of the 3D block, zoomed in area of Figure 29. Depth slice displays a series of linear features interpreted as iceberg plough marks (blue arrows). Black line 


shows position of seismic section in Figure 32. 
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Figure 32 - Seismic section of the 3D UHRS block imaging the sedimentary sequence where iceberg plough marks were identified (blue arrows). Horizontal red line represents depth slice 


displayed in Figure 31. Bottom image displays position of seismic profile on the 3D seismic depth slice. 
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3. ULTRA-HIGH RESOLUTION SEISMIC DATA, 2D AND 3D 


Ultra-high resolution 3D seismic is considered a tool of growing importance for offshore developments, especially 
construction and engineering projects, namely for assessment and development of windfarms as these are 
sometimes more complex than originally anticipated. 


3D seismic data, its groundmodel and geohazard assessment available in the windfarm predevelopment phase 
in combination with geotechnical groundtruthing and well data could substantially support sound decisions on 
windfarm and substation planning, placement and construction. 


The main advantages of a 3D seismic survey over a 2D conventional seismic survey are: 


1. 3D seismic data provides a volume of closely spaced three-dimensionally migrated data, and a 
significantly enhanced signal to noise ratio. 


2. Collapsing of diffractions from point-singularities, other discontinuities (fault or others), or distorted 
images, to their correct point of origin, in a 3D manner, allows for more correct spatial positioning of 
those features. 


3. The ability to map small structures, such as small channels, in its entirety. Something that would not be 
possible with a sampling (line spacing) bigger than the feature’s dimensions. 


These advantages allow for a major improvement in imaging, positioning of seismic energy and spatial frequency 
of data in the 3D seismic datasets. 


Some figures are presented next to compare imaging of the same features on the 2D and 3D seismic datasets. 
Figure 33 displays a seismic section (from seabed down to limit of signal penetration) where overall signal quality, 
penetration, resolution and processing can be compared. Figure 34 displays imaging near the seabed of a channel 
infill on both 2D and 3D datasets. Figure 35 displays a section (and a magnification) imaging channels and 
sedimentary infill, erosive surfaces and sedimentary sequences on 2D and 3D datasets. 
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Figure 33 – Comparison between the 2D B01_5460 section (top) and a 3D arbitrary line (bottom) imaging the same features. 
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Figure 34 - 2D section B01_5460 (top) and 3D arbitrary line (bottom) imaging a channel, its infill and other erosive surfaces near the seabed. 
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Figure 35 - 2D B01_5460 profile (top) and corresponding 3D arbitrary line (bottom) imaging the sedimentary sequence and erosive channel (image on the right is a magnification). 
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SUMMARY 


This document reports the UHRS data processing for the 3D Volume in the survey area, Ten noorden 


van de Waddeneilanden Wind Farm Zone project, with 1500m width and 4150m length to produce 


UHRS data fit for identification and interpretation of geological layers and other structural elements 


to depths of 60m or more below seabed, as well as for the identification of geo-hazards in order to 


provide information for the optimization and de-hazard the installation of Offshore Wind Farm 


infrastructures. 


To meet the processing objectives, several procedures were applied including: geometry 


assignment, static corrections, pre-stack multiple attenuation, regularization, NMO correction and 


CDP ensemble stacking using velocities from the Interactive Velocity Analysis, post-stack 


deconvolution, FXY filtering, spatial filtering, migration using Post-Stack Kirchhoff Time Migration to 


recover true geometry of primary reflections, and Time Variant Bandpass Filtering (TVBPF). 


Assessment done on the seismic data shows that the 3D data (lines, 3D blocks and depth slices) are 


of very high quality, fit for purpose on imaging the geological features with great resolution and 


adequate penetration. 


The data processing was carried out using Radex Pro software (Deco Geophysical) and Kingdom Suite 


software (IHS) for quality control of the seismic data. 


This document is an Appendix to the Interpretative report (Preliminary Assessment of Potential 


Geohazards). Another Appendix documents the fold assessment in greater detail. 
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3D – Tree-dimensional; 
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TVBPF – Time variant bandpass filtering; 


TWT – Two-way-time; 
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UTM – Universal Transverse Mercator; 
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1. INTRODUCTION 


The 3D multichannel Ultra High Resolution Seismic (UHRS) data processing reported herein was 


performed within the scope of the Ten noorden van de Waddeneilanden Wind Farm Zone to provide 


useful information for geotechnical and morphodynamic site investigation, for the substation 


installation. The survey was carried out by MMT, on board of the M/V Franklin vessel. 


The purpose of the UHRS data processing presented here is to provide ultra-high resolution seismic 


data for the interpretation of the geological layers and other structural elements to a depth of 60 m or 


more below seabed, as well as for the identification of geo-hazards in order to provide information for 


the optimization and de-hazard the installation of Offshore Wind Farm infrastructures. 


The seismic data acquisition was performed by Geo Marine Survey Systems (GMSS) using an ultra-high 


resolution seismic system including: (a) 3x 200 tips Geo-Source Sparker LW firing at 600 Joules at 


225ms trigger interval (Flip/Flop), (b) powered by 3 Geo-Spark 2000XF power supply, (c) 6 Geo-Sense 


Ultra-Light Weight 24 channels streamer (12ch@1m +12 ch@2m), (d) 7multi-trace 24 channels 


Acquisition systems and (e) 15 DGPS antenna pairs (one per position for streamer front buoy, streamer 


tail buoy and source). Offshore data quality control was carried out by GeoSurveys (GS). Further 


information can be found in the operation report “TNW_20200311_MMT_3D OPERATIONS 


REPORT_VA_F”. 


Together with the 3D multichannel Ultra High Resolution Seismic data was acquired Multibeam Echo 


Sounder data that was used to QC the vertical datum of the Seismic data. More information regarding 


the Multibeam data can be found in the operation report “TNW_20200311_MMT_3D OPERATIONS 


REPORT_VA_F”. 


