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SUMMARY

Acting on behalf of Elf Exploration Angola (EEA), Fugro Global Environmental and Ocean Sciences
{Fugro GEOS) have undertaken a programme of current measurements in the GIRASSQL field,
Block 17, offshore Angola.

Data from Phase 1 (22-Sep-97 to 09-Dec-97) of the measurement programme are presented in the
main body of this report. The nominal position of the mooring was 7° 40.20°S, 011° 40.95'E, in a total
water depth of 1,385m.

A 300kHz Workhorse Acoustic Doppler Current Profiler (ADCP}, a 150kHz Broadband ADCP and
6 Recording Current Meters (RCMs) were deployed to collect current speed and direction data
, throughout the water column,

Current velocity data from all instruments are presented in this report at 10 selected depths. The data
from ADCP bins are shown with all the Aanderaa current meters, (3 ADCP bins and 1 Workhorse bin).

All current speeds are quoted in ms™ and current directions are towards which the current is flowing.

Temperature-salinity-depth profiles from a profiling CTD were taken after both deployments of the
mooring.

During measurement Phase 1 recorded current speeds were relatively low, typically between 0.1ms™
and 0.3ms”, with a maximum of 0.68ms™" at 15m and 27m below the surface. A strong pycnocline at
approximately 50m depth acts as a barrier for energy transfer, and flows above this depth were

. significantly greater than for the rest of the water column.

All instruments performed well. RCMs 2 and 3 did not record speed, the former due to fouling of the
rotor and the latter because of a mechanical fault in the rotor. RCM5 did not record conductivity
because of a leak in the conductivity sensor. All RCMs recorded direction data. The Workhorse and

ADCP recorded data throughout the deployment period.

EIf Exploration Angola C10328/1488/300198
Girassol Deep Water Gurrent Measurements, Sep-97 to Dec-97 - Phase 1 Final . Page i
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1. INTRODUCTION

1.1 Overview

On behalf of EIf Exploration Angola (EEA Contract Number DS 142), Fugro Glebal Environmental and
Ocean Sciences Limited (Fugro GEOS) are undertaking a long term programme of current measurements
in the GIRASSOL field, Block 17, offshore Angola (Figure 1). The nominal position of the mooring was
7° 40.20'S, 011° 40.95'E, in a total water depth of 1,385m. Data from Phase 1 (22-Sep-97 to 09-Dec-97)
of the measurement programme are presented in this report. This report describes details of the design,
mobilisation and deployment of the mooring and the data collected between the mobilisation and the first

service visit.

. A 300kHz Workhorse Acoustic Doppler Current Profiler (ADCP), a 150kHz Broadband ADCP and
6 Recording Current Meters (RCMs) were deployed to collect current speed and direction data throughout

the water column.

1.2 Study Objectives

The data will be used to help in riser design for the Girassol field production well, located approximately

2km east of the moering position. Start-up is planned to begin in October 2000.

1.3 Regional Context

The nominal position of the mooring was 7° 40.20'S, 011° 40.85°E, in a total water depth of 1,385m,
shown in Figure 1. The echo sounder of the boat was unable to determine the water depth; depths were

determined from the Geoteam-Wimpol site survey chart supplied by EEA. The mooring is located on the
. 1,385m slope contour.

Very few in sifu current measurements have been undertaken offshore Angola. Exxon Production
undertook current measurements in Block 15 at 6° 03'S, 11° 10°E in 1,000m water depth in 1985. They
found that conditions were generally benign throughout the year, with a maximum recorded value of
0.75ms™ at 31m below MSL. Fugro GEOS will undertake a review of the available literature and satellite

data for the final report.

Eif Exploralion Angola C10328/1488/300198
Giraasol Deep Water Current Measurements, Sep 1997 to Dec 1997 - Phase 1 Final Page 1
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2, REPORT STRUCTURE

This report is presented in accordance with the specifications set out in the recommendations for
standard presentation and reporting of measured metocean data, included in EEP Contract
Number DS 142.

This report presents data from the deployment so far. Similar reports will be issued after each
subsequent service visit and a final report will be issued presenting all of the data collected, and

detailing monthly and seasonal analyses.

Sections 1 to 3 of this report give an introduction to the project and outline of the report structure, with
frames of reference and horizontal/vertical control details. Section 4 describes the methodology of
. instrument set-up and mooring deployment and recovery techniques. Details of quality control measures
are presenited in Section 5. The results are presented and discussed in Sections 6 and 7 respectively.
Tables and figures are included before and after the main body of text respectively, preceded by a list of

contents.
Specific technical details are presented in a series of appendices which conclude this report.

Appendix A describes the guality control procedures for processing ADCP data. Appendices B to E

contain details of the equipment and survey logs.

EIf Exploration Angola C10328/1488/300198
Girassol Deep Water Current Measurements, Sep 1997 to Dec 1997 - Phase 1 Final Page 2
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3. FRAMES OF REFERENCE

31 Units and Conventions

The following list outlines the units and conventions adopted in this study. Where possible, units have

been expressed in the S| convention.

+ Current speed and velocity are expressed in metres per second (ms™ or m/s).

+ Current direction is expressed in compass points (N, NNE, NE etc} or degrees relative to True North
{°True} and describes the direction towards which the current is flowing.

s Vertical positions of oceanographic instrumentation are given in metres above the sea bed or below
MSL.

. « Water temperature is the temperature at specific depths, measured in Celsius (°C).
« Salinity is presented in PSU.
* Qccurrence and exceedence statistics are expressed in actual numbers of occurrences and as

percentages.

32 Corrections and Datums

« All times are quoted relative to Greenwich Mean Time (GMT); local time is GMT +1.
+ Magnetic declination carrection applied: 7.2° W, IGRF 1997.

+ Positions are given as latitude and longitude, W(GS-84 spheroid and datum.

EIf Exploration Angola C10328/14B8/300198
Girassol Deep Water Current Measurements, Sep 1997 ta Dec 1997 - Phase 1 Final Page 3
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3.3 Parameter Descriptions

The following table provides summary descriptions of all parameters measured during the survey

programme.
PARAMETER UNITS DESCRIFTION COMMENTS
u(z) mg™ Current Velocity 20-minute vector-average current velocity in defined
4m or 8m layer of water column or at instrument depth
s ms™ Scalar Current Speed | Scalar speed associated with vector-average velocity
2] deg Current Direction Direction {fo) associated with vector-average velocity
up ms™! Principal Qurrent Velocity component resolved onto slope axis 150°
Velocity (+ve)
Uy ms! Transverse Current Velocity component resolved perpendicular to slope
Velocity axis 240° (+ve)
. E dB Echo Amplitude Ensemble average echo strength (in given bin)
PGP % Percentage Good Percentage of echo returns in a data ensemble of
Pings acceptable signal strength {in given bin)
t °C Water Temperature Temperature measured at depth of ADCP
p ° ADCP Pitch Tilt of ADCP around axis Beam 1-2
r ° ADCP Roll Tilt of ADCP around axis Bsam 3-4
hd ° ADCP Heading Direction of horizontal component of Beam 3

3.4 Abbreviations and Acronyms

Abbreviations used in this report are defined below:;

. ADCP Acoustic Doppler Current Profiler,

. Fugro GEOS Fugro Global Environmental and Ocean Sciences Lid.
. . EEA Elf Exploration Angola.

. EEP Elf Exploration Production.

. GMT Greenwich Mean Time.

. MSL Mean Sea Level.

. PSU Practical Salinity Unit.

. CTD Conductivity Temperature Depth Meter.

. DsU Data Storage Unit.

. GPS Global Positioning System.

. WGS-84 World Geodetic System - 1984,

L IGRF International Geomagnetic Reference Field.
@
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4. METHODOLOGY

4.1 Instrumentation and Sampling

Two Acoustic Doppler Current Profilers (ADCP) and six Aanderaa Recording Current Meters (RCM-7/8)
were deployed on a deep water mooring on 22 September 1997. The configuration of the mooring is
shown in Figure 2. The mooring was designed to enable the collection of long term current speed and

direction data throughout the water column.

The upward looking RDI 300kHz Workhorse ADCP was configured to measure current speed and
direction at 20 minute intervals in 4m bins from a depth of 45m below mean sea level (MSL) to the
surface. The near-surface deployment of the ADCPs improved the resolution of measurement in the
. upper 200m of the water column. The upward looking RDI 150kHz Broadband ADCP was deployed at
205m below MSL to measure current speed and direction at 8m intervals between this level and the
workhorse, RCMs were mounted at 385m, 585m, 785m, 985m, 1,185m, and 1,370m below MSL. All

RCMs were configured to sample at 20 minute intervals.

Each twenty minute measurement or 'ensemble’ was calculated as an average of 2 number of separate
readings or acoustic 'pings’ made within the twenty minute interval. The Workhorse ensembles and the
ADCP ensembles consisted of 45 and 25 pings respectively, giving a short term velocity error of

0.004ms™ in both cases. The velocity error calculations are described in detail in Appendix A.

All of the instrumentation used during the measurement programme were configured to measure
temperature and the RCMs were also configured to measure conductivity. In addition to time series
data obtained from the moocred instruments, temperature-salinity-depth profiles from a profiling Seabird
. CTD were performed during the mooring deployment and service recovery. These data were recorded
at 0.5 second intervals and have been used to check RCM temperature and salinity sensors and to
provide detailed temperature and salinity profiles. The downcast results are illustrated in Figure 12.1
and 12.2. These profiles have been compared with spot measurements of temperature and salinity from

instruments on the mooring to confirm the accuracy of the instruments.

Elf Exploration Angola C10328/1488/3001B8
Girassal Deep Water Current Measurements, Sep 1997 to Dec 1897 - Phase 1 Final Page 5
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4.2 Equipment Performance

All instruments performed well. The Broadband ADCP was noisier than expected, and Fugro GEOS are
in close consultation with the manufacturers to rectify the problem before the next service visit. RCMs 2
and 3 did not record speed, the former due to fouling of the rotor and the latter because of a mechanical
fault in the rotor. RCMS5 did not record conductivity because of a leak in the conductivity sensor. Where

necessary, sensors and RCMs were returned to the UK for repair.

% DATA RECOVERY
INSTRUMENT DEPTH (BEFORE QUALITY CONTROL) CAUSE
{m below MSL} | SPEED | DIRECTION TEMP SALINITY

WORKHORSE 11 100 100 100 N/A N/A

ADCP &7 100 100 100 N/A N/A
. RCM1 385 100 100 100 100 N/A

RCM2 585 0 100 100 100 Rotor fouling
RCM3 785 0 100 100 100 Mechanical fault
RCM4 985 100 100 100 100 N/A
RCM5 1185 100 100 100 0 Sensor leak
RCM6 1370 100 100 100 100 N/A

4.3 Operations

Daily operations logsheets, describing survey activities, are presented in Appendix B together with a list of
personnel engaged in each phase of the work., The principal activities relating to this project are
summarised in the following table. Detailed daily survey report sheets are presented in Appendix D to

cover the on-site components of the work.

. DATE

05-Dec-97 Personnel depart Swindon C L Primrose
W J A Humphries

ACTIVITY PERSONNEL

09-Dec-97 Recovery of mooring and data; servicing of instruments C L Primrose
W J A Humphries

10-Dec-97 Redeployment of mooring C L Primrose
W J A Humphries

12-Dec-97 Personng] depart Luanda C L Primrose
W J A Humphries

13-Dac-97 Personnel arrive Swindon C L Primrose
W J A Humphries

Jan-98 Interim Report - Phase 1 preparation C L Primroze

The mooring used was a single point mooring, with a sinker weight and single acoustic release and
subsurface buoyancy. Deployment of the mooring was by the anchor last method over the stern of the

. vessel,

Elf Exploration Angola C10328/1488/300198
Girassol Deep Water Current Measurements, Sep 1997 to Dec 1987 - Phase 1 Final Page &

I 01AB238-0900



GRO P

4.3.1 Mohbilisation

Two Fugre GEOS personnel were maobilised to Luanda on 18 September 1997. One day was spent
preparing the equipment at the ELF Base, and the vessel MV ‘OIL Tempest' was mobilised on
20 September 1997. The mooring was deployed on 22 September 1997. The vessel was demobilised
on 23 September 1997.

4.3.2 First Service Visit

Two Fugro GEOS personnel were mobilised from Swindon on 5 December 1997. Access to the ELF
Base was difficult during the two weekend days; this time was spent planning and discussing the service
visit. One day was spent at the ELF Base checking equipment and winding wires onto the winch. An
inventory of equipment was made to check what had been stolen during the break-in to the ELF Base in
. November 1997. One Workhorse and one ADCP battery had been damaged by rainwater entering the
container. The visible holes were sealed. The MV 'QiL Tempest’ was mobilised on 8 December 1997,
The current meter mooring was recovered on 9 December 1997, serviced, and then re-deployed on

10 December 1997. The vessel was demobilised in Luanda on 11 December 1997,

ElIf Exploration Angola C10328/1488/300198
Girassol Deep Water Current Measurements, Sep 1887 to Dec 1997 - Phase 1 Final Page 7
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5. DATA ANALYSIS AND QUALITY CONTROL

5.1 Calibration Procedures

All instrumentation was calibrated pricr to mobilisation, either by the manufacturer or at Fugro GEOS’

facilities in Swindon, UK, and pre-deployment calibration checks were carried out prior to deployment.

5.2 Quality Control

During the service visit between 5 and 13 December 1997, data were up-loaded from the recording
instrumentation and converted to engineering units. Initial validation checks were performed on the data
to ensure satisfactory performance before the instruments were re-deployed. Two copies of the data

were made, one for return to the UK for processing and analysis, and one to be retained by EEA in

. Luanda.

On return from site, data were transferred to the Fugro GEOS’ VAX 4000/200 computer for processing
and analysis. Initial validation checks were applied to the data to define erroneous values for editing

prior to further analysis. Consideration was given to:

» Timing of data points.
« Data points outside the physical limits of the sensors or the environment.

» Rates of change between data points.

Checks were made for timing errors by comparing switch-on and switch-off times with manual

observations.

Directional data were corrected for magnetic declination to give results expressed in Degrees True. The

local magnetic declination is 7.2°W.

Quality control procedures are detailed in Appendix A. Routine ADCP quality control was performed on
the data. Data from the uppermost 6% of the water column above the Workhorse were affected by
sidelobe reflection from the sea surface and were error flagged. Records with less than 25% good pings

were also flagged.

Time series of all data were plotted, and reviewed by an experienced oceanographer, to allow
identification and removal of all erroneous records. A number of anomalous increases and decreases in

current speed were identified and manuaily removed.

Elf Exploration Angola C10326/1488/300198
Girassol Deep Water Current Measuremants, Sep 1997 to Dec 1997 - Phase 1 Final Page &
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In agreement with EEP, ten depth levels were selected for further analysis: Workhorse ADCP Bin 8,
Broadbhand ADCP Bins 18, 10 and 1, and the six RCMs. To allow comparison with data collected in

future phases, it is intended to select the same depths in future reports for this meoring.

5.3  Statistical Analysis

After all erroneous records had been removed from the data set, analyses were performed using a
combination of in-house software routines. Statistical data consist of maxima and means of observed
current speed, joint frequency distributions of speed and direction, and percentage exceedence of

observed current speed. The presentation of the statistical results and all plots is described in Section 6.

EIf Exploration Angola C10328/1488/300198
Girassol Deep Water Curtent Measurements, Sep 1997 to Dec 1997 - Phase 1 Final Page 8
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6. PRESENTATION OF RESULTS

Quality controlled data are presented in all tables and figures in this report.

+ The measurement location in shown in Figure 1.

* The deployment configuration is shown in Figure 2.

6.1 Tabulations

Summary statistics of measurement and % data returns are given in Table 1. Statistical parameters
include the maximum current speed event and the associated direction along with the mean scalar

current speed and the % data return for each measurement bin.

6.1.1 Statistical Parameters of Current Speed and Direction

Joint frequency distributions of observed current speed and direction were calculated for current data
from ten selected depths. Results are shown in Tables 2.1 to 2.8. Percentage exceedences of

observed current speed, for the same period, are shown in Table 3.

6.1.2 Summary Statistics of Temperature and Salinity

Summary statistics of temperature and salinity are shown in Table 4.

6.2 Graphical Presentations
6.2.1 Current Speed and Direction

. All valid depths of speed data, recorded by the Workherse, ADCF and RCMs are presented as stacked
time series in Figures 3.1.1 to 3.4.4. All valid bins of direction data, recorded by the Workhorse, ADCP

and RCMs are presented as stacked time series in Figures 4.1.1t0 4.4 4.

Figures 5.1 to 5.4 present stacked, superimposed current speed {red) and direction (blue) time series

traces for ten selected depths.

6.2.2 Polar Scatter Diagrams of Observed Current Velocity

Folar plots of each selected depth, showing each cbserved current speed and direction data record as a

discrete point, are shown in Figures 6.1 to 6.8.

Elf Exploration Angola C10326/1488/300198
Giragsol Deep Water Current Measurements, Sep 1997 to Dec 1997 - Phase 1 Final Page 10
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6.2.3 Time Slice Plots of Along-Slope Velocity

Figures 7.1.1 to 7.2.2 present depth/time plots, colour flooded to show potarity and intensity of current
velocity component resolved onto along-slope axial direction (150° true). Green shading indicates a
positive (toward south-south-west) flow component and red indicates 2 negative (foward

north-north-east) flow component.

