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OVERVIEW
As is well known throughout the industry, liftboats are inherently one of the more
hazardous work environments in the arena of offshore service. The causes of this range
from simple human error to catastrophic mechanical/structural failure and all to often
with the same results, loss of productivity, revenue, and, at a minimum, a hefty repair
bill.
With this in mind, suppose there was a system that would allow the monitoring of the
critical systems and structures that experience has taught us are the most common causes
of liftboat incidents. What would it be worth to know of an impending pinion failure?
Unusual stresses on the legs? The consolidation of the seabed before and after the pads
are set? That system is a reality. The aforementioned are just a few of the conditions that
are included in the proposed monitoring system. Designed by EMCsq Vessel Wrytha
using existing technology with all components available off the shelf.
The incorporation of this system with the vessel is accomplished by the placement of
various gauges and sensors throughout the vessel and it's systems. Strain gauges are
installed in the hull and legs as well as on each pinion and gearbox if needed. Level
sensors are placed in each tank. The signals of these, along with other monitoring
devices, are all brought together and displayed in a single display for the captain to view
during both, critical and routine operations.
In the event of a reading outside of the established parameters, a visual and audible alarm
would be activated. This gives the captain a pinpoint area to enact a corrective action
before a catastrophic failure has the chance to occur. Thus minimizing, if not
eliminating, down time and increasing the reliability rate of the vessel.
In addition to displaying system information to the captain, the data is also logged to an
onboard data recorder as well as transmitted to the company office for routine review or
real time monitoring in the event of a reading that would trigger an alarm.
This presentation is in two parts, first the software and hardware on pages 2 to 15 used to
monitor the vessel to obtain the data needed to accurately determine the load condition
afloat and on the pads for ground monitoring. This is especially important for soils
consolidation verses pad coverage and loading per square foot parameters. The second
part is that of obtaining the sea bed information in real time. The systems that could be
employed are from Scanning Sonar to visualize the sea bed for potential hazards to
pentameters that acutely measure the soil consolidation to Continuous Surface Wave
Systems that map the geophysics of the sea bed up to 90 feet below the vessel. Starting at
page 33 is a listing of the Liftboats lost as reported by the USCG.