Seismic data processing in the office was carried out using Radex Pro software (Deco Geophysical) and 


Kingdom Suite software (IHS) for quality control of the seismic data. 
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2. SURVEY AREA 


The survey was carried out by MMT. The area is located around 60 Km offshore the North coast of the 


Netherlands (Figure 1). The average water depth in the survey area is around 35 meters. 


During the survey, a total of 163 seismic swaths were acquired (including re-runs and infill’s). Based on 


the offshore QC/QA analysis performed on the data, a total of 158 swaths were accepted for further 


processing. 


 


(a) 


 


(b) 


Figure 1 – Survey site overview, in b, the red polygon represents the processed 3D Volume 
(1500x4150meters), the black polygon represents the 2D survey area and the plotted grid represents a 
tunnel valley channel originated by an erosional event interpreted on the 2D datasets. UTM Projection 
zone 31 North in the ETRS 89 datum. 
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2.1. Purpose and objectives of the 3D survey 


The purpose of the 3D UHRS survey is to demonstrate the characteristics of the 3D UHRS data and 
provide a dataset where it is possible the: 


• Identification of static and potentially mobile bedforms such as megaripples and sand waves, 
including the lowest depth of potentially mobile sediments; 


• Identification of potential hazards to the development of offshore wind farm infrastructure at 
the site; 


• Identification of significant stratigraphic and lithological horizons that characterize the site; 


• Identification of subsurface structures that may represent changes in material properties 
relevant to the design, emplacement and operation of Offshore Wind Farm infrastructure. 


• Identification and assessment of point diffractions that may represent boulders of at least one 
meter. It is likely that no relevant features of this type were sampled inside the 3D area. For 
more info regarding interpretation, refer to the Preliminary Assessment of Potential 
Geohazards Report.  


GeoSurveys quality control and processing solutions were tailored to meet the necessary 


requirements. 


 


2.2. Infrastructure and personnel 


The offshore QC was done using 1 processing workstation with RadexPro from Deco Geophysical and 


1 workstation with SPW from Parallel Geo. 


In the office, the seismic data management, processing and reporting were executed using five 


workstations. The processing was done using the seismic processing software RadexPro (Deco 


Geophysical) and the QC of the processed SEGYs was performed using the software Kingdom Suite 


(IHS).  


The following team acquired and processed the seismic data on board of the vessel M/V Franklin: 


1. A. Pinto  Offshore Team Leader  GEOSURVEYS 


2. C. Nascimento  Geophysicist   GEOSURVEYS 


The following team executed the final seismic data processing and prepared the report: 


1. A. Pinto  Processing Reviewer  GEOSURVEYS 


2. E.Katata  Principal Processor  GEOSURVEYS 


3. A.Francisco  Junior Geophysicist  GEOSURVEYS 


4. E.Seabra  Junior Geophysicist  GEOSURVEYS 
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3. DATA ACQUISITION 


The UHRS data acquisition was carried out on board of the M/V Franklin between Wednesday 23rd of 


October and Friday 8th of November, 2019. The multi-channel seismic spread consisted of:  


(a) 3 Geo-Source 200 tips LW sparkers towed at 30 cm deep firing at 600 Joules with 225ms 


trigger interval; 


(b) 3 Geo-Spark 2000XF power supplies; 


(c) 6 Geo-Sense Ultra-Light Weight 24 channels streamer towed in a slant configuration with 


variable group interval: 1m between channel 1 and 12 and 2m between channels 13 and 24; 


(d) 7 multi-trace 24 channels systems, connected to the streamers (24 channels section) and 


to the reference hydrophones; 


(e) 15 DGPS antenna pairs for the positioning of front and tail buoys of the streamer and the 


source. 


The streamers were balanced for a slanted configuration with the head 30 cm below surface and the 


tail at approximately 1 m. The Streamer’s slant configuration allows wider signal frequency recovery 


and better ghost removal, as the deeper receivers with increasing offset will result in an incoherent 


stack of the receiver surface ghost. Tests were carried during the sea trials to assess the quality of the 


streamer balancing. The balancing was achieved using lead strips taped along the streamer. 


The following picture describes the adopted 3D acquisition geometry (Figure 2): 
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(a) 


 


(b) 


Figure 2 – Vessel Layout and offset diagram to the seismic spread for survey area in (a) cross section and (b) plan view (not to scale). 







3D UHRS TNW Geophysical Survey (2019) – APPENDIX 1 Page 6 


 


 


3.1. Acquisition Parameters 


Each streamer deployed in this survey have a total of 24 channels; the first 12 channels spaced 1 m 


apart and the last 12 channels spaced 2 m apart, making for a total streamer active length of 36 m. The 


shooting interval was performed in time – every 225ms. The general acquisition parameters are 


summarized in Table 1. 


Table 1 - Acquisition parameters. 
Sources 3x Geo-Source 200 tips LW 
Sources Towing Depth  @ 0.3m  
SP Interval 225 ms 
Operating Power @ 600 J  
Power Supply 3 X Geo-Spark 2000FX 
Source Deck Lead 40 m  
Multichannel Streamer 6 x Geo-Sense Ultra-Light Weight 24 channels 
Streamer Depth ≈ 0.3 – 1 m 
Group Interval Variable (Ch1-Ch12 @ 1 m; Ch13-Ch24 @ 2 m) 
Active Length 36 m 
  
Recorder 7x Multitrace24 – Geomarine Survey systems  
Sample Rate 0.1 ms 
Record Length 200 ms 
Format SEG-Y 


3.2. Line Identification 


The seismic swaths acquired where named in the following way: TNW_<Volume ID>_<SLINE>_<rerun 


and or infill suffix>. Volume ID - unique identifier for a volume, SLINE-Centre Inline number of the 


planned swath. Rerun suffix: Character and number set identifying a rerun and the rerun iteration in 


the format r#  


Infill suffix: Character and number identifying the Infill and infill iteration in the format i#.  