6.2.4 Current Profiles at Times of Maximum Observed Speed

Instantaneous profiles corresponding to the data record of maximum measured current velocity for each

selected depth are shown in Figures 8.1 to 8.10. Each plot shows current speed and direction profiles

together with an isometric 'stick’ representation of velocity profile. The current speed from RCM4 was

forced onto RCMs 2 and 3 which had not measured speed; the direction of currents measured by these
. RCMs were consistent.

6.2.5 Statistical Summary Current Speed Profiles

Figure 9 presents omni-directional current speed profile plots. The figure shows statistical profiles

corresponding to 50% and 10% exceedence, and maximum speed for each depth.

6.2.6 Temperature, Conductivity and Salinity Data

A time series plot of sea water temperature is presented in an overlaid plot in Figure 10. Salinity data

are presented in time series form in Figure 11. These plots present data from near-surface to near-bed.

Conductivity and temperature profiles performed following the initial deployment of the mooring and

. fallowing the first service visit are presented in Figures 12.1 and 12.2 respectively.

6.2.7 Events1to12

Figures 13.1.1 to 13.12.3 present a closer examination of 12 events. A time slice plot of along-slope
velocity for one event is followed by a series of hourly profiles of current speed and direction and
isometric vector profiles. This sequence of plots is repeated for each event. The current speed from
RCM4 was forced onto RCMs 2 and 3 which had not measured speed; the direction of currents

measured by these RCMs were consistent.

EIf Exploration Angola C10328/1488/300198
Girassol Deep Water Current Measuremants, Sep 1897 to Dec 1987 - Phase 1 Final Page 11
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7. DISCUSSION OF RESULTS

The following section presents results for the mooring by parameter type. No monthly or seasonal
analyses have been performed, as these will be incorporated into the Final Report once the year-long
data set has been collected.

7.1 Current Speed and Direction

Recorded current speeds are relatively low, typically of the order of 0.1ms™ to 0.3ms™. The maximum

observed current speed for this period of measurement was 0.68ms™, recorded at a depth of 15m below

MSL on 24-Nov-97 02:20GMT and at 27m below MSL on 28-Nov-87 05:00GMT. Current speed

decreased rapidly with depth in the top 100m, with much lower speeds below (Figure 9, Table 1). A
. small increase in speed in the order of 0.05ms™ was observed at 1,200m below MSL.

Current directions during the measurement period were approximately aligned in an across slope
orientation {150°). The observed current direction was predominantly towards the south-east in. the
upper 50m, and towards the south below this. Scatter in the current direction measurements was
greatest between approximately 100m and 500m beiow MSL (Figures 6.1 to 6.10). The currents flow
mainly towards the south-east below this (Figures 4.1.1 to 4.4.4).

Current directions in the mixed surface layer flowed mainly towards the east for the first part of the
deployment. Current directions moved towards the south-east half-way through the deployment,
maintaining this direction until the end of the deployment when currents began to flow towards the south-
west (Figures 4.1.1 to 4.1.4, Figures 7.2.1 to 7.2.4).

. The mean current speed was equal to 0.12ms™ averaged throughout the whole depth. Current speeds
in the upper 11m exceeded 0.43ms™ for 10%, and 0.54ms™ for 2%, of the deployment period.

The oceanography off the Angolan coast has not been extensively studied, but the literature indicates a
relatively strong southerly flowing coastal surface current (the Angola Current) which usually peters out
somewhere between 14 and 17 degrees south (depending on the season). During Atlantic Nino events
this current is enhanced and pushes even further south into the Benguela system off Namibia. Further
offshore, there may also be some south-easterly flow in association with a cyclonic gyre which is
thought to sit off the Angolan coast (centred at about 4°E}, (Reference 1). Low surface salinities may be

related to the outflow from the Congo river.

The results obtained during this measurement period therefore appear to agree with the available

literature. A more extensive review of the literature will be undertaken for the Final Report at the end of

. the year's collection of data.
EIf Exploration Angola C10328/1488/300188
Girassol Deep Water Currant Measurements, Sep 1997 to Dec 1997 - Phase 1 Finat Page 12
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7.2 Temperature, Conductivity, Salinity and Density

Sea water temperatures during the measurement period were relatively steady temporally and spatially
through depth for the majority of the deployment period (Figure 10). Maximum temperatures ranged
between 25.2°C near-surface and 4.3°C near-bed. Comresponding minimum temperatures were 16.5°C
and 3.9°C respectively (Table 4).

Variations in temperature were minimal near-bed. Temperature near-surface was steady until early
November when the surface waters began to warm; variations of the order of 4°C occurred between
17 November 1997 and the end of the deployment period (Figure 10). The temperatures in the upper
200m of the water column, measured by the Workhorse and ADCP, were approximately 14°C and 10°C
higher than those at depth beiween the period 22 September to 14 Novernber 1997. At the end of the

. deployment period, near-surface temperatures were approximately 20°C higher than those at depth
(Figure 10).

Salinities did not vary significantly through the deployment pericd (Figure 11). Salinity at 15m above the
bed was of the order of 35.5PSU compared with 34 5PSU mid-depth and 35PSU at 385m below MSL.
The salinities measured by the RCMs were adjusted slightly based on the results of the CTD

deployments. Salinties very close to the bed were not measured by the CTD.

Temperature and salinity profiles presented in Figures 12.1 and 12.2 show the profiles derived from
CTD casts post the initial deployment and subsequent to the redeployment of the ADCP following the
service visit. A strong pycnocline (density gradient} is present at approximately 50m depth in the
December cast. The pycnocline acts as a strong barrier to downward energy transfer, encouraging high
velocity shear in this region. Flows above this depth were significantly greater than for the rest of the
. water column. Above this pycnocline, salinities are lower and temperatures higher. A bottom water

mass with higher density compared with near-surface appears to be present.

7.3 Events 1 to 12

A number of different periods of the data were selected to examine in greater detail. Events were
chosen in particular if they had either consistent uniform profiles which are likely to induce vortex-
induced vibration or if they had strongly sheared profiles. For Figures 13.1.1 to 13.12.3 the current
speed from RCM4 was forced onto RCMs 2 and 3 which had not measured speed; the direction of

currents measured by these RCMs were consistent.

Event 1 {30-Sep-97)

There is a pronounced flow in the bottom 400m of the water column, mainly towards the south-east, of

. around 0.2ms™. Between 1,000m and 200m below MSL the flow is weak with a variable direction.
EIf Exploration Angola C10328/1488/300198
Girassol Deep Water Current Measurements, Sep 19987 ta Dec 1997 - Phase 1 Final Page 13
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There is strong shear at around 200m below MSL. There are stronger flows in the upper layer with a
progressive rotation of direction from the north-east to the south-east.

Event 2 (07-Oct-97)
There is uniform flow of around 0.2ms” towards the south-east beneath 400m below MSL which
persists through the day. There is shear at around 200m below MSL with stronger flows in the layer

above with a progressive rotation of direction from the north-east to the south-east.

Event 3 (09-Oct-97)
Uniform speeds below 200m below MSL, though direction is variable. Shear at 200m below M3L with

stronger speeds in upper layer towards the north.

Event 4 (18-Oct-97)
Small proncunced flow near-bed. Direction variable but mainly towards south-east near-bed and east at
400m below MSL. Shear at 200m below MSL.

Event 5 (24-Oc¢t-97)
Low speed constant with depth between 200m below MSL and bed, with negligible flow at 1,200m below
MSL. Direction variable. Shear at 200m below MSL with flows in the mixed surface layer reaching

around 0.4ms™".

Event 6 (15-Nov-9T7)

Pronounced flow in the bottom 400m of the water column, mainly towards the south-east, of around

0.2ms™'. Between 1,000m and 200m below MSL the flow is weak with a variable direction. There is
. strong shear at around 200m below MSL. There are stronger flows in the upper layer with a progressive

rotation of direction from the south-west to the south-east.

Event 7 (19-Nov-97)

Uniform speed from 200m to 1,200m below MSL with very low flows at bed. Direction variable but
consistently towards the south-east between 600 and 1,200m below MSL in the second half of the day.
Shear at 200m below MSL leading to strong flows of around 0.7ms™ at the surface. Direction rotates
clockwise from north at 200m below MSL to south near-surface.

Event 8 (21-Nov-97)
Direction fairly consistent with depth from 400m below MSL to near-bed in first half of day. Speeds very

low at these depths. Flows towards the east in the second half of the day appear to be associated with

. minimal speeds near-bed. Shear at 200m below MSL with strong flows near-surface.
EH Exploration Angola C10328/1488/300198
Girassol Deep Water Curmrant Measurements, Sep 1997 to Dec 1997 - Phase 1 Final Page 14
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Event 9 (25-Nov-97)
Pronounced flow in bottom 400m. Weak flows with variable direction between 1,000m and 200m below

MSL. Shear at 200m below MSL. Direction in mixed layer towards the south for much of the day.

Event 10 (27-Nov-97)

Pronounced flow in bottom 400m below MSL with low speeds between 1,200m and 200m below MSL.
Direction approximately south-east in this zone for much of the day. Strong shear at bottom of mixed
layer with strong flows at the surface.

Event 11 (03-Dec-97)
Negligible speeds with variable direction between 200m and 1,200m below MSL throughout the day.
. Shear at 200m below MSL leading to increased flows in the surface layer.

Event 12 (08-Dec-97)
Low speeds below 200m below MSL with increased speeds near-bed. Minimum at 200m below MSL.
Direction north-west in bottom 400m rotating anticlockwise to east at 200m below. Direction towards

south in the surface layer, speeds increasing to approximately 0.3ms™.

EN Exploration Angola C10328/14B8/300198
Girassal Deep Water Current Measurements, Sep 1997 to Dec 1997 - Phase 1 Final Page 15
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. INSTRUMENT DEPTH HEIGHT CURRENT SPEED (ms ") DATE OF %DATA
(serial number} | {m below MSL)| (m above bed) MAXIMUM | 10%4LE | SCALAR MEAN MAXIMUM RETURN
WHBIN 8 1" 1374 0.65 0.43 0.26 19-Nov-97 19:40 87
WHBIN 7 15 1370 .68 0.44 0.28 24-Nov-97 02:20 as
WHBING 19 1366 0.66 0.46 0.30 28-Noy-97 16:40 87
WH BiN & 23 1362 0.67 0.45 0.28 21-Nov-97 11:40 85
WH BIN 4 27 1358 0.68 0.41 0.26 28-Mov-97 05:00 as
WH BIN 3 3 1354 0.58 0.38 0.23 28-Nov-97 05:00 a6
WH BIN 2 35 1350 0.58 0.35 0.21 24-Nov-97 02:00 86
WH BIN 1 39 1346 0.49 0.32 0.18 24-Nov-97 02:00 85
ADCP BIN 18 57 1328 0.35 0.22 0.14 06-Dec-97 09:40 81
ADCP BIN 17 65 1320 0.1 0.20 0.12 07-Dec-97 19:40 81
ADCP BIN 16 73 1312 0.30 0.19 0.12 06-Dec-97 01:00 81
. ADCP BIN 15 81 1304 0.27 017 0.1 06-Dec-97 08:40 82
ADCP BIN 14 89 1296 0.24 0.16 0.10 06-Dec-97 10:20 81
ADCP BIN 13 97 1288 0.23 0.14 0.09 05-Oct-97 19:00 81
ADCP BIN 12 105 1280 0.22 0.14 0.09 03-Oct-97 21:40 81
ADGCP BIN 11 113 1272 0.22 0.14 0.08 29-Sep-97 10:00 81
ADCP BIN 10 121 1264 0.23 0.13 0.08 29-Sep-97 10:00 82
ADCP BIN 9 129 1256 0.23 0.13 0.08 29-Sep-97 10:00 81
ADCP BIN 8 137 1248 0.23 0.13 0.08 13-0ct-97 01:40 82
ADCF BIN 7 145 1240 0.21 0.13 0.08 02-Oct-97 16:20 81
ADCP BIN 6 153 1232 0.19 0.12 0.07 29-Sep-97 23:20 81
ADCP BIN 5 161 1224 0.20 0.12 0.07 18-0ct-97 19:20 80
ADCP BIN 4 169 1216 0.20 0.1 0.07 02-Oct-97 14:00 81
ADCP BIN 3 177 1208 0.20 0.11 0.07 08-Oct-97 05:40 80
. ADCP BIN 2 185 1200 0.19 0.1 0.07 13-0ct-97 19:00 81
ADCP BIN 1 193 1192 0.16 0.10 0.06 03-Oct-97 05:00 82
RCM1 (11398) 385 1000 0.17 0.09 0.05 28-Sep-97 20:20 100
RCM2 {12418) 585 800 N/A N/A N/A N/A 0
RCM3 (11400) 785 600 N/A N/A N/A N/A 0
RCM4 (12417) 985 400 0.19 0.1 0.06 06-Oct-97 02:20 100
RCMS5 (11260) 1185 200 0.25 0.16 0.07 14-Nov-97 22:00 100
RCME {11492) 1370 15 0.23 0.14 0.08 30-Sep-97 08:40 100
Instruments:
RDI 300KkHz Workhorse (Serial No. 0393) Location: Block 17 - GIRASSOL
RDI 150kHz Broadband ADCP (Serial No. 02308) Position: 7 40.20'S, 011 40.95'E
RCM7/8 11398/12418/11400/12417/11260/11492 Sampling Interval: 20 mins

Analysis period:
22-8ep-97 to 09-Dec-897

. TABLE 1.1  Current Speed Summary Statistics

C10328/1488/Tab1 xls Updated: 15/01/08
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10-MIN MEAN CURRENT SPEED (ms™)
CURRENT 0.00- | 005 | 040- | 0.15- | 020- | 025 | 030 | 035 | 040- | 045 | 050- | 055 | 060- | 0.5 TOTAL
DIRECTION <(.05 <010 = <0.15 <0.20 <0.25 <0.30 <0.35 <040 | <045 «0.50 <055 <060 ° <065 . <0.70 |OCCURRENCES
000-<022.5 n [ S ). 20 11 20 3 1
9% 0.1 0.7 0.6 0.5 0.2 0.4 0.1 2.6
022.5-<045 n 9 M 53 42 35 14 5 2z 1 ' 196
9 0.2 06 11 0.9 07 03 0.2 <0.05 <0.05 4.0
045-<067.5 n 15 A 66 45 63 66 56 35 15~ ] 3 2 a1
2% 0.3 0.8 1.4 0.9 1.3 1.4 1.2 0.7 0.3 01 0.1 <0.05 85
067.5-<090 n 10 5 1 67 86 87 80 76 80 47 34 27 11 1 617 |
o 0.2 1.1 1.4 1.8 1.4 1.2 1.6 1.7 1.0 07 0.6 02 <0.05 12.7
090-<112.5 n 13 38 50 68 43 68 50 40 15 1 3 2 401
by 0.3 0.8 1.0 1.4 0.9 1.4 1.0 0.8 0.3 0.2 0.1 <0.05 83
1125-<135 = n g8 | 30 33 50 67 B3 73 M 27 16 3 10 1 480
9% 0,2 0.6 0.8 1.0 14 1.7 1.5 0.8 0.5 0.3 0.6 0.2 0.2 9.9
| 135.<157.5 n 13 7 42 7 M o7 109 139 85 ' Z3 70 12 g 2 658
% 0.3 06 0.9 1.5 20 2.3 2.9 2.0 0.5 0.4 0.2 0.2 <0.05 13.6
157.5-<180 n 13 | 28 42 60 62 92 108 59 53 40 36 17 5 624
9% 0.3 0.6 0.9 1.2 1.3 1.9 22 1.4 1.1 0.8 07 0.4 0.1 12.9
180-<202.5 n 10 29 22 ‘38 36 76 00| 79 58 a4 18 13 1 1 525 |
9 0.2 0.6 0.5 0.8 07 1.6 21 1.6 1.2 08 . 04 0.3 <0.05 <0.05 10.8
| 202.5-<225 n 5 23 26 33 Co27 60 §9 43 7 15 B 1 310 7
% 0.1 05 0.5 07 06 1.2 1.4 09 0.3 0.2 <0.05 6.4
225-<247.5 n 8 F¥] 21 17 20 1] 33 18 4 2 17
5 0.2 0.5 0.4 0.4 04 . 06 07 04 | 01 <0.05 _ 38
247.5<270 n 15 13 16 5 7 | B : : - s
o 0.3 0.3 0.3 0.1 0.1 0.1 0.1 1.4
270-<292.5 n ) 16 8 1 34
9, 0.2 0.3 0.2 <0.05 07
292.5:<315 n 6 20 23 1 8 1 C ' 58
% 0.1 0.4 0.5 0.1 <0.05 1.2
315-<337.5 n 13 36 16 14 ’ ’ ’ 79
% 0.3 07 0.3 0.3 : 1.6
337.5-<360 "n 7 30 27 19 T 83
a 0.1 0.6 0.6 0.4 1.7
TOTAL n 159 489 546 581 536 681 720 501 253 179 131 64 20 1 4841
OCCURRENCES | % 33 97 | 113 12.0 11.1 14.1 14.9 10.3 5.2 37 2.7 1.3 0.4 <0.08 100.0
Ex CTEOELAEI;J e | % | 1000 | w7 70 757 | 637 | 827 @6 | 287 @ 134 8.2 45 e 04 0.0
Number of missing records: 755 Measurement depth: 11m
Records out of range: 0 (<Min}, 0 (~Max) Depth of water: 1385m
Sampling interval: 20 mins Position: 7 40.20'S, 011 40.95'E
Period of data: 22-SEP-97 13:00 to 09-DEGC-97 06:00 GMT {BLOCK 17 - GIRASSOL})