VEOSM
The Vessel Environment Operational System Monitoring (VEOSM) user interface has
been designed to be easily understood at a glance. It combines the readouts of the
various manufactures' software into a simple screen display. If necessary, each
component's associated program can be individually accessed to enable a more defined
report.
In the afloat condition, the system tracks and records all tank conditions; vessel draft,
heel, and trim; calculates displacement and is capable of determining cargo loading
through the incorporated hydrostatics program. The accuracy of the hydrostatics program
is enhanced through the monitoring of the wind speed and direction as well as the
temperature and specific gravity of the water. The movement, stresses, and strains on the
legs are constantly monitored during transit.
While in the jacked condition, the system will likewise monitor and record the loads,
stresses, and strains on the legs, pinions, gearboxes, hull, and the crane during operation.
The VEOSM will also assess the water depth, air gap, and seabed consolidation at
predetermined intervals.
In the event of an incident that causes a reading in the system that is outside of the
established parameters, an alarm will sound coupled with a visual warning. The VEOSM
will, at that time, begin to constantly record and transmit data to the port office and will
continue in the constant record mode until the incident is corrected.
Due to the differences in construction of individual lift boats, the VEOSM must be
engineered for each installation. Upon implementation, each system will be type classed
by Lloyd's Registry for recognition by insurance companies, government agencies, and
international organizations.
To enable implementation of the VEOSM, vessel data will be collected in its working
environment to establish required parameters. A stability work up, including an incline
test, will be performed. The incline test will be performed using EMCsq Vessel Wrytha's
USCG approved electronic equipment and can usually be done in less than two hours. A
global analysis on the vessel's structures will be required to locate critical areas that
require monitoring. Each system installation package will include all the required
engineering and drawings to reflect the upgrades to the vessel's hull and systems. After
hardware and systems installation, EMCsq Vessel Wrytha will calibrate and test the
system using their own electronic equipment and, for the first year of operation, will
perform scheduled re-calibrations.
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COMPUTER
The computer of the monitoring system is a completely self-contained unit capable of a
pre-determined number of hours of operation in the event of a complete loss of vessel
power.
The unit consists of a stainless steel case, two hard drives, a data recorder, an emergency
data recorder, an internal power supply, one satellite modem, and one 17-inch LCD flat
screen monitor.
The computer system can only be accessed via a laptop interface since there is no
keyboard. This is done to minimize the possibility of system failure due to erroneous
input by the operator.
STAINLESS STEEL CASE - The use of a stainless steel case is considered to be
imperative due to the naturally corrosive environment. The case is filtered to ensure an
extended and maintenance free operational life. Optionally, the case can be completely
sealed and fitted with a "water" cooling system.
HARD DRIVE - Two hard drives are used to provide a redundant system in the event of
a failure of one hard drive. Each drive contains the complete operating system and
programming required to operate the monitoring system and are capable of being
changed "on-the-fly". They also maintain a log of the monitoring system and will
automatically backup the log to the alternate drive.
DATA RECORDER - Our standard data recorder has 80 GB of storage space. It will
maintain the complete log of the vessel's monitored events. Considering the average file
size for a log and if log entries were made at 5 minute intervals, the data recorder would
be capable of recording approximately 14 years of data.
EMERGENCY DATA RECORDER ("Black Box") - In the event of an alarm in the
monitoring system, this data recorder will record constantly until the emergency situation
is rectified.
INTERNAL POWER SUPPLY - The internal power supply is a 12-volt gel cell battery
that acts as an uninterrupted power supply (UPS). The system is normally powered by
the vessel power supply through the internal power supply. This arrangement allows for
the internal power supply to remain at a full charge at all times during normal operation.
In the event of an interruption of vessel power, the internal power supply takes over with
no interruption of power to the computer.
SATELLITE MODEM - The satellite modem provides a means of uploading the
monitoring system log to the company office controller at predetermined intervals. In the
event of an unexpected happening, the system will be able to immediately report any
readings that occur outside of established parameters.
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VEOSM SYSTEM MONITORING

SYSTEMS MONITORING
AFLOAT
Tanks:
All tanks calculated for gallonage & WT.
Draft:
Sensors at midship PORT & STBD
Heel & Trim:
Digital Clinometer readout
Displacement:
Calculated from Draft , Trim & Water Sensors
Deck Cargo:
Calculated from above data
Wind:
Direction & speed
Seawater:
Temp. & SG
Legs:
Movement Stress & Strain
JACKED
Air Gap:
Elevation & Wave height
Legs:
Loading Stress & Strain
Hull:
Loading Stress & Strain
Pinions, Hyd. Sys.: Loading Stress & Strain
Crane:
Loading Stress & Strain
Seabed Consolidation, bearing loads per square foot.
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OVERLOAD WARNINGS
Seabed Consolidation:
Jacking System:
Legs:
Crane:
Computer:
System:

bearing load per square foot less then required.
Failures of Pinion, Gearbox, Motor
Overloading of Weight, Stress & Strain Failure
Overloading of Weight, Stress & Strain Failure
Failure went to backup
Failure location

DATA REPORTS
All Stored and printed on demand
Vessel Loading Log:
Stored to HD every 5 Min.
Event Log:
Recorded in Real Time to Black Box
Vessel Daily Log:
Summation of Preset Time Period
Maintenance Log:
Report of items in need of attention
Satellite Up-Link:
Access all data by Port Capt.
Data Storage:
Spread Sheet format