Examples:  


TNW_3D _250 – virgin run of inline 250 of the 3D volume; 


TNW _3D _145_r1 – 1st Rerun of inline 145 of the 3D volume; 


TNW _3D _146_i2 – 2nd Infill of inline 146 of the 3D volume.; 


3.3. Navigation and Positioning 


The navigation and positioning were carried out with a DGPS as a primary positioning system in 15 


specific points of the spread: the sources, the streamers leading buoys, and the streamers tail buoys. 


Time trigger was supplied to the seismic spread using the Survey DGPS positioning system. This 


arrangement allows to control the positioning of the entire seismic spread. All UHRS data is in UTM 


zone 31 North projected coordinates in the ETRS89 datum. 
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3.4. Multibeam Echo Sounder and Vertical Datum 


MBES was acquired for the entire survey area with the purpose to be used as a QC tool for the seismic 
data vertical positioning. It was generated a grid with a binning of 0.5m by 0.5m. 


The acquisition settings are presented in Table 2. 


Table 2 – MBES acquisition settings. 


SURVEY 
SPEED (knots) 


FREQUENCY 
(kHz)  


BEAM 
SPACING 


DETECTION 
MODE 


COVERAGE 
(m)  


PING RATE 
(Hz) COMMENT 


3.5-4.5 400 HD EQDST NORMAL 75/40 ~10  


 


Global navigation satellite system (GNSS) elevation was used to correct the bathymetry data to Lowest 


Astronomical Tide (LAT), the defined vertical reference level (Figure 3). The GNSS tide was obtained by 


post-processing GNSS data collected by an Applanix PosM/V 320 system. The GNSS data was post-


processed in the software POSPac MMS. Both the POS M/V and POSPac MMS are developed by 


Applanix. The output from POSPac is ellipsoidal heights with accuracies of 5 cm Root Mean Square 


(RMS), which are corrected for motion and referenced to the MBES reference point. By incorporating 


a model of the defined vertical datum into the process (Technical University of Denmark 2015 


(DTU15)), all heights use the same vertical reference which is valid at the location of the actual 


measurement independent of the size of the IA, instead of choosing a single mean value. Comparisons 


with the closest water level station was performed to ensure that the data was levelled correctly. 


This tidal reduction methodology encompassed all vertical movement of the vessel, including tidal 


effect and vessel movement due to waves and currents. The short variations in height were identified 


as heave and the long variations as tide. 


This methodology is very robust since it is not limited by the filter settings defined online, and provides 


very good results in complicated mixed wave and swell patterns. The vessel navigation is exported into 


a post-processed format, SBET (Smoothed Best Estimated Trajectory) that is then applied onto the 


MBES data. 


The methodology has proven to be very accurate as it accounts for any changes in height caused by 


changes in atmospheric pressure, storm surge, squat, loading or any other effect not accounted for in 


a tidal prediction. 
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Figure 3 - Overview of the relation between different vertical references. 
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4. DATA QUALITY CONTROL 


The offshore QC was performed to assess the data quality and seismic coverage in order to guarantee 


at least to minimum data quality necessary to produce the final expected results. When the data did 


not match the agreed specifications to achieve the expected results it was flagged and rejected. 


 


4.1.  Verification of the converted SEGY files 


After acquiring a seismic swath, the multitrace files were converted into SEGY format. The quality 


control consisted in verify if the: 


1. Conversion was done properly, without corrupting the file; 


2. Number of FFIDs was correct; 


3. There were any “bad shots”; 


4. Data was considered good for processing, marginal or not good for processing. 


All the data that was considered by the seismic processors not good for processing was rejected by the 


processing team. The rejected swaths were re-acquired. 


 


4.2. Signal & noise analysis 


The seismic data was inspected in shot and channel domain to assess noise types. The most significant 


types of noise recognized on the data were the following: 


• Burst noise due to streamer surfacing was observed in the lines acquired in choppier seas, 


mainly in the near channels. Noise attenuation was also done with adequate Bandpass filters; 


• Directional noise – related with passing vessels. F-K filters were applied; 


• Streamer tugging (front and tail tugging) –also removed, presenting better S/N ratio. 


 


4.3. Source spectrum 


In order to assess the correct behaviour of the 3 Source a spectral display for all of the sources was 


carried out in all the acquired lines. 
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Figure 4 – Sources spectral of several shots for each source. 


4.4. Signature verification and deconvolution 


The spectral response of the data was analysed using a reference wavelet derived from the direct 


arrival measured in the beginning of the survey, to assess the recorded signal stability. During the 


acquisition the energy used was 600 J.  


 


4.5. CDP Binning 


A CDP binning grid was created for each volume in order to assign Inline and Crossline values to the 


volumes. A 2m bin was used on the offshore QC processing to assess the coverage on the entire survey 


area. A 0.5m bin was recalculated in the office for each volume. 


 


4.6. Coverage Assessment 


After seismic data QC/QA, geometry assignment (CDP binning of 2 m x 2 m) and bad shots removal we 


were able to calculate the seismic volume coverage, in order to check if there were data gaps on the 


volume.  


Prior to the beginning of the survey it was defined as a hole, that needed infilling, the following: 


• All the sections of a single stripe with 4 or more consecutive bins with less than 12 fold. 


• If two or more adjacent bins in the crossline direction (perpendicular to the acquisition 
direction) had less than 12 fold. 