Instrument; ADCP (Serial No: 393)

TABLE 21 Joint Frequency Distribution of 10-min Mean Current Speed and Direction at Workharse Bin 8 {11m Below MSL)
C10328/1486/Tab2.1ds Updated Date: 15-Jan-988
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10-MIN MEAN CURRENT SPEED {ms™}
CURRENT 0.00- 0.05- 0.10- 0.15- 0.20- 0.25- 0.30- 0.35- 0.40- 0.45- 0.50-  0.55- _ 0.60- | 0.85- TOTAL
DIRECTION <005 <0.10 <015 <0.20 <0.25 <0.30 <0.35 <0.40 <0.45 <150 <0.55 <0.60 <0.65 <070 |OCCURRENGCES|
000-<022.5 n T8 38 114 73 a5 T , 345
o 0.4 1.9 25 1.7 1.0 0.1 7.6
022.5-<045 n z1 115 268 21z 1% 10 4 : : 576
85 0.5 25 59 47 1.0 02 0.1 14.8
045-<067.5 n 7 153 257 153 40 "7 ’ 887 |
o 0.8 3.4 56 4.2 0.9 02 15.1
T 067.5-<090 n 38 169 166 [1] 5 ] 440
g 0.8 37 36 1.3 0.1 <0.05 97
090-<112.5 ‘n 35 2y | 138 41 432
% 0.8 4.8 31 09 ' 9.5
112.5-<135 n 30 157 129 41 1 1 B o - 369
[ 07 34 2.8 0.9 02 <0.05 8.1
135-<157.5 n 28 77 141 118 104 &0 14 1 ) ) 543 |
o 0.6 1.7 3.1 26 2.3 1.3 0.3 <0.05 11.9
[ 157.5-<180 n 14 B1 105 137 205 93 1 ) o 626
9 03 1.3 2.3 30 4.5 20 02 13.7
180<202.5 n F] 19 36 50 57 27 4 ) ) 201
% 02 0.4 08 1.1 1.3 06 01 ' 4.4
202.5-<225 n 11 5 1 a I -2 I
o 0.2 01 | <005 0.1 ‘ ‘ 05
| 225-<247.5 n B 1 4 10
9 0.2 <0.05 <0.05 0.2
247.5-<270 n 8 [ ’ ' 14
% 02 0.1 ‘ 0.3
270<2825  n 3 g ’ 22
9 0.3 0.2 0.5
[ 292.5<315 n 22 9 . o Y]
9, 0.5 0.2 07
315-<337.5 n ] 18 14 8 - . : .
85 0.4 0.3 0.2 0.9
337.5-<360 n 8 35 % I 8 ‘ i h 95
04 08 0.7 02 0.1 _ 2.1
TOTAL n 325 1135 1396 943 517 203 33 1 ‘ 4553
OCCURRENCES % 7.1 24.9 307 20.7 11.4 4.5 0.7 <0.05 100.0
EXCL%E‘E';ICE % 100.0 929 67.9 37.3 16.6 52 07 0.0 ’ ’
Number of missing records: 1043 Measurement depth: 57m
Records out of range: 0 {<Min), 0 (>Max) Depth of water: 1385m
Sampling interval: 20 mins Paosition: 7 40.20°S, 011 40.95'E
Period of data: 22-SEP-97 13:00 to 09-DEC-97 D6:00 GMT {BLOCK 17 - GIRASSOL)

Instrument; ADCP (Serial No: 02308}

TABLE 2.2 Joint Frequency Distribution of 10-min Mean Current Speed and Direction at ADCP Bin 18 (57m Below MSL)
C10228/1488/Tab2.xs Lipdated Date: 15-Jan-98
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10-MIN MEAN CURRENT SPEED (ms™)
CURRENT 0.00- 0.05- 0.10- 0.15- 0.20-  0.25- 0.30- 0.35- 0.40- 0.45- 0.50- | 0.55- 0.60- 0.65- TOTAL
DIRECTION <005 | <0.10 <0.15 <0.20 <0.25 <0.30 <0.35 <0.40 <0.45 <0.50 <0.55 <0.60 <(.65 <070 |OCCURRENCES
000-<022.5 n | 53 21 w3 645
5 16 | &5 59 1.0 0.1 : ‘ 14.1
022.5-<045 n 7% | 291 274 8s 13 742
o 17 1 64 6.0 1.9 0.3 ' 16.2
| 045-<087.5 n 95 247 198 33 4 C 578
% 2.1 54 43 0.7 0.1 ‘ 12.6
067.5-<080 n 86 228 | 103 9 426 |
9% 18 5.0 23 02 _ 9.3
| 090-<112.5 n B0 132 25 3 C PTT
% 1.7 2.9 0.6 01 53
112.5-<135 n &1 158 36 i 76
% 1.8 35 08 . <0.05 : 60
| 135<157.5 n 93 a4 36 5 FET]
% 2.0 2.1 0.8 0.2 . 51
157.5-<180 n 86 134 36 20 e ’ 278
% 1.9 29 0.8 0.4 ; 6.0
180<202.5 n 75 124 80 4 ' ) - 263
: % 16 = 27 1.3 0.1 58
| 2025<225 n 46 775 22 133
g 1.0 1.6 0.5 3.1
225.<247 5 n a4 a3 Fl T 89
% 1.0 09 <0.05 ' 1.9
247.5-<270 n 41 F 1 ) 7
g 09 0.6 <0.05 1.6
7270<2925 ' n 37" 27 5 _ ' - 69
% 0.8 0.6 0.1 ' 15
292.5<315 n 45 32 5 1 ' i} 23
5 1.0 07 0.1 <0.05 1 1.8
315-<337.5 n it 60 30 3 ’ 134 |
% 09 1.3 07 0.1 2.9
3375<360 | n 82 131 99 8 i ' . T 701
o, 1.4 29 22 0.2 6.6
TOTAL n 1062 2058 1207 226 20 ' ‘ 4572
OCCURRENCES ~ % 23.2 450 26.4 4.9 0.4 100.0
TOTAL '
EXCEEDENCE % 100.0 76.8 31.8 5.4 0.4 | |
Number of missing records: 1024 Measurement depth: 121m
Records out of range: 0 (<Min), 0 (>Max) Depth of water: 1385m
Sampling interval: 20 mins Paosition: 7 40.20'S, 011 40.95'E
Period of data: 22-SEP-97 13:00 to 09-DEC-07 06:00 GMT (BLOCK 17 - GIRASSOL)

Instrument: ADCP {Serial No: 02308)

TABLE 2.3 Joint Frequency Distribution of 10-min Mean Current Speed and Direction at ADCP Bin 10 (121m Below MSL)
C10328/1488/Tab2.xls Updated Data: 15-Jan-88
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10-MIN MEAN CURRENT SPEED (ms"}
CURRENT 0.00- 0.05- 0.10- 0.15- 0.20- 0.25- 0.30- 0.35- 0.40- 045- | 050- | 0.55 0.60- ! 0.65- TOTAL
DIRECTION <005 . <010 <0.15 <(0.20 <0.25 <0.30 <035 ' <040 <0.45 <0.50 <0.55 <0.60 <0.65 <0.70 |OCCURRENCES
000-<022.5 n 88| ao7 T2 3 ; 315
[ 4.3 10.8 2.8 i 17.8
| 022.5-<045 n 154 394 28 o : ! &7
% 34 8.6 1.9 : 13.9
045<067.5 | n 140 233 53 3 ' ) az9 |
[ 3.1 51 1.2 o1 9.4
| 067.5-<090 n 121 142 2 ' = : T
% 26 31 0.5 6.2
090-<112.5 n 7 93 10 ' : 80 |
[ 1.7 20 0.2 38
| 112.5-<135 n 74 60 a B —35
% 1.6 1.3 0.1 <0.05 . 3.0
135-<157.5 n 84 38 ‘5 . : - A 157
% 1.8 0.8 0.1 | 2.8
157.5-<180 n 80 38 1 - . 19
o 1.7 0.8 <0.05 : . 26
| 180-<202.5 n 76 76 ' : 53
% 1.7 0.6 ', 22
202.5-<225 n 77 36 ) . : . 473
C% 1.7 0.8 25
225-<247 .5 n 52 32 : - 24
% 1.1 o7 1.8
247 .5-<270 n Fil " 5% [] . 26
% 1.5 1.3 o1 30
270-<292.5 n 94 M 4 1 T . 0
% 2.0 2.0 01 <Q.05 4.1
292.5-<315 n 99 108 10 ) 217
% 2.2 2.4 02 . 47
315-<337.5 n 140 175 36 3 ’ ; 354
% 3.1 3.8 0.8 0.1 : 7.7
| 337.5<360 n 163 385 ] 110 1 ' o ' 659
% 3.6 8.4 2.4 <0.05 14.4
TOTAL n 1700 2407 470 9 4586
QCCURRENCES % 37.1 52.5 102 0.2 100.0
TOTAL
EXCEEDENCE % 100.0 62.9 10.4 0.2
Number of missing records: 1010 Measuremnent depth: 193m
Records out of range: 0 {<Min}, 0 {(>Max) Depth of water: 1385m
Sampling interval: 20 mins Position: 7 40.20'S, 011 40.95'E
Period of data: 22-SEP-97 13:00 to 09-DEC-97 06:00 GMT {BLOCK 17 - GIRASSOL)

Instrument: ADCP (Serial No: 02308}

TABLE 2.4 Joint Frequency Distribution of 10-min Mean Current Speed and Direction at ADCP Bin 1 {193m Below MSL}
C10326/1488/Tab2.xls Updated Date: 15-Jan-58
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10-MIN MEAN CURRENT SPEED (ms™)
CURRENT 0.00- . 0.05- 0.10- 0.15- | 0.20- 0.25- 0.30- | 0,35 0.40- ' 0.45- 0.50- 0.55- ' 0.60- 0.65- TOTAL
DIRECTION <0.05 <0.10 <0.15 <0.20 <0.25 <0.30 <0.35 ;. <0.40 <0.45 <0.50 <0.55 <060 | <0.65 <070 |OCCURRENCES
000-<022.5 n 102 134 T ]
o 1.8 26 0.1 . : 4.5
022.5-<045 n 168 222 20 : : : pa
o 3.0 4.0 04 7.3
045-<067.5 n 243 181 21 o ) . 425
% 4.3 2.8 0.4 7.6
067.5-<090 n 257 | 164 15 1 : - : o
% 4.6 29 03 7.8
090-<112.5 n 315 156 1 - 473
o 56 28 <0.05 84
112.5-<135 n 439 170 13 ’ B _ 623
9% 7.8 30 03 11.1
135-<157.5 n 281 159 10 - 50—
o 5.0 28 02 ; ‘ 8.0
| 157.5-<180 n 156 113 = o 80
% 28 20 | : 4.8
180-<202.5 n 143 260 @ o4 ) h ) ' 467
% 26 46 . 1.1 : 8.3
202.5-<225 h 145 379 102 T - o
o 26 6.8 18 . 11.2
| 225-<247.5 n 147 214 &0 ] ) 353
25 26 38 1.1 <0.05 ! 7.6
| 2475<270 . n 82 132 24 : 538
% 1.5 2.4 0.4 4.3
270-<292.5 n 105 74 10 : 189
o 1.9 1.3 02 ! 34
2925315 | n 59 g - 68
5, 1.1 0.2 1.2
[ 315<3375 n 62 2 T ‘ 26
9% 1.1 0.4 i 1.5
337.5-<360 n X 77 3 R o e
% 1.4 1.4 0.1 28
TOTAL n 2785 2458 351 2 ‘ ! 5596
OCCURRENCES | % 49.8 439 6.3 <0.05 ' i 100.0
TOTAL i :
EXCEEDENCE % 100.0 502 6.3 0.0
Number of missing records: 0 Measurement depth: 385m
Records out of range: 0 (<Min}, 0 (>Max) Depth of water: 1385m
Sampling interval: 20 mins Pasition: 7 40.20'S, 011 40.95'E
Period of data: 22-SEP-97 13:00 to 09-DEC-97 06:00 GMT (BLOCK 17 - GIRASSOL. FIELD}

Instrument: RCM (Serial No:11398)

TABLE 2.5 Joint Frequency Distribution of 10-min Mean Current Speed and Direction at RCM1 (385m Below MSL)
C10328/14B88/Tah2.xI8 Updated Date: 15-Jan-98
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10-MIN MEAN CURRENT SPEED (ms™)
CURRENT 0.00- 0.05- 0.10- 0.15- 0.20- 0.25- | 0.30- 0.35- 0.40- 0.45- 0.50- | 0.55- 0.60- | 0.65 TOTAL
DIRECTION <0.05 <0.10 <015 <0.20 <0.25 <0,30 <0.35 <0.40 <0.45 <0.50 <0,55 <060 <0.65 <0.70 |OCCURRENCES
000-<022.5 n 7 11 L1 I
o, 1.4 0.2 1.6
022.5-<045 n 96 4 100
% 1.7 0.1 1.8
| 045-<067.5 n 1% 23 49
% 23 0.4 27
067.5-<090 n 185 27 "5 37
% 3.3 0.5 0.1 38
| 090-<112.5 n 153 722 55 16 46
% 27 4.0 1.0 03 8.0
112.5-<135 n 230 740 49 118 1235
9% 4.1 13.2 6.2 2.1 256
135-<157.5 n 280 ‘632 167 23 71z
%% 52 11.3 3.0 04 9.9
157.5-<180 n 325 441 30 796 ]
% 58 7.9 0.5 14.2
180-<202.5 n 194 97 291
|74 3.5 1.7 52
202.5-<225 n 89 FT) 132
9, 1.6 0.8 2.4
225.<247.5 n 74 19 a3
9% 1.3 0.3 1.7
247.5-<270 n 70 53 123
o 1.3 0.9 2.2
270-<292.5 n 114 55 169
% 20 1.0 30
292.5<315 n 143 55 1 199 = |
9 26 1.0 <0.05 36
315-<337.5 n 106 a1 ' 147
% 1.9 07 26
337.5<360 n [F] [ 98
o, 1.5 0.3 1.8
TOTAL n 2354 2480 607 155 5596
OCCURRENCES | % 42.1 44.3 10.8 28 100.0
EXCTEC:E-II-.‘.*AEI;JCE % | 1000 | s79 136 25 |

Number of missing records: 0
Records out of range: 0 (<Min), 0 (>Max)
Sampling interval: 20 mins

Period of data: 22-SEP-97 13:00 to 03-DEC-57 06:00 GMT

TABLE 2.6
103281488/ Tab2.xis

Joint Frequency Distribution of 10-min Mean Current Speed and Direction at RCM4 (985m Below MSL)

Measurement depth: 985m

Depth of water: 1385m
Position: 7 40.20'S, 011 40.95'E
(BLOCK 17 - GIRASSOL FIELD)
Instrument; RCM (Serial No: 12417)

Updated Date: 15-Jan-98
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10-MIN MEAN CURRENT SPEED (ms'1)
CURRENT 0.00- 0.05- ; 0.10- 0.15- 0.20- 0.25- 0.30- 0.35- 0.40- 0.45- 0.50- 0.55- 0.60- 0.65- TOTAL
DIRECTION <0.05 <0.10 <0.15 «<0.20 <028 . <030 <0.35 <0.40 <0.45 <0.50 <0.55 <0.60 <165 | <0.70 |OCCURRENCES
000-<022.5 n gFi 15 ! T
o 23 0.3 ; 26
022.5-<045 n 2387 5 . N o ' : 243
o 43 o1 : 4.3
045-<067.5 n 358 12 ) ) : ) 370
o 6.4 0.2 : 6.6
067.5-<090 n 439 56 = 8 R T ’ : 504
% 7.8 10 | 02 : ‘ 9.0
090-<112.5 n 426 167 61 11 i ; - 565
% 7.6 3.0 1.1 0.2 11.9
112.5-<135 n 338 514 588 T 5 1706
% 6.0 9.2 10.5 4.7 0.1 30.5
[ 135<157.5 n 154 | 254 295 220 142 F) i T067
4 2.8 4.5 53 3.9 25 <0.05 19.1
157.5-<180 n 56 28 T3 : R et
94 1.0 0.5 o1 1.6
BO5025 £ e . —f ] I . : _ 4
% 08 o.1 i ) 1.0
202.5-<225 n ar 1 : . : - o
P9 07 <0.05 i | 07
225.<2475 © n 44 " : ’ 44
% 08 : 0.8
| 247.5-<270 n 19 ' ; . 19
% 0.3 0.3
270-<292.5 n 17 T 17
% 0.3 0.3
292.5-<315 n 107 20 4 - . . T
% 1.9 04 0.1 23
| 315-<337.5 n 121 " 46 33 22 o ' ' 273
0% 22 0.8 0.6 04 . 4.0
| 337.5<380 | n 176 58 Ta2 s ' ! 285
2 31 10 . 08 0.2 5.1
TOTAL n 2708 1181 1031 527 147 2 5596
OCCURRENCES % 48.4 211 18.4 8.4 2.6 <0.05 100.0
TOTAL
EXCEEDENCE % 100.0 51.6 30.5 12.1 27 0.0
Number of missing records: 0 Measurement depth: $185m
Records out of range: 0 (<Min), 0 (~Max) Depth of water: 1385m
Sampling interval: 20 mins Position: 7 40.20°S, 011 40.95'E
Period of data: 22-SEP-97 13:00 1o 09-DEC-97 06:00 GMT (BLOCK 17 - GIRASSOL FIELD)