FUEL OIL
TANK
BALLAST
STBD
#4 TANK

BALLAST
PORT
#3 TANK

S TE E RING GEAR

BALLAST
PORT
#2 TANK
POTABLE
WATER
#2 TANK

POTABLE
WATER
#1 TANK

POTABLE
WATER
#2 TANK

SEWAGE
BALLAST
STBD
#4 TANK

BALLAST
PORT
#1 TANK

Frequency controlled vibrator

POTABLE
WATER
#1 TANK

BALLAST
STBD
#3 TANK

FUEL OIL
TANK

BALLAST
STBD
#2 TANK

BALLAST
STBD
#1 TANK

Crane Pedestal

HYD. OIL
2 TANKS

VESSEL AFLOAT MONITORING
Telescoping leg to
insert sender unit in sea
and LOADING DATA
bottom after the legs are set.
Electronic Clinometer 2 axis Heel & Trim (1)
Level Sensor N/Haz. (8)
Level Sensor Sonic Haz.Loc. (4)

VESSEL JACKED MONITORING
and using LOADING DATA
Uplink Antenna. (1)
Equipment Send/Receive Antenna. (5)

Level Sensor N/Haz./ Corrosive (4)

Electronic Clinometer 1 axis Elev. (1)

Level Sensor Sonic / Radar N/Haz. (2)
for DRAFT & AIR GAP
Stand pipe w/ vent

Loadcell system one per gearbox (TBD)
Strain Guage Pinion with Trans collar. (TBD)
Hyd. SENSOR. (TBD)
Strain Guage. (TBD)
Crane Loadcell with Trans. collar (1)
Readout at operator station & input system

Crane Pedestal

EMCsq. Vessel Wrytha
MEMBER OF
SNAME ~ ASNE ~ IAMI

Frequency controlled vibrator
see drawing for details
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HARDWARE
The hardware included in the monitoring system is as follows:
Pinion Monitoring
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Leg Monitoring

6

Load Monitoring

7

Crane Monitoring

8

Hull Stress Monitoring

9

Liquids Monitoring

10

Hydraulic System Monitoring

11

Environmental Monitoring

12

Draft / Air Gap Monitoring

13

Seabed Consolidation Monitoring

14

5

PINION MONITORING

STRAIN GAUGE

BEARING
SURFACE

The pinion, gearbox, and motor can be monitored by the strain gauge. The
readings, when analyzed, will indicate gear wear, pinion fatigue, gearbox
wear, and motor fatigue by cross-referencing with hydraulic readings. Strain
gauge will be installed as shown and individual pinion parameters will be set
at installation due to inconsistencies in manufactured materials.
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ASSEMBLY
TOWER ~ PINION ~ GEARBOX

MOUNTING
HOLES

GEAR BOX

PINION
BEARING CAP

NOT SHOWN ACTURAL SIZE
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LOAD MONITORING
The loadcell is used to monitor the load at each pinion. This will enable independent
verification of pinion load, any brake creep, or failure of pinion. It will also be used in
combination with all other pinion loadcells for gross load on vessel and loading on legs.
It will also indicate the various loads that occur when raising the legs, i.e. pad suction, silt
accumulation, and water in legs. Two types of load cell can be used, a load bolt (shown
on page 5) or a loadcell as shown here.

PLAN VIEW

Loadcell

LOADCELL ASSEMBLY
pinion

END VIEW

Adjustment Bolts

Loading Bracket

Loadcell

Mounting Housing
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LEG MONITORING
Strain gauges will indicate excessive forces in the legs in both the jacked and transit
conditions.

STRAIN GAUGE
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CRANE MONITORING
Monitors all functions of the crane for moment calculations.

CLINOMETER

STRAIN GAUGE

LOADCELL
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HULL STRESS MONITORING
Strain gauges will be placed in critical areas of the hull based on global analysis.

STRAIN GAUGE

Crane Pedestal
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LIQUIDS MONITORING
Sonic measuring devices will be employed due to their reliability and ease of
maintenance. They also are accurate to within 1/8" for accurate quantity assessment.