The aforementioned criteria were defined taking into account a conservative approach that provides 


enough data resolution to be able to map point diffractors larger than 0.5m in the upper 30m below 


seabed and larger than 1m until 60m below seabed. 
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Figure 5 and Figure 6  display the final onboard coverage map. As can been seen, the final offshore 


coverage map presents some areas where the coverage does not comply with the predefined criteria 


of full fold coverage. There were several reasons why the final coverage map did not comply with full 


fold criteria: 


• Site conditions (wind and tide combination) lead to a different behaviour of the spread on the 


two different acquisition directions Figure 7 .The spread behaviour was addressed on every 


line turn, however on the W-E direction the spread geometry generated a gap in the middle 


swath. The line spacing was changed in order for the next swath to cover the gap created by 


the previous swath. However, this was only possible when the off-track deviation was less than 


plus or minus 4m;  


• Line keeping also had impact on the coverage. In some specific conditions (Tide and wind 


combination) was particularly difficult for the vessel to keep the line which lead to the creation 


of some gaps; 


• Bad weather also had a big impact on the decision of not having full fold coverage. Due to the 


small survey area, weather downtime had a very big impact on the survey length.  At the point 


in time when the decision was made to stop the survey a long window of bad weather was 


approaching; 


• The project purpose also weighed on the decision of leaving the coverage incomplete. One of 


the objectives of the project is also to assess the limits of the data/equipment. Therefore, the 


obtained coverage would allow to analyse the impact that different kinds of gaps would have 


in the data. 


The final decision to accept the out of spec fold was made by GeoSurveys after consulting the offshore 


client representative as well as MMT’s onshore personnel and onshore personnel associated to the 


client. 
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Figure 5 – 2m Bin fold map. In blue are presented bins with 12 or higher fold and in other colors are bins with less than 12 fold. 
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Figure 6 –2m Bin fold map for a small portion of the survey area (portion of the previous figure, inset in the back). Orange represents bins with less than 


6 fold, green are bins between 6 and 11 fold and blue are bins with 12 or higher fold. 
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(a) 


 


 


(b) 
Figure 7 - Coverage assessment display with 2m bin size grid and spread behaviour: a) W-E direction 
and b) E-W direction. 


Nonetheless there was a minimum coverage criteria that GeoSurveys signed off that was required in 


order maintain the data quality, not to have adjacent stripes of bins (perpendicular to the acquisition 


direction) with no data. Taking into account this criteria, we believe that the seismic image would not 


be affected however we cannot assure confidence in point diffractions mapping in the areas that 


represent a gap according to the criteria defined before the survey. All the other features described in 


the geohazard assessment document can be confidently mapped with the present fold. 


In Figure 8, Figure 9 and Figure 10 is presented the lower imaging quality example due to low fold. As 


it can be seen after migration the seismic imaging improves a lot.  
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(a) 


 


 


(b) 
 


Figure 8 - Dataset area where low fold has more impact in the data in Inline domain, a) non migrated 


and b) migrated dataset. Vertical scale in depth (m). 
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(a) 


 


 


(b) 
 


Figure 9 - Dataset area where low fold has more impact in the data in XLine domain, a) non migrated 


and b) migrated dataset. Vertical scale in depth (m). 
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(a) 


 


 


(b) 


Figure 10 - Dataset area where low fold has more impact in the data in Depth slice at (44.5m), a) non 


migrated and b) migrated dataset. 


From the results obtained in this specific case, where we have a bin width stripe with no fold adjacent 


to a bin width stripe with fold lower than 6, we can assume that, if we have a stripe with two bins 


width with no fold, there will be an impact in the seismic data imaging. 


In Appendix – 2 are presented in detail all the areas with fold under 12. 
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5. SEISMIC DATA PROCESSING SEQUENCE 


Within the present chapter, a detailed description of all processing flow track steps will be addressed. 


The processing flow was specifically tailored for this project’s data in order to improve the resolution 


of the seismic section and overall signal quality. 


 


5.1. Processing Sequence 


The office processing flow was divided in two main processing flows: a processing flow in the Swath 


domain and a processing flow in the volume domain Figure 11. 


The main purpose of the Swath domain processing flow was to compute the static corrections. At this 


stage, the main processing steps were: geometry assignment, static corrections for the swell-related 


source and receiver groups motion. 


The aim of the volume domain processing flow was to create a time and a depth converted migrated 


seismic sections for interpretation. This flow procedures consist of static corrections in the CDP 


domain, pre-stack multiple attenuation, regularization, NMO correction and CDP ensemble stacking 


using velocities from the Interactive Velocity Analysis, post stack deconvolution, FXY filtering, spatial 


filtering, migration, using Post-Stack Kirchhoff Time Migration to recover true geometry of primary 


reflections, and Time Variant Bandpass Filtering (TVBPF). 


The relevant processing steps parameters are resumed in Table 3. 


 


Table 3 – Processing parameters. 


  Processing step Parameter Values 


Pre-Stack 


Geometry assignment CDP bin size 0.5m 


DC Removal Median N/A 


Signature deconvolution 


Type Custom Impulse Trace Transforms 


Operator length  0-20ms 


Impulse dataset sig 


Matching Fields sou_ind, dt 


Amplitude Spectra Divide (0.01 Amax) 


Phase spectra Subtract 


Window length 0-200ms 


F-K Filter 


Polygons Points (K:F:dx/dt) 


fk_near_tug (Mirror)  
(-0.1:0:0); (-0.151:201.76:-


1284.81); (-0.993:269.01:-265.24); 
(-1:0:0) 
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  Processing step Parameter Values 


fk_near 


(0.237:26.928:96.15); 
(0.133:188.5:1291.29); 


(0.977:1104:1115.93); (0.992:0:0); 
(0.407:0:0) 


fk_far 


(0.992:644.37:658.34); (0.992:0:0); 
(0.071:0:0); 


(0.252:375.88:1448.87); 
(0.481:577.25:1182.58) 