Instrument: RCM (Serial No: 11260)

TABLE 2.7 Joint Frequency Distribution of 10-min Mean Current Speed and Birection at RCM5 (1185m Below MSL)
C10328/1488/Tab2.xls Updated Date: 15-Jan-9B
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10-MIN MEAN CURRENT SPEED (ms™)
CURRENT 0.00- 0.05- 0.10- 0.15- 0.20- 0.25- 0.30- 0.35- 0.40- 0.45- 0.50- 0.55- 0.60- | 0.65- TOTAL
DIRECTION <0.05 <010 <015 <0.20 ; <0.25 <0.30 <0.35 <0.40 <0.45 <0.50 <0.55 <0.60 <0.65 <0.70 | OCCURRENCES)
000-<022.5 n 30 F B | I 145
o, 1.6 0.8 0.3 i 27
022.5-<045 “n 59 48 4 111
% 1.1 09 0.1 20
045-<067.5 n 108 48 i 156
9 1.9 0.9 | 28
067.5-<090 n 205 106 19 ! 330
% 3.7 1.9 03 50
090-<112.5 n 133 254 162 10 - 559 N
9, 2.4 45 29 0.2 10.0
112.5-<135 n 223 536 388 124 1271
9 4.0 9.6 6.9 22 22.7
[ 135-<157.5 n 108 375 429 107 26 1045
9 1.9 6.7 7.7 1.9 0.5 18.7
157.5-<180 n 97 218 132 40 1 488
% 1.7 3.9 2.4 07 <0.05 87
180-<202.5 “n 3 78 25 a 134
9 0.6 1.4 0.4 24
202.5-<225 n ™ 54 7 52
[ 0.6 1.0 0.1 1.6
225-<247.5 n 106 T 42 4 152
9 1.9 0.8 G.1 27
2475<270 | n T 4 7 140
o, 1.8 0.6 o1 25
270-<292.5 n 108 65 38 P
2 1.9 1.2 0.7 3.8
| 292 5.<315 n 82 129 159 31 15 366
o 1.5 2.3 1.9 0.6 0.3 6.5
315-<337.5 n 31 132 50 22 235 |
9 0.6 24 0.9 0.4 4.2
337.5<360 n 57 78 22 i57
-1 1.0 1.4 0.4 2.8
TOTAL n 1587 2239 1414 334 42 5596
OCCURRENCES | % 280 40.0 25.3 6.0 0.8 100.0
Ex cTéEAELN CE % 100.0 72.0 32.0 6.7 0.8

Number of missing records: 0

Records out of range: 0 (<Min}, D (>Max)

Sampling interval: 20 mins

Period of data: 22-SEP-97 13:00 to 09-DEC-97 06:00 GMT

TABLE 2.8
C10328/1488/Tab2 xls

Joint Frequency Distribution of 10-min Mean Current Speed and Direction at RCM6 (1370m Below MSL)

Measurement depth: 1370m

Depth of water: 1385m

Position: 7 40.20'S, 011 40.95E
(BLOCK 17 - GIRASSOL FIELD)
Instrument: RCM (Serial No: 11492)

Updated Date: 15-jan-98

01AB238-0900



EEA GIRASSOL BLOCK 17 - GIRASSOL Position: 7 40.20'S, 011 40.95'E DEPTH OF WATER: 1385m
LEVEL DATES DEPTH HEIGHT EXCEEDENCE OF OBSERVED GURRENT SPEED {ms’')
BELOW MSL | ABOVE BED

(m} {m} 90% | 80% | 70% | 60% | 50% {40% | 30% | 20% [ 10% | 8% | 6% | 4% | 2% | 1% | MAXIMUM
WHEIN 8 | 22-5ep-97 to 09-Dec-97 11 1374 0.09/0.1310.17(0.22}0.26|0.29]|0.33| 0.36] 0.43| 0.45| 0.48| 0.50| 0.54| 0.57| 0.65
ADCP BIN 18 | 22-Sep-97 to 09-Dec-97 57 1328 0.06]/0.08|0.10{0.11|0.13|0.14|0.16]| 0.19| 0.22| 0.23| 0.24| 0.26| 0.28|0.29] 035
ADCP BIN 10 | 22-Sep-97 to 09-Dec-97 121 1264 0.03|0.05|0.06|0.07| 0.08/0.09|0.10|0.12| 0.13| 0.14|0.15}0.16|0.17|0.18] ©0.23
ADCP BIN 1 22-Sep-27 to 09-Dec-97 193 1192 0.02|0.04]|0.04|0.05]|0.06|0.07}0.07|0.08|0.10{0,10{0.11]0.11]0.12{ 0,13 0.16
RCM1 22-5ep-87 1o 09-Dec-97 385 1000 0.02]|0.04|0.05|0.06| 0.06|0.07[0.07|0.08|0.09]|0.10]0.10|0.11|0.12|0.12| ©0.17
RCM2 22-Sep-97 to 09-Dec-97 585 800 N/A
RCM3 22-Sep-97 to 09-Des-97 785 600 N/A
RCM4 22-Sep-97 to 09-Dec-97 985 400 0.03[0.04|0.05|0.06|0.06|0.07|0.08|0.09{0.11|0.12{0.13| 0.14|0.16|0.16| ©0.12
RCMS5 22-5gp-97 to 09-Dec-97 1185 200 0.02|0.03|0.05}0.07|0.08|0.10[0.12[0.14|0.16]0.17| 0.18]| 0.20{ 0.21|0.22] 0.25
RCM6 22-Sep-97 to 09-Dec-97 1370 15 0.03]|0.05|0.07|0.07|0.08}0.09|0.11/0.12|0.14|0.15]| 0.15]| 0.16| 0.18| 0.20 0.23

Instruments: Sampling Interval. 20 mins

RDI 300KkHz Workhorse (Serial No. 0393)
RO 150kHz Broadband ADCP (Serial No. 02308)
RCM7/8 11398/12418/11400/12417/11260/11492

TABLE 3 Percentage Exceedence of Observed Current Speed - Selected ADCP Bins, 22-Sep-97 to 09-Dec-97

C10328/1488/Tab3.xls Updated Date: 15/01/%8
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EEA GIRASSOL BLOCK 17 - GIRASSOL

Position: 7 40.20'S, 011 40.95'E

Depth of Water: 1385m

INSTRUMENT DEPTH TEMFERATURE (DEG C) % DATA SALINITY (PSU) % DATA
(m below MSL) MAX MEAN MIN RETURN MAX MEAN MIN RETURN
WORKHORSE 11 25.2 18.8 16.5 100.0 N/A N/A N/A N/A
ADCP 57 14.9 14.4 13.8 100.0 N/A N/A N/A N/A
RCM1 385 10.1 9.6 8.8 100.0 350 34.9 34.7 100.0
RCM2 585 7.6 6.6 6.0 100.0 349 348 346 100.0
RCM3 785 52 49 46 100.0 46 345 344 100.0
RCM4 985 4.5 43 42 100.0 347 34.6 34.5 100.0
RCMS5 1185 43 42 4.0 100.0 N/A N/A N/A 0.0
RCMB 1370 43 4.1 39 100.0 35.7 355 349 100.0
Instruments: Analysis period:

RDI 300KkHz Workhorse (Serial No. 0383)
RDI 150kHz Broadband ADCP (Serial No. 02308)
RCM7/8 11398/12418/11400/12417/11260/11492

TABLE 4 Summary Statistics of Temperature and Salinity

C1032B6/1488/Tab4.xls

22-5ep-97 to 09-Dec-97
Salinity adjusted following CTD measurements

Updated Date: 26/01/98
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. Sea Surface

MSL - 45m
1340m above bed

RDI 300 kHz Warkhorse ADCP,
Buayancy Collar and ARGOS transmitter

RDI 150kHz BB ADCP and 43"
Flotation Technology Buoy with
ARGOS transmitter

MSL - 205m
1180m above bed

6 x Glass Buoyancy

MSL - 385m

1000m above bad Aanderaa RCM 7 + CTD Current Meter

1 x CRP Buoy

MSL - 5856m

800m abave bed Aanderaa RCM 7 Current Meter + CT

1 x CRP Buoy
Water Depth

1385m
MSL - 785m

600m above bed Aanderaa RCM 7 Current Meter + CTD

1 x CRP Buoy

MSL - 985m

400m above bed Aanderaa RCM 7 Current Meter + CT

4 x Glass Buoyancy

MSL - 1185m

. 200m above bed

Aanderaa RCM 8 Current Meter + CT

8 x Glass Buoyancy

MSL - 1370m

15m above bed Aanderaa RCM 8 Current Meter + CT

Dual Sonardyne Acoustic Releases

v Ballast Weight
Seabad
NOT TO SCALE
ﬂ EEA Girassol Ref Na: C10328/1488
Deepwater Current Measurements Figura: 2
e - — - . . .
. Mooring Configuration Revised 15-01-98
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INSTRUMENT TYPE:  AANDER2A ACH 7/8
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LOCATION: BLOCK 47 - GIRASSL
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= = o == FIGURE NO: 4.4.2
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DATE AND TIME
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T I I T O .
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EEA GIRASSOL DEEPMATER CUARENT MEASUREMENTS
OBSERVED CURAENT DIRECTION (DEG TALE)

ACNS
21-NDV-97 TO (9-DEC-97

REF. NO: 10328

/1488

=0

— 4.4.4

FIGURE hO:

LOT DATE:  23-JAN-98

FILE: DIR4
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DEPTH 5E5M

5/N_11400
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DEPTH 985

S/H 11260
DEPTH 1185M

S/N 11432
DEPT: §370M
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W
S
DIRECTION IS DEGREES TRUE
SPEED IS M/S
NUMBER DF MISSING RECOROS: 755 MEASUREMENT DEPTH: 1374M ABOVE BED
RECORDS QUT OF RANGE: 0 (<THRESHOLD), 0 (>MAX) DEFTH OF WATER: H0M
NUMBER OF RECORDS: 4841 SERTAL NO.: 0393
SAMPFLING INTERVAL: 20 MINS TYPE OF METER: BB ADCP
ANALYSIS PERIOD: 22-5EP-37 13:00 TO 09-DEC-97 06: 00 GMT POSITION: 7 40.20°S, 011 40.95'E
EEA GIRASSOL DEEP WATER CURRENT MEASUREMENTS
. %’6’ REF NO Ci0328
OBSERVED CURRENT VELOCITY SCATTER GRAPH
aw— = o == FIG ND 6.1
WORKHORSE - 11M BELOW MSL - BIN B
FLOT OATE: 21-JAN-5B FILE, BINBSCT

I 01AB238-0900




S
DIRECTION IS DEGREES TRUE
SPEED IS M/S
NUMBER OF MISSING RECORDS: 4043 MEASUREMENT OEPTH: 1328M ABOVE BED
RECOROS OUT OF RANGE: 0 (<THRESHOLD). 0 (>MAX) DEPTH OF WATER:  200M
NUMBER OF RECURDS: 4553 SERIAL NO.; 02308
SAMPLING INTERVAL: 20 MINS TYPE OF METER: BB ADCP
ANALYSIS PERIDD: 22-SEP-97 13:0C TO 09-DEC-97 06: 00 GMT POSITION: 7 40.20°S, 011 40.95'F
EEA GIRASSOL DEEFWATER CURRENT MEASUREMENTS
. %’5 REF NO C10328
= OBSERVED CURRENT VELOCITY SCATTER GRAPH
e e—— FIG NO 6.2
ADCP - 57M BELOW MSL - BIN 1B
PLOT DATE: 21-JAN-98 FILE: 8INtBSCT
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W
S
DIRECTION IS DEGREES TRUE
SPEED IS5 M/S
NUMBER DF MISSING RECORDS: 1024 MEASUREMENT DEPTH: 1264M ABQVE BED
RECORDS QUT OF RANGE: 0 {<THRESHOLD), 0 [>MAX) CEPTH OF WATER: 200M
NUMBER 0OF RECORDS: 4572 SERIAL NO.: 02308
SAMPLTING INTERVAL: 20 MINS TYPE OF METER: B8 ADCP
ANALYSIS PERIQD: 22-SEP-97 13; 00 TQ 09-DEC-97 06: 00 GMT POSITION: 7 40.20°'S, 041 40.95'E
EEA GIRASSQL DEEPWATER CURRENT MEASUREMENTS
. ﬂ REF ND Ci0328
OBSERVED CURRENT VELOCITY SCATTER GRAPH
= = aT» == FIG ND 6.3
ADCP - 121M BELOW MSL - BIN 10
PLOT DATE: 21-JAN-G8

FILE: BIN{DSCT

| 01AB238-0900



o)
DIRECTION IS DEGREES TRUE
SPEEOQ IS M/S
NUMBER OF MISSING RECOROS: 1010 MEASUREMENT OEPTH: 1192M ABOYE BED
RECORDS OUT OF RAMNGE: 0 (<THRESHOLD}, 0 (>Max] DEPTH OF WATER: 200M
NUMBER DF RECORDS: 4586 SERIAL NO.; 0230B
SAMPLING INTERVAL: 20 MINS TYPE OF METER: BB ADCP
ANALYSIS PERIGD; 22-5EP-97 13:00 TO 09-DEC-97 0B: 00 GMT POSITION: 7 40.20°S, 011 40.95'E
EEA GIRASSOL DEEFWATER CURARENT MEASUREMENTS
. ._/éfﬁ REF NO C10328
0BSERVED CURRENT VELOCITY SCATTER GRAPH
= = o S FIG ND 6.4
ADCP - 193M BELOW MSL - BIN 1
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NUMBER OF MISSING RECOROS: 0 INSTRUMENT DEPTH;  1000M ABOVE BED
RECORDS OUT OF RANGE: 1567 (<0.01m/s THRESHOLD), 0 [>MAX) DEPTH OF WATER: 1385M
NUMBER (OF RECOQRDS: 4029 SERTAL NO.: 11398
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. é'g’ REF NO Ci0328
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NUMBER OF RECORDS: 4473 SERIAL NOD.: 12417
SAMPLING INTERVAL: 20 MINS TYPE OF METER; AANDERAA RCM?7
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EEA GIRASSOL DEEPWATER CURRENT MEASUREMENTS
é‘oa REF ND C10328
¢ OBSERVED CURRENT VELOCITY SCATTER GRAPH
e = a—e O, FIG NC B.B
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EEA GIRASS0L OEEPWATER CURRENT MEASUREMENTS
ﬂ REF NO C1032B
. OBSERVED CURRENT VELOCITY SCATTER GRAPH
s = e &= FIG ND B.7
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ANALYSIS PERICD: 22-SEP-97 13: 00 TD 09-DEC-897 06: 00 GMT POSITION: 7 40.20°'S, 011 40.95'E
EEA GIRASSOL DEEPWATER CURRENT MEASUREMENTS
%ﬁ AEF WO C10328
. OBSERVED CURRENT VELOCITY SCATTER GRAPH
= = T == FIG NO 6.B
RCME - 1370M BELOW MSL - RCM 11492

PLOT DATE: 21-JAN-SR FILE: 14925CT
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= E > = FIG NG 8.4
OBSERVED AT HEIGHT 1192M ABOVE SEA BED
PLOT J8 - 2a-UAN-25 “ILE. AJCPICMZDRLO7

100

200

300

400

300

5C0

700

500

(METRES BELOW M.S.L.)