NON-HAZARDOUS LIQUIDS

HAZARDOUS LIQUIDS

FUEL OIL
TANK

BALLAST
PORT
#3 TANK

STEERIN G G EAR

BALLAST
STBD
#4 TANK

BALLAST
STBD
#4 TANK

POTABLE
WATER
#2 TANK

BALLAST
PORT
#2 TANK

BALLAST
PORT
#1 TANK

BALLAST
STBD
#2 TANK

BALLAST
STBD
#1 TANK

POTABLE
WATER
#1 TANK

POTABLE
WATER
#2 TANK

POTABLE
WATER
#1 TANK

BALLAST
STBD
#3 TANK

SEWAGE

FUEL OIL
TANK

HYD. OIL
2 TANKS
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HYDRAULIC SYSTEM MONITORING
Hydraulic system pressure will be monitored at each gearbox pressure and return line to
accurately assess the individual motor function.

PRESSURE
TRANSDUCER
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ENVIRONMENTAL MONITORING
Environmental monitoring is essential to the operation of the vessel for calculations of
hydrostatics in the afloat condition and wind speed monitoring in the jacked condition.

DATA LOGGER

AIR SENSOR

Crane Pedestal

WATER SENSOR
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DRAFT / AIR GAP MONITORING
The radar unit is mounted in a tube within the hull of the vessel at midship on both port
and stbd. sides. This unit will read the draft of the vessel in the afloat condition as well as
the Air Gap when the vessel is in the jacked condition. This unit will also be used in
determining wave heights under the vessel.

Crane Pedestal

RADAR DISTANCE
SENSOR
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SEABED MONITORING SYSTEMS

VESSEL OPERATORS COMPUTER SCREEN
AT STARTUP OF LEG DEPLOYMENT
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EQUIPMENT LOCATIONS & OPERATIONS
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9
8
7
6
5
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PLAN VIEW

A bout 5'

A bo ut 15 '

881 A ~ IMAGENEX DIGITAL
MULTI - FREQUENCY
SCANNING SONAR

This drawing is an overview of the vessel moving to location with the Sonar
deployed. The sonar is housed in a fixture that also contains the soils probe. Note the
area of coverage by deploying 3 sonar units, this will allow the operator to view
independently the areas were all 3 pads will be set in both the plan view & sectional
elevations.
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CONSOLIDATION PROBE MODE
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10'

LOAD PROBE FOR
CONSOLIDATION TEST
& MONITORING

This drawing is an overview of the vessel after it has set the pads into the soils. The
probe is then lowered automatically by the program, which also shuts down the
sonar mode. The probe will monitor the soil consolidation for initial installation of
the pads as well as monitor the consolidation & shifting of the soils while the vessel
is in the jacked condition.
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Introduction
The goal of this Triton Elics International system is to provide a simple and accurate visualization tool to
better inform lift boat operators of potential hazards during the anchoring and elevation process.
The proposed turnkey solution of sensors and software will provide:

Real-time monitoring of incoming sensor data;

Real-time processing and geo-referencing of raw scanning sonar data

Real-time presentation of seabed surface imagery relative to boat and leg position.
The proposed system will consist of:

TEI Scanning Sonar Interface and Processing Computer System

TEI GIS Platform and Display Tools for Scanning Sonar Data

Scanning Sonar and required ancillary sensors

Training covering basic operation and components of the software

Assumed Operations
The discussion throughout this proposal assumes the scanning sonar will be mounted on a telescopic arm
central to the overall dimensions of the liftboat. Upon arrival near the wellhead station, the scanning sonar
will be deployed to a depth approximately 20 feet from the surface of the seafloor. As the liftboat
approaches the station data acquisition and processing will take place.

NOTE: This proposal represents a first draft of equipment and software provided by Triton Elics
International for the monitoring of seabed features related to lift boat operations. Further discussions
between all parties involved are required for a final system configuration.