UHRS TRIM Statics  N/A 


Amplitude Correction Time raised to power 1.2 


Pre-Stack Demultiple (Wave Field 
Subtraction) Filter length 25 samples 


Tide Statics   N/A 


3D Regularization 


Time Window length 6 


Time Window taper 2 


Size of processing block in Y 
direction 30 


Size of processing block in X  
direction 30 


Taper length beetween blocks 
in Y direction 5 


Taper length beetween blocks 
in X direction 5 


Overlap in Y direction 1.8 


Overlap in X direction 1.8 


Stability factor 0.1 


Sparseness 1.5 


Sparseness stability 0.0001 


Number of iterations 3 


Min velocity for positive slopes 1486 m/s 


Minvelocity for negative slopes 1486 m/s 


Amplitude Correction   1.2 


Butterworth Low Frequency Filter  LC – dB/octave 200 Hz –16dB 


Normal Moveout Correction Mute Percent 300 


Ensemble Stack Alpha trimmed mode 35% 


Post-stack 


Post-stack deconvolution Operator length 0-20 ms 


Poststack Kirchhoff Migration Aperture (time : range) 50ms:30m, 100ms:60m 


Time-variant Bandpass Filter Time Window 25; 50 
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  Processing step Parameter Values 


Low-cut frequency 10; 10; 10 


Low-cut slope 1; 1; 1; 


High-cut frequency 3200; 2500; 1400; 


High-cut slope 4; 48; 25; 


Tapering Length 5.00ms 


Butterworth Frequency Filter  Zero-phase filter 


Time to Depth Conversion 


Destination range 190 m 


Destination sample 0.05 m 


Velocity 3D_RVO_RMS_VEL.dat 


Interpolation and smooth Time 
step 10 ms 


Half width 2 ms 


Interpolation and smooth 
Spatial step 10 m 


Half width 5 m 


Output 


Multiple attenuated stack Volume Name_MUL_TWT.sgy 


Migrated stack Volume Name_MIG_TWT.sgy 


Depth converted stack Volume Name_MIG_DPT.sgy and 
Volume  Name_MUL_DPT.sgy 
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Figure 11 - Processing workflow applied to the seismic data. In white processing steps, in blue 
datasets, in green txt files and in yellow deliverables. 
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5.2. Swath domain processing flow 


The raw seismic data records are mixed phase with normal polarity. Which means we have negative 


values (white section of the trace) when we have an increase in acoustic impedance with depth. 


The raw SEGY data acquired, had the following information on the headers: 


• FFID number (Byte location 9); 


• Channel number (Byte location 13); 


• Source positions (SOU_X - Byte location 73, SOU_Y - Byte location 77); 


• Receiver positions (REC_X - Byte location 81, REC_Y - Byte location 85). 


The source and receiver positions were obtained by direct synchronization of all positioning data 


obtained from the source, front and tail buoys DGPS antennas and was recorded during the acquisition 


to the seismic trace header of the raw data. The data positioning was also recorded in log files 


(ASCII files). 


• DGPS buoy antennas (source, front and tail streamer) – two files per buoy (each buoy has two 


antennas) makes a total of 30 navigation files per profile. These files (e.g. RAW_LOG-DGPS 


buoy 3042_0) are identified by the buoy serial number of the DGPS buoy (e.g 3042 – First 


streamer Front buoy in this case) and the antenna 0 or 1). The buoy serial number is identified 


in the Operator log; 


• P1/90 file (with all the source and receivers’ position for all the seismic profile). 


The geometry was assigned at the GeoSurveys office using a CDP binning procedure with a bin size of 


0.5 m. 


 


5.2.1. Pre-stack source signature deconvolution 


This signature (Figure 12) was modelled using an average seabed reflection of all channels and multiple 


sailed lines. An individual signature was calculated for each source to account for possible minor 


differences in the instrumentation (e.g. high voltage towing cable length, pressure of the source sled 


floats) and remove geological components from source signature that could affect the source wavelet. 


The pre-stack source signature deconvolution was used to collapse the outgoing primary source pulse. 


in order to: attenuate the source ghost, sharpen the pulse shape, and improve the resolution of the 


primary pulse. The data is transformed in zero phase with normal polarity. 


The signature deconvolution was performed by means of the “Custom Impulse Trace Transforms” 


module using the extracted source signature presented in Figure 12.  
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Figure 12 – Source signature for each of the sources and respective frequency spectrum. 


 


The deconvolution operation procedure was assessed for its effectiveness, as seabed signature arrivals 


become collapsed and a flatter frequency spectrum was achieved. In general, results show a 


compression of the basic wavelet and an overall increase of vertical resolution of the seismic profile, 


Figure 13. 
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(a) 


 


 


(b) 


Figure 13 - Channel gather showing several shots for channel 60 of swath TNW_3D_111 (a) before and 


(b) after source deconvolution. Vertical scale in TWT (ms). 


 


 


5.2.2. Noise Filtering 


After deconvolution F-K filtering was used for noise removal of streamer tugging, vessel noise and 


other low frequency noise amplified by the deconvolution. The F-K filter designed operators and 


parameters were considered to remove not only tugging but also vessel noise, allowing for a better 


S/N ratio at the end results (Figure 14). A Butterworth Filter was applied to the deconvolved dataset 


to eliminate artefacts created in the outer edges of the signal frequency band.  
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(a) 


 


 


(b) 


Figure 14 - Shot gather of swath TNW_3D_099 with shots for each source showing: (a) before and (b) 
after Deconvolution and signal filtering. Vertical scale in TWT (ms). 
 
 


5.2.3. UHRS TRIM statics 


The source and cable statics, here called trim statics, includes a trace by trace residual static correction 


procedure to compensate the vertical motions of the towed equipment. The MBES bathymetry was 


imported to the RadexPro software and used as a baseline reference for the static computations. This 
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procedure was developed in-house by GeoSurveys. It includes a comprehensive review of picks of all 


shots, doubling up as a geometry and signal QC procedure of the full data set. This statics correction 


also compensates for the streamer slant. 


Results from before and after the UHRS trim static corrections are depicted in Figure 15 a) and b), 
respectively. As it can be observed from b) the achieved detail is greater as the finer collapse of the 
overall seismic data is recognizable after the UHSR trim static corrections.  