DEPTH

M/S)

01AB238-0900



1300

1100

—
[}
[an)
o

900

800

700

606

(METRES ABUOVE SEA BED)

300

400

HETGHT

360

200

100

[ W ey — — T I T T =
= _ - N — =, |
=
L | - i L = |
o _‘ —
_ - r s R 4'/ —
" E - I~ | — 1 _
v
- | _ i n N |
\ I I B ] | ! ' [ ! [ 1 y
0 0.5 1.0 100 030 1B0 270 00c
N E 5 W N W
SPEED OIRECTION ISOMETRIC
M/ (DEGREES TRUE) YECTORS
54 0.2
MAX., CURRENT AT EBQOM ABOVE BED OCCURS IN THIS PRCFILE
ASTERISK ON SPEED PROFILE INDICATES MAX. SPEED AT THAT DEPTH NOTE: FHCM2 & RCM3 SPEEDS FORCED FROM RCMz
POSITION: 7 40.20'5, 041 40.95°E DIRECTION IS DEGREES TRUE TOWAROS
SERIAL NUMBER: 0000 PROFILE TIME: OB-0CT-97 0220 GMT
INSTRUMENT TYPE: Combinmation of ADCFs ANALYSIS PERIQD: Z22-5EP-27 13: 00 70 0S-DEC-97 0B: 00 GMT
EEA GIRASSOL DEEP WATER CURRENT MEASUREMEMTS
%@ REF WO C10323
CURRENT PROFILE AT TIME OF MAXIMUM SPEED
= = o =% FIG NO B.B
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PLATE 1 Removing Pennants from the Winch

PLATE 2 Winding Wires onto the Winch

EH Explorabon Angola C10328/1488/300198
Girassot Deep Water Current Measurementa, 5ep-97 to Dec-97 - Phase 1 Final
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PLATE 3 Recovering the Workhorse ADCP

PLATE 4 Bio-fouling on the Workhorse ADCP

E¥ Exploration Angoia C10328/1486/300198
Girasscl Deep Water Current Measurements, Sep-87 1o Dec-97 - Phase 1 Final

01AB238-0900




aro é"-‘

= Kk _ « > ==

[

PLATE 5 Recovering the Broadhand ADCP and Flotation Collar

Elf Exploratvon Angola C10326/1458/300198
Girassol Deep Water Current Maasurements, Sep-97 to Dec-97 - Phasa 1 Final
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A. QUALITY CONTROL

Quality control checks are applied at two levels: within the instrument and during post-processing.

A1 Instrument Quality Control

The principal screening of ADCP measurements occurs within the instrument firmware using three

procedures;,

¢ The signal-to-noise ratio of each acoustic return is checked against an acceptable threshold level

and the return is deemed invalid when below the threshold. The threshold is set at GdB.

= The ‘percent-good’ value for each velocity estimate is the number of acoustic returns or ‘pings’ that
pass the signal-to-noise threshold. If this percentage falls below a threshold, the velocity estimate

for the depth cell is rejected. The percent-good pings (PGP) threshold is set at 25%.

» The number of pings used in each ensemble. The standard deviation of the velocity estimate is
inversely proportional to the number of pings averaged. The standard deviation in the velocity

measurements was 0,004ms™,

A2 Post-Processing Quality Control
A2.1  Preliminary Quality Control Checks

Once the recorded data were transferred to Fugro GEOS' VAX 4000/200 computer, a number of

standard quality control procedures were applied;

+ Data affected by sidelche reflection from the sea surface (the upper 6% of the ADCP measurement
range), were error flagged.

» Time slices of pitch, roll, heading, echo amplitude and percentage good pings were plotted
(Figures A1.1 to A1.10) to identify pericds with low PGP returns,

+ Records with less than 25% ‘good pings' were error-flagged.

» Records with current speeds beyond extreme limits (negative speeds, 'spikes’ or successive rates of

change in current speeds above 0.2ms™") were error-flagged.

Preliminary plots of observed current speed and direction were generated, for all valid bins. The data

were then inspected by an experienced oceancgrapher to identify any remaining anomatous values.

Elf Expi~r- 5n Angola C10328/1488/300198
Gira: Water Current Measurements, Sep 1907 to Dec 1997 - Phase 1 Final
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A2.2 Secondary Quality Control Checks

The main function of subsequent quality control procedures was to identify and remove any remaining
erroneous records, seen as 'noise’ or ‘spikes’ in the data, which are primarily caused by acoustic
interference or inhomogeneities in the water column between the four beams. One indicator of possible

recording inconsistencies is error velocity.

Error Velocity
The error velocity is the difference between the two estimales of vertical velocity generated by the four
ADCP beams. Time series of error velocity indicated that it was suitable to error flag error velocity

based on a threshold value.

b B 1A - C10328/1488300198
( © 1 Current Measuremen's, Sep 1997 to Dec 1997 - Prase 1 Final
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C. SYSTEM CONFIGURATION

The following section provides detaiis of the ADCP system configuration for the duration of the

measurements described within this report. Equipment setup and deployment sheets are also included.

C.1 Workhorse ADCP

Deployment Period 22 September 1997 to 9 December 1997

Instrument Frequency 300kHz {Workhorse)
Serial Number 0393

Head Angle 20 degrees

Head Arrangement Convex

Firmware Version 8.18

Transducer Depth

45m below MSL

Bin Length 4m

Blank Beyond Transmit 1.76m

Depth of Bin 1 (centre) 39m
Number of Valid Bins 8

{below shadow zone)

Depth of Bin 8 (centre) 11m

Ping Rate 26.7 seconds
Pings per Ensemble 45

Record Interval 20 minutes

ADCP Co-ordinate System
Quality Parameters Logged
Tilt Sensors

Fish Rejection Algorithm

Earth Co-ordinates

Echo amplitude, percentage good pings
Enabled

Not Enabled

EIf Exploration Angola
Girassol Deep Water Current Measurements, Sep 1997 to Dec 1997 - Phase 1 Final

C10328/1488/300198

I 01AB238-0900




C.2 Broad-Band ADCP

Deployment Period 22 September 1997 to 9 December 1997

Instrument Frequency
Transducer Serial Number
Head Angle

Head Arrangement
Firmware Version
Transducer Depth

Pulse Length

Bin Length

Blank Beyond Transmit
Depth of Bin 1 (centre)
Number of Valid Bins
Depth of Bin 18 (centre)
Ping Rate

Pings per Ensemble
Record Interval

ADCP Co-ordinate System
Quality Parameters Logged
Tilt Sensors

Fish Rejection Algorithm

150kHz (Broad-band)
02308

20 degrees

Convex

547

205m below MSL
9.06m

8m

2m

193m

18

57m

1.5 seconds

25

20 minutes

Earth Co-ordinates
Echo amplitude, percentage good pings
Enabled

Not Enabled

Elf Exploration Angota
Girassol Deep Water Current Measurements, Sep 1897 to Dec 1997 - Phase 1 Final

C10328/1488/300158
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ADCP DEPLOYMENT LOG SHEET

.‘

et

Contract Na ClUZ‘: 3 ......................... Contract NameEE‘P EJ’ MH{MW)U
Location GI RASAL.. Tc! d_d .............. {Lat/Longl Je Q‘O\ ........ 200 .95€

Nominal Water Depth 13 m ................................. Time Zone WM
Transducer Depth 209 .................................... Magnetic Variation e ienvermn e
Date/Time Switched on 021 ;Lr Ci':t 'q' (‘)"O !OCLU Argos 1D (Sl‘LO
Date/Time Switched off ...ciiiiiiniiiicii e Date/Time Deployment 4'22 &F??m ....... OMJ .........
................................................ Date/Time Recovery C q} Oq X)GM]

ADCP Serial No ... Da??DQJg ........................ ADCP Firmware Version No  ....cvveiiiiimnninn

ADCP Head Serial No:

SN e Frequency........ ,380 '% ...... k.)ﬁHz

External - DC D VAC D
Internal -  DC @/

MB of Memory Available ..o

Power Supply:

Upward E

Rig Mounted D
s [ wo (47

COMMS SETTINGS: 9600 D

DEPLOYMENT ORIENTATION:

DEPLOYMENT METHOD:

Vessel Mounted D

REAL-TIME DATA:

Seabed Frame D

Downward D
Hull Mounted D

COMMUNICATIONS: RS422

ADCP SET-UP PARAMETERS

1| Earth Co-ordinates Yes ,z/ No

Echo Amplitude Yes l:’ No

L]
[
Spectral Width (not selectable Yes - l:’ No l:’
L

{if earth co-ordinates selected)

Range Switch Setting High l:, Low

% Good Pings Yes No

L]
L]
Beam Co-ordinates Yes D No
A~
L]

Status Yes No

Pre-deployment clock check @/

Post-deployment clock check D =1 o]

PROFILING PARAMETERS

BOTTOM TRACK QPERATION {If Applicable)

155 o T Ty 1-Ta N o o T 1. PN Pulse Length (s] = o e,
Depth Cell Length .......... Sm ..................................... Bin Length (M} ot
No Depth Cells  .......... ’g ........................................ No. BiNS it
No Pings .. 9\5 ...............................................................................
Pulse Cycle iiiiniinienee crrererinrienessnneeee | Bottomn TrackPing Interval i
Collect Cycle &Dﬂwﬁw ....................................................................
Pulse Length ... %‘Oém ............................. re-amp Gain - e e
Blank L Qm ...................................... Monitor Beam e
REAL-TIME SET-UP (If Apphcabla} Raw Data 510rage  ...ieveieeriieniinimmisiinsiieia s
Software USEBO vt st ii e taranensanaseanren Summary Data STOrage ...veeconirer e
PC TYPE et sttt s e e s s aens Nominal Heading of Rig (if Applicable) .....coiceiiiinincininn. °T
Hard DHSC Size_~"o..viiieriiiininiriisii s s e Logal Comtact ..., ...........................................
...................................................... Telephone

File

20° (ovey BB

LOGSHEETO02/2B0796
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. WOkhgr 300k He Qi o)

il = Il ¥l e
Contract N0 ... Clo’ng .......................... Contract Name{:EP f“’ "M..w : rWWUMJ Ul
N F) i ey /g
. Location GIKHSSGLMB ............... (Lat/Long} 3 QO‘QO S’ ”40'15(—' .......................
Naminal Water Depth ....... lsgsm .......................... Time Zone GMT ...........................
Transducer Depth/Hemht-sbove et (fSM ............... Magnetic Varation e e
L -
Date/Time Switched oanl’XP’HDOO ................ Argos ID ]SLH .................. prreraes
Date/Time Switched off A1 YRR (I AU Date/Time Deployment G?Q‘ { ’q:}atf"‘o
Date/Time RECOVESY ciiiiiiiicviaiiiisccein s vrinaaneen
ADCP SaAAI NG oo ADCP Firmware Version No ... s
Electronics housing depth rating 1000/3000
AD (] : [
CP Head Serial Mo Power Suppiy: External - DC !
Depth rating 1000m/3000m ]
Sw k Internal - DC | |
SN e Frequency............./iddvd il 8 Az Battery capacity fitted  ..icccceieniiviimricaennnciinn e imesnaens
MB of Memory Fitted ...... oo MB 0f Memory AVBIHEDIE .......cvivrieiiceiocceeerrrrricreriscaenanns
Battery pack configuration details........ccoovveviiiiiciiiinnnn
v T
DEPLOYMENT ORIENTATION: Upward ! Downward | _
i Y
A DEPLOYMENT METHOD:
H ™ T .“_'“T
Vessel Mounted | Rig Mounted D Seabed Frame | | Hull Mounted | - Moored !
— . ST
REAL-TIME DATA: YES D NO | COMMUNICATIONS: RS422 | RS232 | |
- i 3 I
COMMS SETTINGS: 9600, | b s N 8 i L
ADCP SET-UP PARAMETERS Moaring Configuration
Water track setup 45 BB Test successfully completed Yes/Ne— | Argos ID "54 l
Pings per ensemble ..........,.0.7... e {printout attached to this form} Argos 1D
Depth cell size [)'Om Buoyancy coflar
No of depth cells .......... ‘2 ............. type FT/CRP
Blank after Transmit f-f‘}&m
Profile mode .ooveciiveniiiii o }
Armbiguity velocity de.U ..... ’:}O
Data collection seiup
- Time between ping groups ...... e
. Time per ensemble ....... 12 Dmm
Deployed Length ....coviiiinriaiiicnrenien
Velocity Yes/No
Co-ordinates system Beam/Earth
Correlation Yes/No
Intensity Yes/No
% good Yes/No
Status Yes/Na
Enable recorder Yes/No 513
Enable serial output Yes/No Release code D
Band rate ....coovveviiiiniiirien ey Release code Ocl
REAL-TIME SET-UP (It Applicabie) Ravw Data STOMA0E  ..icvvcvreviauiieciim e stiantiessmmreacrarinennannns
Software Used i cerie et st rat e a e n Summary Data Storage
PO TYDE  riiiietiesriienarcriraiatenn st s e sansanen Nominal Heading of Rig {If Applicable} .........ccovivininiiian, °T
Hard Disc Size .o e Local Contact i e e e
File SIBM i votiaiierem e r i emes e ree e rar TelephOne i e ran e
. OPERATOR: SIGNATURE: DATE: é’&'
Deployment wSHH/;«Lf? o AR L L MARINE e < = o> ==
Recovery L‘D‘SR‘H C.U.a . OQ'QQC*‘;[} .........

LOGSHEET28/131087

|—..H




RCM DEPLOYMENT LOG SHEET

MOORING/CONTRACT DETAILS

CIO3AS..
6‘! CASSAL. Fuid ________________

Contract No

Location

Contract Name EPP ELF ﬁ),l.gd\(a |
020

{Latitude) ‘%

Ol Y095

Paosition

~ Wl
mgm%ﬁ

Meooring Name L;%\ ﬁ"}\/( {Longitude) ... o

Nominal Water Depth f ﬁ% Time Zone GMT { OCM I’E’ - 1)

INSTRUMENT/SENSOR DETAILS Instrument Type Mlﬁeﬂgl RCM7 |BZ(8|,
o

Instrument Serial Number ”3613 GEOSMWENV Number Wﬂ@ﬂﬁw:qg}@

Temperaiure SensorD/ Lkﬂd-’i Pressure Sensor D(/

Conductivity Sensor l:l/ Serial No/Pressure Range .......ciicveiicenieencniivvnniesennnne,

Conduclivity Sensor Serial NOf....cccovvaiiniceeiineeiiiaeesrien

NB 100 PSI rated to 60m, 400 PSI rated to 260m

DEPLOYMENT/RECOVERY DETAILS

Date/Time of Deployment 0'2(2 61’% Oq
M ..... D0m....

Instrument Height above bed

off . 10:096MT
Date/Time of Recovery Oq.’ IP_[_C}:}DCI 3 w OMT

Instrument Status on Recovery

i d T ]
working L¥.] Stopped D Damaged i Flooded L

DATA LOGGING DETAILS
DSU Serial Number: :?O %3 ...... et r e

Pre-Deployment DSU Date/Time Check B/

Instrument Switch on Date/Time: Q}’rﬁ-r"l}!’s:oo

Date/Time of last Record: ......ccivvvviivriinric i

MNumber of Records ... 345(50 ......................
..... SR 1) B—
133gom Aok

Expected No of Records

File Name

Post-Recovery DSU Date/T imeCheck_i

Sampling Interval

DSU Timing Ermor +/« MiNS: 1vuievm et

CHECKLISTS (Refer to Technical Instructions TI004§

E ER RECOVERY

g 1) Note Instrument/Mooring Recovery Details
!_z/Z} Check Instrument Condition on Recovery
[_VJ«‘ 3) Clean and Open Instrument

’[:; 4) Stop Instrument Logging

'_; 5) Recover Data

‘_ 6} Report Instrument Status

PRIOR TQO DEPLOYMENT
_Jr71) Check Instrument Candition
7 .
2) Check Instrument Configuration
_JC 3} DSU Time/Date Check
[d 4} Start Instrument Logging

5} Close and Prepare for Deployment

=
M{)Note Instrument/Moormg Deployment Detalls

OPERATOR: SIGNATURE:

CLE/ WSHH ..cm Vi

DATE:

ARz
09-}¢

CPr

LOGSHEETO004/020997
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RCM DEPLOYMENT LOG SHEET

MOORING/CONTRACT DETAILS

GIRASSAL Audd.

Mooring Name LB A

Nomina! Water Depth fS%}?,m

Contract No

Location

Contract Name EW &F W(ﬂa !
{Latitude) ?

(Longitude} Ouoqo'q6/6

Paosition

Time Zone

Jie

INSTRUMENT/SENSOR DETAILS

Instrument Serial Number }Qq’}g
Temperature Sensor @ M

Conductivity Sensor E{/

[re o o o)
GEOQSMWENV Number nﬁfmaM(w-wo- (H qﬁ

Pressure Sensor |

Instrument Type

Serial NO/Pressurg RaNge ..o icee et eee

NB 100 PS! rated to 80m, 400 PSI rated to 260m

—_—
—)

DEPLOYMENT/RECOVERY DETAILS

Date/Time of Deployment "?QF ’qqoqfo
JCg"‘ff()()m .................