19

1. Software and Hardware Components
A Triton Elics International acquisition and processing system will be used to log and display scanning
sonar imagery data. Scanning sonar data will be collected and co-registered with navigation information
(DGPS) and ancillary data (heading, pitch, and roll). All the raw data will then be processed into a
geographically-correct seabed surface that can be directly compared to the vessel and platform positions in
real-time.
The software will consist of following components:

TEI Scanning Sonar Interface

TEI GIS Platform and Display Tools
The hardware will consist of following components:

Triton Elics International PC-based topside system: This system will be equipped with
acquisition, processing and display software and interfaces to ancillary sensors.

Scanning Sonar: This sensor will provide high-resolution, raw acoustic imagery.

Combined Gyrocompass and Motion Sensor: Heading and attitude information are
required for proper geo-referencing of the raw imagery data (building of a seafloor surface).

DGPS: Differential DPS is required to provide accurate positioning of seabed images and
the vessel relative to information displayed in the GIS viewing platform to be used by the
operator (electronic navigational chart, engineering drawings, etc).

Software
The software applications presented within this proposal are standard Triton Elics International products.
Some modifications of the scanning sonar interface will be required for the specific application of lift boat
operations.
The software portion of this proposal is composed of two applications (see accompanying figure):
1.
2.

TEI Scanning Sonar Interface
TEI DelphMap / DelphNav

TEI Scanning Sonar Interface
The TEI Scanning Sonar Interface is the primary software for collecting data from the scanning sonar,
DGPS, gyrocompass and motion sensor. It serves as the central integration point of all sensors, coregistering incoming data by means of time-stamp.
As a quality control check during acquisition, the TEI Scanning Sonar Interface features color-coded
display menus showing the operational status of each sensor. Green, Yellow, and Red background colors
will indicate whether raw sensor data are being received.
The TEI Scanning Sonar Interface is simplified in order to eliminate user-error. The operation of the
system may be limited to “Start Scan”, “Stop Scan”, and “Capture Map”. The “Capture Map” feature
would enable the operator to save a TIFF image of all information displayed within the GIS window for
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possible uploading to another system (e.g., for onshore analysis of the data prior to lowering the legs). If
desired, the raw data can be logged to hard disk.

TEI DelphMap / DelphNav
The main data display will be handled in our existing DelphMap / DelphNav package.
The primary function of this package is to provide the operator with a real-time display of the vessel
position relative to a fully corrected and geo-referenced image of the seabed. Such a display will help
establish whether an obstruction or hole influences leg deployment.
Background imagery can be imported into DelphMap in the form of electronic navigational charts or vector
files (e.g., DXF files containing engineering information). Data processing required to create the fully
corrected seabed image will be completely transparent to the operator.
DelphMap will display the position of the lift boat and lift boat pads relative to the seafloor imagery and
wellhead location. Dimensions of both the lift boat and pads can be input and will be graphically
represented to scale.

Hardware
A Windows-based PC platform will be used to acquire the raw sonar and sensor data.
TEI has a long history of supplying rugged, high quality acquisition systems for use in the offshore
industry. A number of options are available for this platform, including:

A fully ruggedized rack-mount chassis with passive backplane and single or dual monitors;

A ruggedized rack-mount chassis with high-end graphics and single or dual monitors;

A compact field unit with single monitor.
The final acquisition platform configuration will be determined after further discussions with the vessel
operators.
The other sensors listed in this proposal (DGPS, gyrocompass, motion sensor) are essential for proper
correction and geo-referencing of the scanning sonar data. Manufacturer and model numbers will be
supplied during the next proposal phase.
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Proposed Operator Display site
location
Overlay of
Known
Engineering
Information

Electronic
Navigation
Chart
Background

2.