 


 


(a) 


 


 


(b) 


Figure 15 - Inline 375 of swath TNW_3D_099 (a) before and (b) after UHRS TRIM static corrections. 
Vertical scale in TWT (ms). 
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5.3. Volume domain processing flow 


The aim of the volume domain processing flow was to create a time and a depth converted migrated 


seismic section for interpretation. These flow procedures consist of static corrections in the CDP 


domain, pre-stack multiple attenuation, regularization, NMO correction and CDP ensemble stacking 


using velocities from the Interactive Velocity Analysis, post stack deconvolution, spatial filtering, Post-


Stack Kirchhoff Time Migration, to recover true geometry of primary reflections, and Time Variant 


Bandpass Filtering (TVBPF). 


 


5.3.1. Super-Gather Creation and Velocity Analysis 


Super-gathers were generated every 600 inlines, comprising 3 inlines, and every 800 crosslines, 


comprising 3 crosslines. RMS velocity curves were generated through the interactive velocity analysis 


(IVA) for all blocks and were used for NMO, post stack migration and depth conversion procedures, 


Figure 16. 


  


a) b) 


 
Figure 16 - Interactive Velocity Analysis for CDP 8000600 for the volume. The grey line represents the 


interval velocities and the black line shows the RMS velocity in the CDP; a) without NMO and b) with 


NMO applied. 
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In Figure 17 is depicted the final RMS velocity model in the Inline and Crossline domain. 


 


 


(a) 


 


(b) 


Figure 17 – RMS velocity model generated from the IVA picks for a) Inline 915 and b) CrossLine 1320. 


5.3.2. Amplitude Recovery 


Spherical divergence was applied to the data to compensate for amplitudes loss due to spherical wave 


front spreading. The spherical divergence correction was applied prior to NMO. 


 


5.3.3. Pre-Stack multiple attenuation 


A surface related multiple attenuation technique named “Zero-Offset DeMultiple” was used within the 


pre-stack multiple attenuation procedure to model the seismic data multiple energy. Then a “Wave 


Field Subtraction” procedure was implemented to remove the multiple energy in order to improve 


geology imaging at multiple depths (Figure 18). We used the SVP mean value to simulate the zero 


offset. 
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These specific procedures are based on the adaptive subtraction of a model of multiples, which are 


obtained from the data itself by shifting each trace to the arrival time of the seabed. 


 


 


a 


 


b 


Figure 18 - Channel gather from the streamer one: a) before and b) after multiple attenuation 
(vertical scale in TWT ms). 
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5.3.4. NMO correction 


The RMS velocities from IVA were used to apply the NMO corrections to the CDP gathers. 


 


  


a) b) 


Figure 19 – Example of shot gathers from FFID 1552100 to 1552200: a) before and b) after NMO 


corrections (vertical scale in TWT ms). 


 


5.3.5. LAT Reduction 


All the swaths were corrected to LAT (lowest astronomical tide). We used processed tides generated 


by MMT to correct the seismic data on a trace by trace basis. In section 6 is described the Quality 


Control tool that allows to assess the vertical positioning of the seismic data. 


 


5.3.6. 3D Regularization 


The purpose of 3D regularization is to make a uniform distribution of offsets by interpolating offset bin 


volumes (Figure 20 and Figure 21). The process uses F-Kx-Ky reconstruction to perform the 


regularization. This reconstruction is accurate for dipping events. The procedure works by overlapping 


spatial/temporal blocks then for each block it searches for a Fourier coefficient on a regular grid that 


will match the irregularly spaced input data through backward Fourier transform. The coefficients are 


then transferred back into X-Y-T domain through regular Fourier Transform. 
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In this stage, the data is trimmed to a full fold of 24, without any changes in frequency content. In 


Figure 20 it is possible to verify the increment of the data density from the dataset with empty spaces 


(a) to a fully populated dataset in (b) as result of the regularization.  


 
a) 


 
b) 


Figure 20 – Crossplot for CDP coverage a) before and b) after regularization. Scale coordinates in meters 


for CDP X and CDP Y. 
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(a) 


 


(b) 


Figure 21 - Inline 1300 of volume a) before and b) after regularization. 


After regularization is possible to verify the significant improvement of the lateral continuity and 


consequently the horizontal resolution increment, Figure 21. The observed enhanced low frequency is 


related to the uniform distribution of offsets by interpolating offset bin volumes; as result of the 


regularization. 


 


5.3.7. Ensemble Stack 


The CDP gathers were stacked using an alpha trimmed filter. The alpha trimming was used as a mean 


to attenuate occasional bursts/spikes as well stacking of the receiver ghost. 
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5.3.8. Post-Stack Signature generation and deconvolution 


A post-stack signature was extracted from the seabed primary reflection (Figure 22). 


 
Figure 22- Post-Stack signature used for post stack deconvolution.  


After the post-stack deconvolution, a sharper and high-resolution imaging (due the broader frequency 


band) is accomplished (Figure 23 a and b). After this process the nature of the seismic trace stays the 


same, zero phase with normal polarity. 


As expected, the frequency content in the higher frequencies decreases with the increase of the depth, 


however we still have energy in the range of the 1000-2000 Hz in the deeper parts of the seismic data.  


 
(a) 


 
(b) 


Figure 23 - Inline 375 of volume (a) before and (b) after post-stack deconvolution. Vertical scale in TWT 


(ms). 
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5.3.9. Interpolation 


In order to run the F-X-Y Deconvolution process there is the need to have a regular grid of data, 


therefore all the bins on the grid need to have a trace even if it is a trace with zero amplitude. After 


the pre-stack regularization there is still a small possibility that some of the bins on the borders of the 


block are empty. The Interpolation step was applied just to populate those bins with zero amplitude 


traces so the F-X-Y Deconvolution process could be executed. The interpolated traces are removed 


after the F-X-Y Deconvolution procedure in order for them not to have any impact in the final data. 