Instrument Height above bed

Instrument Status on Recovery

Working IZ/Siopped l:l Damaged D Flooded D

DATA LOGGING DETAILS

Pre-Deployment DSL Date/Time Check '—/;’/

Instrument Switch on Date/Time: Q]"&AP’CIC}'B(D

Date/Time of last Record: .......ooivriimirern e e e
Number of Records 3“{'560 ........................
Expected No of Records :) 4560 ......................
File Name QqJSUW‘dak

Sampling Interval

Post-Recavery DSU Date/T| imeCheckD

DSU Timing Error +- MiNS: ..ot e

CHECKLISTS (Refer to Technical Instructions TI004)

AFTER RECOVERY
1) Note Instrument/Mooring Recovery Detlails
B 2) Check Instrument Condition on Recovery
3) Clean and Open [nstrument

! 4) Stop Instrument Loaging

B ) Recover Data
i
6} Report Instrument Status

PRIOR TO DEPLOYMENT

I
(; 1) Check Instrument Condition
[; 2} Check Instrumant Canfiguration
-/J/ 3} DSU Time/Date Check

; 4) Start Instrument Logging

t 1 )} Close and Prepare for Deployment
| ¥ | 6) Note Instrument/Moormg Deployment Details

OPERATOR: SIGNATURE:

Glﬂ)mwﬁwmm

DATE:

04-Jec

i
LT

LOGSHEETQQ4/020897
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RCM DEPLOYMENT LOG SHEET

. MOORING/CONTRACT DETIAILS , | it s 15 5
Contract No Cmsjﬁ,\ eefeereroeeieneana Contract Name EEYQ HF ﬁﬂgﬁa mr[w
Location GJKHSS&MC} Position (Latitude) %LI'O"Z
Mooring Name md‘bﬁj\jl (Longitude) .. O] ‘ i 40 qS’E

Nominal Water Depth .. l }%@ﬁq Time Zone SMT

INSTRUMENT/SENSOR DETAILS Instrument Type IBQM/[BQM(I'RCMT IBDN(r
Instrument Serial Number | J ' L,'OD [W .' I){'O' ) GEOS/MWENV Number 4001610‘055!
Temperature Sensor El/ LU\CD\ Pressure Sensor D/

Conductivity Sensor l/ Serial No/Pressure Range ...

COHdUCUVIty Sensor Serial Not e s ees NB 100 PSI rated to 60m, 400 PSI rated to 260m \

DEPLOYMENT/RECOVERY DETAILS

.\’ DatefTime of Deployment ... 02 ;2 kf " :}’ OC[ e Date/Time of Recovery Oq~pﬂﬁ'f13f[):['.j)06fw

Instrument Height above bed ()OOW\ Instrument Status on Recovery

Waorking M/Siopped D Damaged L:] Flooded I_'

DATA LOGGING DETAILS

LY
DSU Serial Number; .......... . }IQJ .................................... Sampiing Interval Qomuw
Pre-Deployment DSU Date/Time Check / Post-Recovery DSU Date/T imeCheckD
Instrument Switch on DatefTime ....... ‘]}{3’60 ..... DSU Timing Emor +/- MiNS: ..o,

Date/Time of last Record: .......ooovviiciiiiii e Data lnstrument Not :

Number of Records 3“’6 (’O ......................... é[{%f G& B +})]0P[m9@q
30540

o SN ipouadar T Kefv e o, r.quu ol negdih(0)
)

CHECKLISTS {Refer to Technical Instructions T1004}

AFTER RECOVERY RIOR TO DEPLOYMENT

71) Note Instrument/Moaring Recovery Details 7ﬁ] Check Instrument Condition

J 2) Check instrument Condition on Recovery 7)2) Check Instrument Configuration

| 3) Clean and Open Instrument 7}) DSU Time/Date Check

g 4) Stop Instrument Logging ) Start Instrument Logging

| i } Recover Data 7I/ Close and Prepare for Deployment

‘_! 6) Report Instrument Status 7/9 Nate ]nstrument/Moor.lf!gj;DepIovment [Details

OPERATOR: SIGNATURE: DATE: ﬂ
cwLwIE CMVUY\ Phenme ...ga ....... : .‘I .......... = = o o=

LOGSHEETO04/0209%7
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RCM DEPLOYMENT LOG SHEET

MOORING/CONTRACT DETAILS

CIEASA. U
%SV I

Contract Na

Lacation
Mooring Name

Naominal Water Depth .. J

Contract Name PEY,’ Q‘F ﬁn’ﬂ
340, 205
O40.99E

EMT_..

Position {Latitude)
{Longitude} ..

Time Zone

0t

INSTRUMENT/SENSOR DETAILS

Instrument Serial Number !Q[Hq-

— M
Temperature Sensor M U/\dﬂ
Conductivity Sensor E'/

Conductivity Sensor Serial Noi....ccoivviniinnnniiisiie e e

o]

GEOSMWENVY Number ﬂdfﬁwfktl(m@
400,974 18

Serial NO/Pressure RanNOe .ocvviveeiverieeieeccie e eeiemeeeieeemeaeae

Instrument Type

Pressure Sensor D

NB 100 P81 rated to 60rn, 400 PSI rated to 260m

DEPLOYMENT/RECOVERY DETAILS

Date/Time of Deployment .. QQ 5&? Oj? Oq IO

Instrument Height above bed

Date/Time of Recovery m‘ﬁﬁcﬂ ’%Oq s BO G[V lT

instrument Status on Recovery

Working [_l Stopped D Damaged {: Flooded U

DATA LOGGING DETAILS

DSU Serial Number: BQSS .........................................

Pre-Deployment DSU Date/Time Check B/
Instrument Switch on Date/Time: Q]'Mq? J g' OO

Date/Time of last Record: .....ooveiieeeeiivmi e
Number of Records 3462(} .......................
Expected No of Records 3%5@%2(-} ............
File Name Q LH} UM\)d&}

0wy

Post-Recovery DSU Date/T imeCheckl ]

Sampling Interval

DS Timing Efror +/- MINS: .vyvereereeerame i eemee st emrsis i

CHECKLISTS (Refer to Technical Instructions TI004}

AFTER RECOVERY

| Y| 1} Note Instrument/Mooring Recovery Details
. 2} Check Instrument Condition on Recovery
3) Clean and Open Instrument

4) Stop Instrument Logging

5) Recover Data

NN

6) Report Instrument Stafus

PRIOR TO DEPLOYMENT

\/ } Check Instrument Condition
2) Check Instrument Configuratien

|/ ) DSU Time/Date Check jmin (UK - atd
i

) Start Instrument Logging
) Close and Prepare for Deployment

6} Note instrument/Moormg Deplioyment Details

OPERATOR: SIGNATURE:

.@Ih@c\_ﬁm’mz

DATE:

iR Tg&c&f"f """"

LOGSHEETCO4/020897
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RCMV DEPLOYMENT LOG SHEET

MOORING/CONTRACT DETAILS

38

Contract No

Contract Name &Y EJP ﬁﬂ
....... ff_ O“ ST

W Luﬁﬂwﬂd&

Location Position (Latitude)
Mooring Name m[ﬁ)‘ﬂvl (Longitude) .. O qs E

) (
Nominal Water Depth ’)%ﬁ?ﬂ Time Zone 6‘;/\/”"
INSTRUMENT/SENSOR DETAILS Instrument Type |BCM’{I§@M§MCMB|
Instrument Serial Number Hgéo GEOS/MWENY Number [('mlq(fo(]é

Temperature Sensor V/I/ Ujldl
Conductivity Sensor /

Conductivity Sensor Serial NOX..........oovvvivve i

Pressure Sensor
Serial No/Pressure Range ..o,

NB 100 PSI rated to 60m, 400 PS| rated to 260m

DEPLOYMENT/RECOVERY DETAILS

Date/Time of Deploymernt 522 “Qf? 6)? Oq

Instrument Height above bed

Date/Time of Recovery m’L)M’q:}O(]-MMT

Instrument Status on Recovery

Working gﬂf’ppe“ [ Damaged | Fiooded |

DATA LOGGING DETAILS

S0 Seria Numbert . D00 D

Pre-Deployment DSU Date/Time Check /

Instrument Switch on Date/Time: 2\ ’fw) q?’ 13 OO

Date/Time of last Record: ... ..o,
Number of Records ... 3 L\_séo ......................
Expected No of Records ... 39’5 ........................
File Name JQOU&L\) d

Post-Recovery DSU Date/T imeCheck}r‘I

Sampling Interval

DSU Timing Error +- mins: ..o aen e eeeem e

Data/instrument MNotes

T anductiaaty (b fough

CHECKLISTS (Refer to Technical Instructions TIC04)

AFTER RECOVERY
1) Note Instrument/Mooring Recovery Details
| 2) Check Instrument Condition on Recovery

—7’

! 3) Clean and Open Instrument

! 4) Stop Instrument Logging

_{'7/5) Recover Data
7

7 . 6) Report Instrument Status

PRIOR TO DEPLOYMENT

L7} 1} Check Instrument Condition

| L5 2) Check Instrument Configuration
) DSU Time/Date Check

7}) Start Instrument Logging
_/ Close and Prepare for Deployment

J; 6] Note Instrument/Moormg Deployment Details

OPERATOR: SIGNATURE:

LOGSHEETOQ4/020997
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RCM DEPLOYMENT LOG SHEET

MOORING/CONTRACT DETAILS

SIEASSH. ...

Nominal Water Depth [3 J/Yl

Contract No
Location

Mooring Name

¢

Position {Latitude)

ooy OLL 40,956

Time Zone

2
Contract Name (V. 4" mgﬁgoﬁ%{éﬂjﬂrw&%

INSTRUMENT/SENSOR DETAILS

Instrument Serial Number H(‘ltcli

—_ 5

q ,
Temperature Sensor | V/LU,\.
Conductivity Sensor l/i

Instrument Type

owrpemtlpartrovs)
GEQSMWENYV Number %Wﬂ@-‘l—@()‘wgﬁl

Pressure Sensor D

Serial No/Pressure Range .....cccoiiiiiiiiiiiciic e

NB 100 PSI rated to 60m, 400 PS| rated to 260m

DEPLOYMENT/RECOVERY DETAILS

Date/Time of Deployment 22’5@’04%0({"{0

W
Instrument Height above bed ... - Bm .................

Date/Time of Recovery 011’98(‘#1:"01‘306,\4]/

Instrument Status on Recovery

Woaorking E‘/Stopped D Damaged D Flooded Z

DATA LOGGING DETAILS
DSU Serial Number: ..._... q?}ﬁé ......................................

Pre-Deployment DSU Date/Time Check -/

Instrument Switch on Date/Time: 02\' h ’DJ:}-LS'm

Date/Time of last Record: .........oviiiviniiiciiiniiie o senene
Number of Records 3%560 .......................
Expected No of Records fsq’%éo ....... d .............
File Name JL"CIQOW'

Sampling Interval

Post-Recovery DSU Date/Ti imeCheckll ,

DSU Timing Emor /- MiNS: «v et e e

CHECKLISTS {Refer ta Technical Instructions TI004}

AFTER RECOVERY
L/J 1) Note Instrument/Mooring Recovery Details
_4 2) Check Instrument Condition on Recovery

Z 3) Clean and Open Instrument

_J 4} Stop Instrument Logging

| | 5) Recover Data

{_ €) Report Instrument Status

PRIOR TO DEFLOYMENT

:‘/r 1) Check Instrument Condition

| " 2} Check Instrument Configuration
;{3) DSU Time/Date Check

=i 4} Start Instrument Lagging

L__{ } Close and Prepare for Deployment

| “" ' 6} Note Instrument/Moormg Deployment Details

OPERATOR:

L) s Caﬂr@nﬁamme

SIGNATURE:

DATE:

LOGSHEETQ04/020397
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CTD PROFILE LOG SHEET

® [ . oo R TSR Ftp B [t PG
OLLTerpnt - 6-Re-9%
ocoion DIOGR 132 GIRASSAL Bl posiion tautong "0 340,405, 01 60, 15°€
Time Zone M Norminl Depth 5Y 1 A

CTD PROFILE

Instrument Sﬁﬁ(ﬂf’iﬂuﬂi/}‘f ...... Serial Number 92 3 f”(wEﬂU.;%O,??5OS)

Start Time }2: w Depth im} ., Lat.'A" ?0 q'o" TIJL’S Long O”GBCt l035 ;6:

.) End Time ,3"05 Bepth {m]  .oiicviiiiovennen Lat :?_‘.4['0-486(‘5 Long O“c-sg‘gqa/’g

CRO ALIBRATION

TIMEe e Depth im] i
SIS Temp [OC) iiviiimieminicn i e SAL Sample Ref  .o.ioiiiiiviiiri e
CTD Temp {PC) et ccii s san aniias CTD Salinity oo
GENERAL CONDITIQNS Seastate (Hs} C,W .........................
Wind Speed = e Wind Direction .o,
NOTES

OPERATOR: SIGNATURE: DATE: ﬂ-’
WKL (dlgnlai. DRI = = = =

LOGSHEETO03/260798
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CTD PROFILE LOG SHEET

oo CI0328 comrac ame 67 €1 A0 Bsplily Courit M0ads
0T PR TR
Location G’EHSSULMb' B)Ofk A Position [Lat/LongrPd( ........................................
Time Zone  ..] 6 MT ............... Nominal Depth )385{1/'\ ........................

CTD PROFIL

Instrument RQWWDWVsl Serial Number ... 2 Bq’(uqu’éo ' C’?SOJ)
Dapth Rating 5000 “ ............................... Sampling Rate 0'5566 ....................

' Data File Name mglﬂﬂoo
Start Time j "?:q’% Depth {m} ... Lat :}cQ'O'as!S Leng O, ‘DQO‘?E,E

. :] End Time B.Qé Depth {m}  ..coovviniierrinnnn, L.at :}O[H‘3333 ...... Long 0’ Joc{'o'qq‘gf

ROSS LIBRATION

Header File

TiMe e e Depth {m) e crrer e
SIS Temp (PC) o s SAL Sample Ref .o
CTD Temp [OC) oottt cancnie i e vm e mimees CTD Salinity v

ENERA NDITIONS Seastate (Hs) C[Um ...............................
WIN SpEEd et e mramte e WINd DIrection  cvvveeeveensriecrrenierns TN

atss jom & it (o) - URd) U Ddleds ashad @ 35m.

OPERATOR: SIGNATURE: DATE: é@'

WSAIALE....... Ol 2240 | = = = =

LOGSHEET003/260796
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Test003.1log

—————————————————————————————— CONNECT TEST -------mmmmmmmme o
---Wakeup message---
Broadband ADCP Version 5.47
. RD Instruments {(c) 1991-95
All rights reserved.
>
COM port : COM1
Baud rate : 9600
TEST OK
-------------------------------- INFO TEST ------------—————---

Frequency: 153600 HZ
Configuration: 4 BEAM, JANUS
Match Layer: 10
Beam Angle: 20 DEGREES
Beam Pattern: CONVEX
. Orientation: DOWN
Xducer Ser #: 02308
Sensor({s): HEADING TILT 1 TILT 2 TEMPERATURE
XDC Firmware: 1.16
CPU Firmware: 5.47
DEMOD #1 Ver: ad4é, Type: 3

DEMOD #2 Ver: ad4é, Type: 3
PWRTIMG Ver: ¢5d3, Type: 4
REC Firmware: 3.22
TEST OK
----------------------------- BUILT IN TESTS ------=------c-—n-
Page 1
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Test0C3.1log

. ---PI test---

[BEGIN Built In Tests]

CPU RAM Test ........... PASS
Realtime Clock Test .... PASS
Timing Card RAM Test ... PASS

Demod RAM Test ~........ PASS PASS
[END Built in Tests]

---PT1 test---
DAC/ADC Test Results = $0 ... PASS
---PT2 test---
AMETEMP = 27.5 Degrees C
. VMVDD3 = 15.8 Veolts
VMVDD1 = 5.0 volts
VMVDC = 54 .6 Volts
---PT3 test---

Correlation Magnitude:

Lag Bml Bm2 Bm3 Bm4
0 255 255 255 255

1 188 185 184 18&
2 B4 76 74 77
3 54 45 49 477
4 72 70 76 69
5 &7 74 65 69
6 32 42 24 37
. 7 16 17 26 13
High Gain RSSI: 40 33 38 27
Low Gain RSSI: 18 12 17 9
Demod 1 DAC: 11s 117 117 119, Duty: 48 51 49
50, LPF: 0
Demod 2 DAC: 120 117 120 119, Duty: 49 477 48
52, LPF: 0
Receive Test Results = $00000000 ... PASS
-~--PT4 test---
IXMT = 6.2 Amps peak

Page 2
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Test003.log

. VEMT = 197.7 Volts peak
Transmit Test Results = $00 ... PASS
---PT5 test---
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
255 255 2535 255
&) &) 0 0
0 0 0 0
255 255 255 255
0 0 0 0
0 0 0 0
0 0 0 0
. 255 255 255 255
Electronics Test Results = $00000000 ... PASS
---PT6 test---
Receive Bandwidth:
Sample bw bw bw bw bw
rate expect Bml Bm2 Bm3 Bm4
154 38 29 29 29 30 Khz
results FAILL, FAIL FATIL, PASS
---PT7 test---

RSSTI Time Constant:

RSST Filtexr Strobe 1 = 38400 Hz
time Bml Bm2 Bm3 Bm4
. msec c¢nts c¢nts c¢nts cnts
1 20 3 20 1
2 23 9 23 8
3 25 11 25 10
4 27 14 26 12
5 29 16 28 14
& 30 18 29 16
7 31 20 30 17
8 33 22 31 19
g8 33 23 32 20
10 34 24 33 21
nom 39 30 37 26
result PASS PASS PASS PASS
o
Page 3
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Test(03.log

. TEST FAILED
—————————————————————————————— SENSORS TEST --w------mmmmmmmm -
Pitch Roll Heading Temperature Salinity Depth Face
deg deg deg deg C PPt m
OK OK CK OK NONE NONE
-11.89 10.26 28.12 24 .26 35 0.0 DOWN - o
k
TEST OK
---------------------------- ALARM CLOCK TEST ----------—--——--
. - Sent profiling commands
- Reset ADCP clock time to PC time

- Reset time of the first ping

- Saved ensemble 1 to recorder

- Saved ensemble 2 to recorder

- Saved ensemble 3 to recorder

- Recovered ensemble 1 from recorder

- Time of first ensemble egual to time of the first ping
- Recovered ensemble 2 from recorder

- Recovered ensemble 3 from recorder

- Saved and recovered ensembles the same

TEST OK

. - Sent profiling commands

~ Saved deployment 1

- Saved deployment 2

- Saved deployment 3

- Recovered deployment 1

- Recovered deployment 2

- Recovered deployment 3

- Saved and recovered ensembles the same

TEST OK

————————————————————————————— ERASE RECORDER ---~---=-------w-wn
---Response---

RS = 000,010 ------------- Rec Space Used (MB), Free (MB), (999

Page 4
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Test003.1lcg

. = Erasing)

RECCRDER ERASED

- Collected statistical data:
41 33 40 27

Beaml BeamZ Beam3 Beamé
QK OK OK 0K

TEST OK
--------------------------- RUBBING BEAMS TEST ------~====-===-=
. - Collected statistical data:
41 31 39 28

Beaml BeamZ2 Beam3 Beamd
OK OK OK QK

TEST OK

Page 5
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AnglaQ00.log

. 20 SEP 1997 19:10:36.29 Deployment file ANGLA.CMD contents: sta

; EDOEBOO
ED0O8BOO

; ES35
ES35

;o EX11111
EX11111

; TEQQ0:20:00.00
. TE0C0:20:00.00

; TP0O0:26.65
TP00:26.65

; WD111100000
WD111100000

;  WPG0045
WP0O0045

;  WNOZO
WNOZ20

; WS0400

. WS0400

; WF01l7e
WF0176

;. WVL70
WV170

; EZ1111111
EZ1111111

;  EAQ00OQO
EAQ0000

; EB0QOOOO

Page 1
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Angla000.log

. EB0000O

; CF11101
CF11101

; CK
CK

; C8
CS

;Created as: ANGLA.CMD (1997/09/20 19:09:13.24 PLAN Version 1.