Geo-referenced
Scanning Sonar
Data

Position
Information
(optional)

Overlay of
Platform
Position

Compass
Display
Overlay of
Vessel Position
(dynamic)

Start Scan
Sonar

Stop Scan
Nav

Heading

Capture Map
Attitude

Status displays for raw sonar data and ancillary sensors (DGPS,
gyrocompass, and heading sensor). Color-coded (Red, Yellow,
Green) to inform operator whether data from each sensor is being
received properly.
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Data logging
indicator
(optional, depending
on whether logging of
raw data necessary)

Summary
The turnkey solution proposed in this document will provide the following:

Fully corrected, geo-referenced imagery of the seafloor within a GIS environment;

Capabilities of importing electronic navigational charts with well head positions and existing
engineering information.

Display of seabed imagery on top of electronic navigational charts within DelphMap.

Display of lift boat and lift boat pads relative to all other information shown in DelphMap.

Capabilities of exporting geo-referenced image files for analysis at other system locations.

Optional storage of raw and processed imagery for archiving and future operations.
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ADDITIONAL SOFTWARE AND SYSTEMS

The following pages contain additional software by TRITON ELICS that can be
added to the programs.

Also there is a GEOPHYSICS system of Continuous Surface Wave shown that can
be added to the vessel for more detailed ground variability assessment.
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SEABED CONSOLIDATION MONITORING
2MPa/200cc Advanced Pressure/Volume controller
Overview
Traditionally geophysics has been used as an indirect means of targeting and
dimensioning sub-surface features. This application has its origins in oil and mineral
exploration. It has until recently been only marginally successful in engineering site
investigation.
This is due mainly to lack of resolution and poor choice of geophysical technique
Recent developments in laboratory small strain stiffness measurements and the use of
non-linear finite element analysis have closed the gap which had been thought to exist
between static and dynamic measurements of stiffness. This has enabled Stiffness
parameters determined from seismic velocity measurements to be used in geotechnical
design (Fig 1).
The GDS Continuous Surface Wave System (CSWS) is used on the ground surface and
makes use of Rayleigh waves which are constrained to propagate within a zone
approximately one wavelength in depth. In ground where the stiffness changes with
depth these elastic waves are dispersive in nature which means that they travel at a
velocity which is dependent upon frequency or wavelength.
The CSWS uses a frequency controlled vibrator to regulate the frequency of these surface
waves thus permitting a dispersion curve (velocity against frequency or wavelength) to be
readily determined (Fig 2). By using the theory of elasticity, shear wave velocity. and
shear modulus G, can be determined from these velocity measurements. Thus the system
enables a shear stiffness-depth profile to be determined to depths between 10m
(in clays) and 30m (in some granular soils and weak rocks) without the need to provide a
borehole. These profiles enable remarkably accurate geotechnical engineering predictions
of surface settlement.
The CSWS provides on-line data processing such that the stiffness-depth profile may be
viewed as the test is in progress.
This allows the operator to assess the quality of data before moving to another location.

System features

Provides on-line shear modulus with depth profile to depths of up to 30m depending on
the type of soil or weak rock.

Enables rapid assessment of ground variability across a site in terms of stiffness.

Provides stiffness parameters for ground that is difficult or impossible to sample in a
representative manner e.g. granular soil and highly fractured rock.

Provides between 50 and 100 (or more) stiffness measurements per location.

Can be operated by two persons in the field.

Enables remarkably accurate predictions of settlement.

27


Verifies soil improvement e.g. from dynamic compaction, vibrofloatation, classic
consolidation.

Enables the measurement of Gmax which can provide a valuable benchmark for
stiffness investigations in soils.

Characterises small strain site period to give earthquake response.

Fig 1. Approximate strain limits for reliable measurement of
soil stiffness

Fig 2. By knowing the frequency, f, and the change in phase with distance from the vibrator, we can
determine the phase velocity.