 


5.3.10. F-X-Y Deconvolution 


This process was applied in order to suppress noise in a three-dimensional domain. The process uses 


a complex Wiener predictive filter, see Table 4, that is calculated for spatial series obtained at each 


frequency through a Fourier transform. Each predictive filter is applied spatially taking into account a 


predetermined grid in X Y and TWT. The predictive filter in the F-X-Y domain is applied to enhance the 


coherent events, removing some of the background noise (Figure 24). Basically, the F-X-Y 


deconvolution is a simple process that predicts linear events by making predictions in the frequency-


space domain. 


 


Table 4 -F-X-Y deconvolution processing parameters 


  Processing step Parameter Values 


Post-Stack F-X-Y Deconvolution 


Filter type Single-pass 


Algorithm Adaptive 


Iline Size 3 


Xline size 3 


Iline window 7 


Iline window overlap 3 


Time window 7 


Time window overlap 1 
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Figure 24 - Inline 1000 of volume (a) before and (b) after F-X-Y deconvolution. Vertical scale in TWT. 


(ms).  


 


(a) 


 


 


(b) 
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5.3.11. Spatial Filtering 


In the time slice domain F-K filters were used in order to enhance the signal coherency within the 


seismic volume (Figure 25) and attenuate the noise generated by small amplitude changes between 


two different swaths. 


 


 


(a) 


 


 


(b) 


Figure 25 - Time slice display at 57 ms of a of volume section a) before and b) after applying the F-K 


filters in time slice domain. Scale in meters (on the right side scale for IL and lower scale times 10 for 


XL). 
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5.3.12. 3D Post Stack Kirchhoff Migration 


Using the previous calculated IVA RMS, a 3D Kirchhoff migration procedure was used to construct the 


geometry of primary reflections (Figure 26). Tests were carried out, namely aperture range and 


smoothing, in order to obtain the best seismic results. 


 


 


(a) 


 


 


(b) 


Figure 26 - Inline 1500 of volume (a) before and (b) after post-stack Kirchhoff time Migration. Vertical 


scale in TWT (ms). 
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5.3.13. TVBPF filtering 


In order to improve S/N ratio a Time Variant bandpass filter (TVBPF) was applied to the data (Figure 


27). Overall, the TVBPF (butterworth bandpass) was used to filter out the high frequency content with 


depth. 


 


(a) 


 


 


(b) 


Figure 27 - Inline 1500 of volume (a) before and (b) after Time Variant Bandpass Filter. Vertical scale in 


TWT (ms). 
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5.3.14. Depth conversion 


The 3D seismic volumes (time) were converted to depth using the 3D IVA RMS velocity models. 


From the complex 3D velocity field there is a nonlinear relationship between time and space, i.e. a 


sample in time at shallow depths represents a much smaller distance than a sample in time at greater 


depth. To preserve the maximum resolution, the sample interval of the DPT datasets was set to 5 cm. 


Hence, the seismic data in depth has a greater number of samples than the ones in time domain (MUL 


and MIG). 


 


6. PROCESSING QUALITY CONTROL 


Quality control procedures were applied throughout the processing scheme, as detailed in the present 


report and data control was registered along specifically designed logs. All processing steps were 


checked for the proper application of the seismic imaging enhancement. After all intermediate quality 


controls, the volumes were inspected by the GS geophysicists for acceptance. 


The acceptance procedure consisted on the assessment of quality of the final processed data by using 


the Kingdom software and to ensure that all the purposed goals where achieved (please see UHRS 3D 


Preliminary Assessment of Potential Geohazards).  


As mentioned in section 5.3.5 a specific vertical datum assessment was done. The assessment consists 


in the calculation of the difference between the processed MBES and the seabed pick of the seismic 


data. According to our QA and QC parameters the difference between both cannot be more than three 


samples (0.15m). In Figure 28 is depicted a base map for the entire survey area with the difference 


plotted as a horizon. It is possible to see that the maximum and minimum values are not above the 


accepted threshold. In  Table 5 is also depicted the mean and modal value of this difference. 


 


 
Figure 28 - Base map representing the difference between the MBEs and the Seabed pick. 
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Table 5 - Seismic vertical datum QC parameters 


 
Statistic Headers Meters 


Minimum -0.128 
Maximum 0.141 


Mean 0.0072 
Mode 0.0050 


Standard deviation 0.0179 


 


Several challenges were encountered during the processing stage of the 3D UHRS seismic dataset 


received, mainly related with: 


• Seismic amplitude balancing was corrected in order for all seismic blocks to have a similar 


imaging of the subsurface; 


• Specific tests were conducted in order to achieve the best demultiple results taking into 


account the particular aspects of this 3D UHRS dataset; 


• The quality of the velocity field was evaluated through the spot check of the NMO corrected 


gathers. The independent evaluation of the velocity field could not be done because no ground 


truthing data was available at the time of processing of the data; 


• Fine tuning of the post-stack migration in order not to erase real geological features, but also 


to remove undesired diffraction effects; 


• Seismic resolution improvement, both horizontal and vertical, was always a main concern in 


all processing steps. 
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7. DELIVERABLES 


Regarding the offline QC/QA products, the following digital deliverables were produced onboard and 


delivered to the Client: 


1. Offline QC Log (xlsx); 


2. Offshore QC plots; 


3. Coverage map (ArcGIS shape file). 


The following final deliverables were produced for the processed volume: 


1. Multiple attenuation stack in time (SEG-Y file) – 3D_RVO_MUL_TWT.sgy; 


2. Multiple attenuation stack in depth (SEG-Y file) – 3D_RVO_MUL_DPT.sgy; 


3. Migrated stack in time (SEG-Y file) – 3D_RVO_MIG_TWT.sgy; 


4. Migrated stack in depth (SEG-Y file) – 3D_RVO_MIG_DPT.sgy; 


5. RMS Velocity (SEG-Y file) – 3D_RVO_RMS_VEL.sgy; 


6. Interval Velocity (SEG-Y file) – 3D_RVO_INT_VEL.sgy; 


7. Interval velocity (ASCII file) - 3D_RVO_INT_VEL.dat; 


8. RMS Velocity (ASCII file) - 3D_RVO_RMS_VEL.dat; 


9. Swaths processing log (xlsx file) - 191125_3D_RVO_Swath_ProcLog.xlsx; 


10. Volume processing log (xlsx file) - 9012023D_RVO_SubVolumes_FULL_ProcessorLog.xlsx; 


11. Kingdom Project with: 


Migrated dataset in TWT; 


Migrated dataset in Depth with slices from 30m to 150m (every 10 m); 


Multiple attenuated dataset in Depth with slices from 30m to 150m (every 10 m). 