20 )
;Deployment hours = 1800.00
; Temperature = 0.00
. ; Frequency = 307200.00

20 SEP 1997 19:10:36.34 Deployment file ANGLA.CMD contents: end

20 SEP 1997 19:10:36.34 -~--~---- INITADCP STARTED ------

20 SEP 1997 19:10:36.34 Deployment file: - ANGLA .CMD
20 SEP 1997 19:10:36.34 DOS command line: ANGLA.CMD
20 SEP 1997 19:10:38.48 CR1...0K
20 SEP 1997 19:10:38.54 ED0800...OK
20 SEP 1997 19:10:38.54 ES35...0K
20 SEP 1997 19:10:38.59 EX11111...0K
20 SEP 1997 19:10:38.59 TE00:20:00.00...0K
20 SEP 1997 19:10:38.59 TP0O0:26.65...0K
20 SEP 1997 19:10:38.65 WD111100000...0K
. 20 SEP 1997 19:10:38.65 WP00045...0K
' 20 SEP 1997 19:10:38.70 WNO20...0K
20 SEP 1997 19:10:38.70 WS0400...0K
20 SEP 1997 19:10:38.70 WF0176...0K
20 SEP 1997 19:10:38.76 WV170...0K
20 SEP 1997 19:10:38.76 EZ1111111...0K
20 SEP 1997 19:10:38.76 EA00000...OK
20 SEP 1997 19:10:38.76 EB0000O...OK
20 SEP 1997 19:10:38.92 CF11101...0K
20 SEP 1997 19:10:38.92 CK...OK
20 SEP 1997 19:10:39.03 INITADCP: Set ADCP clock = PC clock
20 SEP 1997 19:10:39.03 , 97/09/20,19:10:39 (PC time , ADCP

time)
20 SEP 1957 19:10:39.14 INITADCP: Setting deployment name to AN
GLA ...OK

Page 2
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Anglatto.log

20 SEP 1997 19:10:39.20 Sent command
RF 0,20815872
)

(RF) with ADCP response:
Rec space used (bytes), free (bytes

»>20 SEP 1997 19:10:39.25 Sent command {RR} with ADCP response:
Recorder Directory:
Volume serial number for device #0 1s 0000-0105

No files found.

Bytes used on device #0 0
Volume serial number for device #1 is 0000-0105

No files found.

Bytes used on device #1 0
Total capacity 20815872 hytes
Total bytes used 0 bytes in 0 files
Total bytes free 20815872 hytes - -

fl

>20 SEP 1997 19:10:39.64 Sent command (PS0} with ADCP response:

Frequency: 307200 HZ
Configuration: 4 BEAM, JANUS
Match Layer: 10 '
Beam Angle: 20 DEGREES
Beam Pattern: CONVEX
Orientation: UP
. Sensor(s): HEADING TILT 1 TILT 2 TEMPERATURE
Temp Sens Offset: -0.31 degrees C
CPU Firmware: 8.18 [0}
Boot Code Ver: Reguired: 1.12 Actual: 1.12
DEMOD #1 Ver: ad48, Type: 1f
DEMCD #2 Ver: ad48, Type: 1f
PWRTIMG Ver: 85d3, Type: 4
Board Serial Number Data:
E4 (00 Q00 00 SA BB 30 09 DSP727-2001-04D
2A Q0 00 00 76 29 38 09 REC727-1000-04A
72 Q0 Q0Q 00 76 26 39 (09 PIO727-3000-04C
SF 00 Q0 00 76 26 FF 095 CPU727-2000-00F
>20 SEP 1997 19:10:40.41 Sent command (P33) with ADCP response:

L. @ @

Page 3
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Anglaf00.log

. Beam Width: 3.7 degrees
Beam Elevation Azimuth
1 ~-69.82 270.54
2 -65.64 80.53
3 -70.58 355.47
4 -70.12 175.47

Beam Directional Matrix {Down) :

0.34459 -0.0032 0.9386 0.2426
-0.3477 0.0032 0.9376 0.2406
0.0031 -0.3323 0.9431 ~0.2434
-0.0032 0.3358 0.9404 -0.2380
Instrument Transformation Matrix (Down) : Q14:
. 1.4407 -1.4475 -0.0112 0.01c4 23605 -23716 -
184 2689
0.0061 -0.0208 -1.4785% 1.4573 100 -340 -24
223 24531
0.2665 0.2644 0.2695 0.2635 4367 4332 4
415 4317
1.0430 1.034¢6 -1.0463 -1.0231 17088 16951 -17

143 -16762
Beam Angle Corrections Are Loaded.
>20 SEP 1997 19:10:41.29 Sent command (AC) with ADCP response:

ACTIVE FLUXGATE CALIBRATION MATRICES in FLASH
Calibration date and time: 7/8/19%7 08:24:05
5 inverse

O

¢

Bx 3 2.831%e-01 2.8985%e-01 -6.9870e-04 3.6034e-02 3

. By ¥ -7.5831e-03 -4.2537e-03 -8.9797e-03 3.5863e-~-01 3
Bz 3 -1.4724e-01 1.6790e-01 2.270le-01 2.7253e-03 ?

Err 3 3.3312e-01 -3.2585e-01 4.563Ce-01 1.3152e-02 3

A U

Coil Offset

.5840e+04 3
.3267e+04 3
.3550e+04 3
.4487e+04 3

w
LW W w

Electrical Null

-

é

* 34516 1
A U
Page 4
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Angla000.log

. TILT CALIBRATION MATRICES in FLASH
Calibration date and time: 7/8/1997 08:15:52
Average Temperature During Calibration was 23.8
@aC
Up Down
0 B 0

w

Roll 3 2.4254e-07 -1.4433e-05 ° -1.8304e-07 1.53

28e-05 3
Pitch 3 -1.4784e-05  3,5202e-07 3 1 -1.5260e-05  1.64
47e-07 3

A U A

U

i
Offset 3 2.9758e+04 3.0530e+04
63e+04 3

w
2

3.0348e+04 3.23

(@
ol

A
U

Null 33256

Hrow Ch
Ty w0

. >20 SEP 1997 19:10:43.32 Sent command (RN?) with ADCP response:
Current deployment name = ANGLA

>20 SEP 1997 19:10:43.37 Sent command (DEPLOY?) with ADCP respo

nse:

Deployment Commands:

PA -——mmmmmm e mm - Pre-Deployment Tests

RE ------mm oo - - Recorder ErAsE

RN —--mmmmmm o mmm oo - Set Deployment Name

WF = 0176 ------------=--~- Blank After Transmit {(cm)

WN = 020 ----------------- Number of depth cells (1-128)
WP = 00045 -=-----cm=c--=- Pings per Ensemble (0-16384)
WS = 0400 ----------=----- Depth Cell Size (cm)

Page 5
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Angla000.1log

. WV = 170 ---=-------------- Mode 1 Ambiguity Vel (cm/g radial)
TE = 00:20:00.00 --------- Time per Ensemble {hrs:min:sec.sec/1
00)

TF = %% /%% /dk kx %%, %+ ___ Time of First Ping {yr/mon/day,hour:
min:sec)

TP = 00:26.65 ——cmmmwu_—_ Time per Ping (min:sec.sec/100)

TS = 97/09/20,19:10:43 --- Time Set (yr/mon/day,hour:min:sec)
ES = 35 —----mmmmmm - - - - Salinity {(0-40 pp thousand}

CF = 11101 ----~-—-—emmm o~ Flow Ctrl {EnsCyc;PrngCyc;Binry;Ser;R
ec)

O R e Start Deployment

>20 SEP 1997 1%:10:44.31 ADCP Harware information end ---------

20 SEP 1997 19:10:44.42 ADCP recorder info: 0 bytes used, 20815
872 bytes free

20 SEP 1997 19:10:45.40 ADCP data to serial interface : OFF

20 SEP 1997 19:10:45.40 ADCP data to intexrnal recorder: ON

Page 6
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Global Environmental and Ocean Sciences
Gemini House, Hargreaves Road, Swindon, Wiltshire, SN2 5AZ, UK

Instrument Calibration Certificate

Instrument Manufacturer: Aanderaa Instrument Type: RCM {4,5,7,8) 7
Instrument Serial Number: 11398 GEOS Number: 400.45015

Pressure {Pressure)

. : Range A B C D
1000 -2.31928e+001 1.03280e+000 0.00000e+000 0.00000e+000

Speed (Speed)

Range A I B C | D l
fixed 1.10000e-002 |  2.80600e-003 0.00000e+000 |  0.00000e+000

Temperature {Temperature)

Range A B ‘ c % D
high 1.00400e+001 2.46900e-002 -1.54900e-006 2.21400e-009
low -2.54300e+000 2.28100e-002 -1.34400e-006 1.93700e-009
‘. wide -4 61604-001 3.65362e-002 -1.00104e-005 5.40816e-009

Direction (Direction)

Range A | B [ D |
i fixed 1.00000e+000 |  3.50000e-001 0.00000e+000 0.00000e+000 |
Conductivity (Conductivity)
Range | A B [ 5 D
0-74 | -4.02008e-002 |  7.27472e-002 0.00000e+000 |  0.00000e+000

Operatorr W.5. Ocean Systems Ltd

. Date: 23-Jul-97
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Global Environmental and Ocean Sciences
Gemini House, Hargreaves Road, Swindon, Wiltshire, SN2 5AZ, UK

Instrument Calibration Certificate

Aanderaa
12418

Instrument Manufacturer:
Instrument Serial Number:

instrument Type:
GEOS Number:

RCM (4,5,7,8) 7
400.97419

Speed (Speed)

. Range

i A B c D
fixed ‘ 1.10000e-002 2.90600e-003 0.00000e+000 0.00000e+000
Temperature (Temperature)
Range | A B c D
high ' 1.00400e+001 2.46500e-002 -1.54900e-006 2.21400e-009
low  -2.52000e+000 2.28100e-002 -1.34400e-006 1.93700e-009
wide -3.63100e-001 3.59100e-002 -8.38800e-006 4.30000e-009
Direction (Direction)
Range A B C D
. fixed 1.00000e+000 3.50000e-001 0.00000e+000 0.00000e+000
Conductivity (Conductivity)
Range A B C D
0-74 7.25700e-002 7.25700e-002 0.00000e+000 0.00000e+000
Operatorr  Aanderaa
Date: 27-Jun-97
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Global Environmental and Ocean Sciences
Gemini House, Hargreaves Road, Swindon, Wiltshire, SN2 5AZ, UK

Instrument Calibration Certificate

Instrument Manufacturer: Aanderaa Instrument Type: RCM (4,5,7,8)7
Instrument Serial Number: 11400 GEOS Number: 400.94089
Pressure (Preésure)
. Range A § B | C D |
1000 9.68166e+000 |  1.00300e+000 |  0.00000e+000 0.00000e+000 !
Speed (Speed)
r Range A B C D !
r 1
1 fixed 1.10000e-002 2.90600e-003 0.00000e+000 0.00000e+000 |
Temperature (Temperature)

! Range A B : C D
! high 9.99382e+000 2.5030%8e-002 i -2.11901e-006 2.42085e-009 :
low -2.55408e+000 2.29305e-002 -1.85729e-006 2.32607e-009
-5.02925e-001 3.64723e-002 i -9.74469e-006 5.31499e-009 |

. ‘t wide

Direction (Direction)

! Range A B cC D |
fixed 1.00000e+000 3.50000e-001 0.00000e+000 0.00000e+000 |
Conductivity (Conductivity)
Range A B c D i
| 0-74 -2.55389e-001 7.26215e-002 0.00000e+000 0.00000e+000 :
Operatorr  W.S, Ocean Systems Ltd

23-Jul-g7

. Date:
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Global Environmental and Ocean Sciences
Gemini House, Hargreaves Read, Swinden, Wiltshire, SN2 5AZ, UK

Instrument Calibration Certificate

Instrument Manufacturer: Aanderaa Instrument Type: RCM {4,578)7
Instrument Serial Number: 12417 GEOS Number: 400.97418

Speed (Speed)

. Range A B C D
fixed 1.10000e-002 2.90600e-003 0.00000e+000 0.00000e+000

Temperature (Temperature)

Range A B C D
high 1.00900e+001 2.46200e-002 -1.54900e-006 2.21400e-009
| low -2.43900e+000 2.27200e-002 -1.34400e-006 1.83700e-009
‘ wide -2.89600e-001 3.58300e-002 -8.38800e-006 4.30000e-008

Direction (Direction)

Range A B C D
. fixed 1.00000e+000 3.50000e-001 0.00000e+000 0.00000e+000

Conductivity (Conductivity)

Range A B c i D
0-74 -2.15800e-001 7.19200e-002 0.00000e+000 |  0.00000e+000

Operatorr  Aznderaa
Date: 27-Jun-97
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Global Environmental and Ocean Sciences
Gemini House, Hargreaves Road, Swindon, Wiltshire, SN2 5AZ7, UK

Instrument Calibration Certificate

Instrument Manufacturer:
Instrument Serial Number:

Aanderaa
11260

Instrument Type:
GEOS Number:

RCM (4,5,7,8) 8
400.94096

Speed (Speed)

Range A B c i D 5
fixed 1.10000e-002 2.90600e-003 0.00000e+000 |  0.00000e+000 J‘
Temperature (Temperature)
\‘ Range A B c ! D :
3 high 9.88770e+000 2.45686e-002 -1.15447e-006 | 1.89628e-008 |
: low -2.59844e+000 2.25629e-002 -5.19634e-008 | 8.50737e-010 !
wide -4.43719e-001 3.57550e-002 -7.94674e-006 ! 3.98846e-009
Direction (Direction)
Range A B c D E
. fixed 1.00000e+000 3.50000e-001 0.00000e+000 0.00000e+000 |
Conductivity (Conductivity)
Range A B L o4 D
0-74 -7.24700e-002 7.24700e-002 0.00000e+000 0.00000e+000
Operatorr  W.S. Ocean Systems L{d

Date: 22-Jul-97
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Global Environmental and Ocean Sciences
Gemini House, Hargreaves Road, Swindon, Wiltshire, SN2 5AZ, UK

Instrument Calibration Certificate

Instrument Manufacturer: Aanderaa
Instrument Serial Number: 11492

Instrument Type:
GEQS Number:

RCM (4,578)8
400.94231

Speed (Speed)

. Range

A B Cc D

fixed 1.10000e-002 2.90600e-003 0.00000e+000 0.00000e+000
Temperature (Temperature)

Range A B C D
high 8.97001e+000 2.46514e-002 -1.51294e-006 2.16781e-009
iow -2.51501e+000 2.20107e-002 1.01093e-007 1.14365e-009
wide -4.45476e-001 3.56126e-002 -7.86383e-006 4.18266e-009

Direction (Direction)
Range A B Cc D

1.00000e+000

3.50000e-001

0.00000e+000

0.00000e+000

. fixed

Conductivity (Conductivity)

Range

A

c

D

0-74

1.16192e+000

7.16410e-002

0.00000e+000

0.00000e+000

Operator:  W.S, Ocean Systems Ltd

Date: 22-Juk-97

| 01AB238-0900




SBE §/N 195057-2391 26 March 1997

Pressure calibration: PAINE 211-36-730-02 5000 psia S/N 180493

Temperature Compensation (TC) value = -141

Straight Line Fit:
Pressure(psia) = M * N + B (N = Binary output)
M= -0.65014 B = 2546.40
Quadratie Fit:
Pressure(psia) = A0 + AL * N+ A2 * N * N (N = binary output)

A0 » 2546.67320 Al = -5.501358e-01 A2 = -3.859561a-08

Straight Line Fit Quadratic Fit
Pressure (psil) Qutput (N) error, psi error, IFS error, psli ecror, AFS

14 .64 3896.15 -1.277 -0.03 -1.590 -D.03
1015.08 2358.02 -1.726 -0.03 -1.664 -0.03
2015.17 821.04 -2.557 -0.05 -2.307 -0.05
3015.13 -719.94 -0,665 -0.01 -0.41% -0.01
6015.15 -2259 .01 -0.079 -0.00 -0.017 -0.00
5015.07 -3796.85 -0.187 -0.00 -0.499 -0.01
4015.12 -2261.02 1.256 0.03 1.318 0.03
3015.08 -723.18 1.483 0.03 1.733 0.03
2015.07 816,87 0.253 0.01 0.502 0.01-
1024.95 2354.00 1.020 0.02 1.082 0.02

14.62 3890,10 2.657 0.05 2.356 0.05

OQutput binary values are averages of 101 samples taken at 2 Hz,

SEASOFT Versions 3.34 and higher will prompt for AO, Al, and A2

SEASOFT Versions 3.3L and lower will prompt for M and B
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{Degrees C)

SEA-BIRD ELECTRONICS,

1808 136th Place N.E., Bellevue,
Phona: (208} 643 - 9866 Fax: {208) 643 - 9954

SENSOR SERIAL NUMBER = 2391

CALIBRATION DATE: 25-Jul-97s

ITS-90 COEFFICIENTS

4.18282819e-03

5.96515388e-04
3.95441131e-06
-1.82910244e-06
, = 1000.000

g
B
i
3
3

18.8190
29.2600
32.6340

Temperature ITS-90

INSTRUMENT FREQ

(Hz)
2480
3374

3625
4453

.840
2686,

193

.222
.289
.288
4746.