System set-up
The set-up is shown in Fig 3 and Fig 4. A computer controlled inertial vibrator applies a
precisely regulated and measured continuous vertically polarized disturbance to the
ground surface. This generates surface waves which are detected by a line of sensors
(geophones) which are co-linear with the vibrator. The signals from the sensors are fed
back to the computer, which analyses the phase relationships between them and so
computes the velocity of the surface wave. By changing the frequency of the continuous
wave generated by the vibrator, velocity measurements can be made over a range of
28

depths. The dispersion curve so measured is inverted to produce a profile of surface wave
velocity with depth. By entering the bulk density and its Poisson's ratio of the soil/rock
this profile is converted to that of shear stiffness with depth. These parameters may be
estimated on site with minimal errors in stiffness. The plot of shear stiffness against
depth may be viewed after each stiffness measurement is made.
Typically a shear stiffness-depth profile will contain between 50 and 100 separate
stiffness measurements at different depths. By using smaller frequency increments even
more stiffness measurements may be made. A typical profile will take about 2 hours to
produce. If the cost of each individual stiffness measurement is considered the surface
wave system works out cheaper than other direct methods of measurement such as the
pressuremeter and the plate loading test.

Overview
The GDS Spectral Analysis of Surface Waves (GDS-SASW) System provides a compact,
lightweight and easy to use system for the analysis of surface waves.
The system performs an on-line Fast Fourier Transform (FFT) on the acquired data with
automatic stacking and trigger re-arming allowing for as many as 15 separate records per
minute to be acquired for a single test. The stacked data may then be manually or
automatically ‘picked’ to create an on-line stiffness v depth plot.
The GDS SASW system uses impulse or transient energy sources to measure the seismic
wave velocity. A variety of energy sources may be used for example:

Hammers or drop weights using the accurate remote triggering facility.

Non-user controlled energy sources (eg Dynamic compaction rig) may be triggered
either manually from the control unit or by setting a threshold limit change in the first
geophone.

Using the optional direct memory access facility of the equipment, pre-triggering of
data may be selected. This means that the signal may be acquired before the actual trigger
T0, enabling more accurate T0 times to be established. The GDS SASW system is based
on the GDS Surface Wave Control Unit. This general-purpose control unit provides
almost limitless possibilities for future seismic testing. The unit is ready configured for
use as the main control unit for the GDS Continuous Surface Wave System (CSWS).
This system uses a vibrating energy source run at single frequencies under the complete
control of the unit.
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System Features

Simple to use dedicated software written for Windows 95

Standard system for 2-6 geophones, upgradeable to a maximum of 12

Ready configured to be used for Continuous Surface wave testing with the addition of a
GDS shaker and power amplifier

Runs continuously for up to 8 hours with 12 V battery

Based on 200 MHz or higher CPU with 64 Megabytes of memory

12.1”colour TFT touch screen

May also be used as standalone Personal Computer

Padded Transport Case

Integral geophone amplification and signal conditioning

Software Features

Remote (hardware) or Local (software) triggering capabilities

Hardware triggering via switch contact on source of impulse (e.g. hammer)

Manual triggering through software, i.e. the system can be triggered by the user
touching the trigger button on the touch-screen.

Time Domain Stacking or Frequency Domain Stacking with automatic trigger re-arm

On-line coherence calculation

Maximum aggregate sample throughput of at least 160 kilo-samples / second

Instantaneous Fast Fourier Transform after each data acquisition set

Extremely simple ‘
wizard style’graphical user interface for test setup (example below)

Data Stacking
Time domain stacking. This means that multiple records can be added together in the
time domain.
This gives averaging of repeated pulses and effectively reduces random noise. This
technique should only be used with automatic triggering.
Frequency domain stacking. Each set of time domain data is converted to frequency
domain by means of the on-board FFT conversion. This data can then be averaged over a
number of pulses to give signal enhancement.