In table are described the location and format of processed seg-y main headers: 


 


Table 6 – Main SEG-Y headers of the processed SEG-Y. 


SEGY FORMAT: IBM Floating-Point 
HEADER Byte Format Multiplying Factor 


CDP 21 4I 1 


CDP_X 197 4R, IBM 100 


CDP_Y 201 4R, IBM 100 


ILINE_NO 189 4I 1 


XLINE_NO 193 4I 1 


 


The SEGY files were imported with 32 bits on a Kingdom Suite project, with a bin of 0.5 m for a final 


Quality Control. To import the volumes on the Kingdom Suite the bin corners information (Table 7) is 


needed. 
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Table 7 - Volumes bin corners to import on Kingdom Suite. Corners abbreviations: LL – Lower Left; LR – 


Lower Right; UL – Upper Left; UR – Upper Right. 


 


 


 


 


  


IL XL Easting Northing Corners 
1 1 675363.4066 5988794.682 LL 


1 8300 679510.9876 5988936.358 UL 


3000 8300 679562.1956 5987437.232 UR 


3000 1 675414.6146 5987295.557 LR 
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8. Conclusions 


Approximately 634 km of ultra-high resolution seismic reflection sail length data were processed to 


create the Multiple attenuated and Migrated volumes. The seismic data processing was focused on 


improving the seismic section resolution and overall signal quality. It had the following major results: 


1. Improved lateral continuity and resolution; 


2. Good recovery of signal at depth; 


3. Good multiple reflection attenuation; 


4. Relative amplitudes were successfully preserved for the vast majority of the seismic data. 


Although the acquired data did not present full fold, on a 2m by 2m bin grid, during the offshore QC 


stage, there was only a specific case were there was a small degradation of the seismic image. 


Therefore, the quality of the seismic data falls within the expected outcomes. 


GeoSurveys tailored a specific processing flow for this data in order to obtain the presented results 


that allows for a precise geological setting characterization, good structural imaging and geohazards 


mapping. The results also allow for boulders mapping outside but only on the full fold areas presented 


in the offshore coverage map. In Appendix 2 are depicted in more detail the areas without the full fold. 
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SUMMARY 


 


 


 


The presented document consists of a image documentation of the survey areas that have a fold 


lower than 12. 
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1. LOW FOLD AREAS 


After all the offshore procedures, seismic data QC/QA, geometry assignment (CDP binning of 2 m x 2 


m) and bad shots removal, we were able to calculate the seismic volume coverage, in order to check 


if there were data gaps on the volume.  


The fold in the office was recalculated using a 0.5m by 0.5m bin grid. During the office processing 


stage, the fold was regularized allowing us to achieve full fold in every bin. However, in order to have 


full confidence in point diffractors assessment we need to achieve a fold of 12 traces in each bin on a 


2m x 2m bin grid. 


As described in Section 4.6 of Appendix 1 there was a need to assess specific areas of the survey block 


due to fold restrictions (the fold was lower than the predetermined 12 traces per bin). In this document 


is presented a detailed imaging of a depth slice of the survey area and respective low fold areas. In 


Figure 1 is displayed the entire survey area that is depicted more in detail in figure 2. 
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Figure 1 – Overview of survey area with the low fold areas in red over a depth slice. Area divided in 12 sections a) to l) that are depicted in greater detail in Figure 2. 
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a) b) 


  


c) d) 
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e) f) 


  


g) h) 
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i) j) 


  


k) l) 


Figure 2- Detailed depicting of low fold areas on top of a depth slice. In red are the low fold areas.  The labels of each image correspond to the labeling in Figure 1 
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Accompanying letter to the 3D Geophysical UHRS data and accompanying 


Report by MMT Sweden AB 


RVO has commissioned a 3D Ultra High Resolution Seismic (UHRS) survey over a 
subsection of the Ten noorden van der Waddeneilanden (TNW) survey area in order 
to investigate the potential for benefit of this kind of information to the ground 
model for an offshore wind development at the site.  
 
The 3D UHRS data section covers structure at a range of scale, from small scale 
features associated with the Holocene sand cover and shallow channels, to deeper 
structures at a range of scales associated with the sequence of glaciations that have 
influenced the site. The data have been acquired using instrumentation designed to 
return vertical resolution of 1 m or better, at a trace spacing of 1 m at the maximum 
required depth of interest of 60 m.  
 
The report gives more details on operation events and parameters for the survey 
performed, together with a Preliminary Assessment of Potential Geohazards that 
have been observed in the 3D UHRS data. At the moment of publishing this report 
no structured interpretation has been done on the data set yet. 
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RVO.nl encourages all users of this Pilot of the 3D UHRS Data to share their view of 
the acquired data and their experiences with the application of this data. For RVO it 
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• What kind of analysis and reporting product is required to support 3D UHRS data, 
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Updates will be published on the website https://offshorewind.rvo.nl/ at the 
relevant sitemap (Ten noorden van de Waddeneilanden (TNW)), General 
Information, submap Revision Log and Q & A). In the Revision Log is indicated which 
versions are the latest and what the changes are in relation to previous versions. 
The documents can be found at the relevant sites, indicated in the List of all reports 
and deliverables. 
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