721

Washington

98005

INC.

USA

Internet: seabird@seabird.com

TEMPERATURE CALIBRATION DATA
ITS-90 TEMPERATURE SCALE

1PTS-68 COEFFICIENTS

a = 3.64546882e-03
b = 5.8493858le-04
c = B8.96477182e-06
d = -1.82869261e-06
f, = 2480.840

INST TEMP
(IT5-90 °C)

1.1629
4.7032
15.3249
18.8189
29.2604
32.6337

RESIIDUAL
(ITs-40 °C)
-0.00014
0.00024
-0.00010
-0.00015
0.10040
-0.(0026

= l/{g + h¢n(fyD] + ifenx(fy/n} + jlem(ynl} - 273.15 (°C)

Temperature IPFTS-68 = 1/{a + b{fn(fy/N] + clZn¥ (/D] + dLEn*(fyN]} - 273.15 (°C)

Following the recommendation of JPOTS: T, is assumed to be 1.00024 * Ty, (-2t0 33 °C).

Residual = instrument temperature - bath temperature

0.0100
RESIDUAL

0.0000

2]

-0.0100

-0.9200
-5

10

15

20 35

TEMPERATURE (Degress C)

calibration delta T

date Iedeg €}
@ 25-Mar-yTs »1.54
0O 25-Jul-9Te -0.00

01AB238-0900




SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue,
Phona: {206) 643 - 9888 Fax: (208) 643 - 9954

SENSOR SERIAL NUMBER = 239}

CALIBRATION DATE:; 25.-Jul-97s

GHI COEFFICIENTS
g = -4.08673082e+00

h =
% =

4.89312424e-01
5.36578373e-04

j = 3.69660376e-06
CPcor = -9.57e-08 (nominal}
CTcor = 3.25e-06 (nominal)

BATH COND
(Siernens/m)

BATH TEMP

(ITS-90 °C)

0.0000
1.1630
4.7030
15.3250
18.819%0
29.2600
32.6340

Conductivity = (g + hf® + if> + jf* / [10(1 + & + p)] Sicmens/mster

BATH SAL

(PSU)

0.0000
34.5865
34,5868
34.5891
34.5885
34.5889
34.5850

.00000
.97224
.28334
.27835
.62321
.69666
. 05452

ke WO

Washington
internet: seabird@seabird.com

98005

USA

CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0} = 4.2914 Siemens/meter

ABCDM COEFFICIENTS

inominal)

RESIDUAL
(Siemens/m)

0.00000
-0.00006
0.00006
0.00001
0.00001
-0.00008%

a = 4.33490178e-04
b= 4,89587490e-01
¢ = -4.08756236e+00
d = -9.15352749e-05%
m= 3.1
CPeor = ~9,.57e-08
INST FREQ INST COND
(kHz) (Siemens/m)
2.88533 0.00000
8.27272 2.87218
B.64322 3.28340
9.73211 4.27836
10.08167 4.62322
11.05817 5.69657
11.41672 6.05458

Conductivity = (af™+ bfZ + ¢ + dt) / [10{] + ¢p)] Siemens/meter
1 = temperaure [deg Cl; p = pressure [decibars]; 4 = CTcor; e = CPeor;
Residual = (instrument conductivity - bath conductivity) using g, b, i, j coefficicnts

0.0020 ﬁ
e @
0.0010
RESIDUAL
(s/m
oo

o

-0 0010

-0.0020

2

3

&

CONDUCTEIVITY (Siemens/meter)

0.00006

calibration
<p date
B 25-Mar-O7s
© 5-dul-97s

slops
corrgction

0.999507
1.000000

01AB238-0900
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81 cm min
(32 inches)
117 cm max
(46 inches)

NN o

MODEL # WEIGHT IN WATER MODEL # WEIGHT IN WATER “A" DIMENSION
. RD-DROQ75 75.8 kg RD-SCO075 78.9 kg 76.2cm (30.0in)
RD-DRO150 222 kg RD-SC0150 25.0 kg 45.7cm {18.0in)
RD-DRO3QO 10.0 kg RD-SCO300 12.7 kg 40.6cm {16.0in)
RD-DRO60Q0 9.3 kg RD-SCO600 12.3 kg 33.0cm {13.0in)
RD-DR1200 1.6 kg RD-SC1200 4.5 kg 21.6¢cm {08.5in)
SPECIFICATION
Acoustic Characteristics Data Recording
Acoustic Beams: 4 beam JANUS, orianted 30 degrees Type: EPROM
off vertical in 30 degree azimuth Capacity: Up to 20Mbytes, 6Mbytes standard
increments {optional 20 degrea baam
configurations are available to order). Power
Velocity Range: + 10m/sac Internal Batterias: Alkaline or optional Lithium single or
No of Depth Cells: Upto 128 double pack.
Depth Ceil Length: 1to 32m
Long Term Accuracy:  +0.2% +0.5cm/sec Extarnal DC Power: +5.5 t0 15VDC and +12.5 to 40
Short Term Accuracy: VDC aexternal power may be used
Short Term srror Instead of batteries. Opticnal
. at Depth Cell Lengths (cm/sac) 115VAC, 50-60Hz input powaer is
available for RD-DR models.
Model # 1m 2m 4m 8m 16m 32m
Electricel Interfece
RD-SC/DROO75S 240 120 60 30 15 B
RD-SC/DRO150 90 45 22 N 6 3 Data Interface Type:  RS422 serial @ .3 to 19.2k baud.
RD-SC/DRO300 30 15 -] 4 2 1 Can also be configured to RS232.
RD-SC/DRO600 10 5 3 2 - -
RD-SC/DR1200 4 2 1 - Communications ASCI based control commands.
Protocol: Leader/trailer bounded block of 8 bit

bytes for current profile data.
Current Time Measuremant

Qutput Data: North. East and Vertical current
Maximum Operationel Renge in metres velocity components for 128 calls.
Echo Levael for 128 cells. Data
Modal # Freq DiC AiC Validity status of each cell, Time,
kHz Powered Powaered Water Temperature, X and Y Tilt, BIT
Status, BIT Diagnostics and other
RD-SC/DROO75 75 350m 700m data.
RD-SC/DRO150 150 250m 400m
RD-SC/DRO30O 300 120m 250m Physical Configurations
RD-SC/DROB00 800 60m 100m
RD-SC/DR1200 1200 30m 30m Oparating Prassure; 2000 PSI. Optional high pressure
. unitls are available.
Direction Accuracy: + 2 daegraes (for +30 degrees tilt}

TSP034/30/01/98
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Technical Information

RDI WORKHORSE ADCP

DESCRIPTION

The Workhorse ADCP is designed for general-
purpose shallow-water current monitoring at
instrument depths ranging from 5-200m. Its small
size, its mooring accessories, and its
comprehensive software makes it easy and
inexpensive to use. Its plastic housing will not
corrode or degrade with time, and every surface
can be painted with anti-fouling paint.

The internal electronics retain the time-tested
signal processing used in RDI's BroadBand
product line to give you the best measurement
performance possible. The electronics have been
redesigned for miniature size, lower cost and
easier manufacturing.

While large, expensive components {i.e. for high
power or lower frequencies) were eliminated, no
compromise was made that fundamental design is
the same as a BroadBand, you can be confident
that it will work from the outset.

INSIDE A MONITOR

The Monitor consists of a transducer assembly
and a three-board system electronics. The
transducer housing and pressure case are made
from high-strength plastic composite, internally
reinforced with metal where required.

Data are transmitted in either an ASCII or binary
format. Monitor software assists users in the
following operations: testing; data collection
planning; real-time data collection; display and
recording data listing; display and conversion to
engineering units in an ASCII format.

MOORING ACCESSORIES

A PVC bottom frame, filled with 50kg of iead
shot, can be deployed in shallow water from a
small boat. The frame is available in kits that are
assembled on site.

THE WORKHORSE SENTINEL

The Sentinel, a self-contained instrument, is
about twice the length of the Monitor. The
Sentinel can function in real-time mode the same
as a Monitor. It can use its internal batteries and
data recording as backup. The Monitor can also
function like a Sentinel by adding internal
recording and an external battery case.

TSPQ44/30/01,98
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SPECIFICATION

Water Valocity Profiles

Depth Call Size:  1-16m

Number of Cells: 1-128

Max. Velocity: 10 mis

Minimum Ping interval: 0.07 s plus sound travel tima
{use 1.4 ms/m of range; multiply sound travel time by 1.8
for 1 m cells)

Meesureament Psrformance

Cali Standard First Cell Min Max

size deviation ranga depth range

{m} {mmys) 1 [m) 2 {m) 3 {m) 4
1 130 3 5 1o
2 45 4 8 120
4 25 8 12 130
8 12 10 22 150
16 5 18 40 165

Notes: (1) standard deviation is ADCP uncertainty given a
single-ping, {2) the first cell range is the distance from the
transducer to the centre of the first ceil. (3} the minimum
depth assumes one good depth celt, {4) max range is a
nominal value based on typical oceanic backscatier; actual
range will vary depending on environmental conditions.
Assuming the ADCP is pointed vertically(O° tiit), the
maximum range is limited to 94% of the distance to the
surface.

Echo Intensity

Sampling: uses same depth ceils and time intervals
as velocity.

Uncantainty: +1.5 d8

Maximum Resistance of Power Conductors

The peek current depends on the transmit pulse which
depends on the cell depth size. The maximum cable
resistance {the sum of both power conductors) assumes a
ping rate of 2/second, a supply voitage of 48 VDC and a
voltage drop across the cable of 15 VDC,

Dapth  Maximum Cable
cell (m) rasistance ({2}

100

88

FAl

42

o e N =

Power
DC input: 20-60 VDC
Power Required;
Transmit: 200 W
Process: 3 W
Standby: 0.3 mW
Approximate Energy Consumption:
E = N {a8 + BIR + 50 m}} + yD where:
total number of pings
energy consumption {W-hours)
depth cell size {m)
profiling range {m}
deployment duration (days)
8 x 10-b W-hour/m
1.2 x 10-6 W-hour/m
8 x 10-3 W-hour/day
Note: muitiply R by 1.8 {for T-m cells)

nn

~TWROoDIomZE
g

Tranaducar and Hardware

Frequency: 300 kHz

Bandwidth: 75 kHz

Beam Angle: 20°

Configuration: 4-beam, convex

Max Tilt: 20°

Housing & Transducer Material: Composite plastic
External Connector:;7-pin low-profile underwater-mateable

Other Sensors
Warter Level {Optional)

Type: Strain Gauge
Range: 0-258 m
Accuracy: + & m over 0-200 m depth
Resclution: 0.25m
Temperature

Transducar mounted

Range: -6°to +45°C
Uncertainty: +0.4°C

Titt

Range: t 20°
Uncertainty: 1 2°
Compass

Type: flux gate

Uncertainty: * 5° @ 60° magnatic dip angle
Maeax Tiit: 20°
Downloadable user calibration

Environmantal

Max. Depth: 200m

Operating Temperature: -5° to 80 °
Storage Temperature: -5° to BO°®
Vibration: MIL-STD-167.1 type 1
Shock: 20 & Static

Dsta Communication

Serial: RS232.RS422 or RS485

Baud Rate: 300-115.200 baud. 9600 is standard
Data Format: ASC11 or binary

Anti-Fouling Paint

Any anti-touling paint may be applied to any surface.
Care should be taken on the transducer surfaces to
ensure the paint is applied unifermly.

Standard Accessorisa
8ottom-mountad frama: PVC filled with lead shot,
assembled on-site. External battery pack.

Standerd Software

The Monitor comas with software that assists in the
following operations: testing, data coilection, display and
recording, data listing, and data convarsion into
enginaering units in an ASC11 format.

TSP044,/30/01/98
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. SPECIFICATION

Measuring System

Self balancing bridge with saquentiai meesuring of six
channels and recording in solid state memory

The Channeis are:

1. Reference

This is a fixed reading that acts as a control on the

performance of the RCM and also as an Identification of

individual instruments.

2. Temperature

Standard is Low Range {-2.46 to 21.4°C}. Also
available are; Wide Range (-0.34 to 32.179C}; High
Range (to 36°% and Arctic Range (-2.64 to 5.62°C in
channel 4). Sensor type is Thermistor (Fenwall
GB32JM19) and accuracy is £0.058°C. Resolution is
0.1% of range selected and response time is 12

seconds {63%).

Conductivity
Sensor Type
Ranges
Accuracy
Resolution

4. Presaure
Sensor Type

Range
Accuracy

Caiibration

5. Currant Direction

Sensor Type
Rasolution
Accuracy

Max compass tilt
Current Speed
Range

Accuracy

Starting Velocity

Vector Averaging

inductive Ceil 2994
O-74dmmho/cm
0.1% of range
+0.025mmho/cm

Bourdon tube driving a
potentiometer
0-8000psi

+0.1% of range

Lowest calibration pressure
14.24psi

Magnetic compass with needie
clamped onto potentiometaer ring
0.35°

+ 59 for speeds from 5-100cm/s
+7.5° for speads 2.5-5 and 100-
200cm/s

12° from horizontal

2 10 295cm/s

+1cm/s or 2% of the actual
speed, whichevar is greater
2.0cm/sac

During the salected recording interval, the number of rotor
ravolutions and tha direction of the compass are sampled
every 12 saconds and broken into Easting and Northing
components. Successive components are added and
intermediately storad. When the selected recording intervai
has elapsed the resuitant average vector and its angle is

calculated and recordad.

Clock
Type
Accuracy

Sampling Intervals

External Triggering

Recording System
Type

Coding

Storage Capacity

Talametry
Acoustic

Frequency
Detaction Range

Depth Capacity

Net Walght
Recording Unit

Vane Assembly

Dimensions
Racording Unit

Overall Length
Ovaerall Height
Vane Size

Gross Welght
Recording Unit
Vane Assembly

Quartz Crystal

Beftter than + 2sec/day within 0° to
20° range

0.6,1,2,5,10, 15, 20, 30, 60
and 120 minutes selected by
interval selecting switch

A 6v pulse to terminal activates
instrument

Data storage unit 2990

PDC-4

Maximum 10,900 records of all
channeis tie. 75 days with 10
minute intarvals)

By switching on and off all acoustic
carrier

16.384kHz +56Hz

Typical 2,000 metres with
hydrophaone receiver

6,000 meatres RCM8 {2,000 metres
RCM7)

In air 15.2kg RCM8 {13.6kg RCM7)
In water 10.9kg RCMB8 {8.8kg
RCM7)

In air 14.1kg RCMS8 {12.2kg RCM7)
tn water 11.8kg RCMB8 (9.5kg
RCM7}

Height 520mm RCMB {495mm
RCM7}

Diameter 128mm

865mm

540mm

485 x 500mm

20.5kg RCMS (18.5kg RCM7)
22.0kg RCMB (20.0kg RCM7)

|

TSPO256/30/01/58
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