Phase shift stacking. This technique allows the results of multiple blows from different
impulse sources to be averaged together. At each blow a set of phase shift v. frequency
tables are created from the FFT; this data is then used to create phase difference tables for
each combination of two geophones. After all blows have been completed a statistical
analysis is performed to establish data reliability and select data for those frequencies that
are reliable.
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LIFTBOATS LOST

The following pages is a list of liftboats lost or damaged from the dates of
September, 1992 to January, 2001 as reported by the USCG, weather information in
red added by EMCsq. as taken from the UNISYS Tropical Storm Data.
The list represents an estimated loses and claims to the insurance companies of over
$120,000,000.00. Other loses of income revenues etc. has not been calculated into
this figure, which could total to almost 5 times that amount.

The following is summations of the causes of lose by the 21 vessels.
STORM:
HULL FAILURE:
STRUCTURE FAILURE:
JACKING SYSTEM FAILURE:
NO SITE SURVEY:
OPERATOR ERROR:

4
2
2
4
4
5

19%
09%
09%
19%
19%
24%

Of the above loses other then storm, 16 accidents or 76% could have been avoided
by a monitoring system with site survey. Of the storm related loses, 3 might have
been avoided if the proper air gap was known and/or site survey with soil
consolidation for proper placement of vessel.
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Bonita 13Jan01 NONE STORM RELATED

Air hose from boat starting air supply attached to a manifold on a platform to clean the pipe. The
opening of an incorrect valve on the platform applied natural gas to the air line from the boat at a
pressure exceeding the relief valve setting on the air receiver and the engine room filled with gas
causing an explosion.
Superior Conqueror 16Nov00 NONE STORM RELATED

Lost a pad on one leg, counter ballasted to correct the list, was running inbound to escape
increasing weather, near the surf line the boat started shipping water in the engine room and was
intentionally beached to prevent sinking.
Atlas 16Aug00 NONE STORM RELATED, The following accounting is incorrect of the failure.

A jacking gear box failed and would not turn. Not having any fitting to blank off the hydraulic
hoses to the motor on the failed gear box, the boat captain unbolted the motor from the gearbox
and left it lying on the deck. Thereafter the boat was jacked and went into a free fall due to a lack
of fail safe design in the jacking system hydraulic circuit.
Johnette 21Apr00 NONE STORM RELATED

Jacked up on the edge of a large drilling rig can hole in the bottom. The soil at the edge of the
hole collapsed after the boat was elevated.
D. L. Hanson 25Sep99 NONE STORM RELATED

Was jacked up and operating after a long standard preload operation. The footing suddenly
punched through without warning.
G.F. Flagout 11Sep98 STORM RELATED, 55 MPH WINDS AS REPORTED BY UNISYS

Was jacked up and abandoned in front of Tropical Storm Frances. The accident appears to be
caused by soil erosion under the footing. See storm summary data attached and note that the
storm was large in extent with gale force winds extending 300 miles north and east of the center.
R.E. Thibodeaux 11Sep98 STORM RELATED, 55 MPH WINDS AS REPORTED BY UNISYS

Was jacked up and abandoned in front of Tropical Storm Frances. The accident appears to be
caused by soil erosion under the footing. See storm summary data attached.
Able Queen 09Sep98 NONE STORM RELATED

The vessel was jacking down from the working air gap and securing for a squall when the port leg
hydraulic hose burst and caused it to fall to port. The liftboat sank in shallow water at Main Pass
68 with the aft leg and part of the cabin out of the water. Two subsequent storms and a hurricane
put the hull on the bottom.
Gulf Island V 09Sep98 MECHINAL FALURE THUS CAUSING STORM RELATED

The vessel had a jacking system problem that had it disabled at a minimum air gap. The
increasing wave height due to Tropical Storm Frances knocked the boat down when the waves hit
the hull. The hull drifted southward and sank a considerable distance from the original site.
Houmas 31Jan98 (Lake Maracaibo Venezuela) NONE STORM RELATED

The boat was taking water quickly while floating and the captain was attempting to make port
before the vessel sank. A sharp turn was taken to avoid colliding with some overhead power lines
and the vessel capsized and sank.
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Ram VII 28Aug97 NONE STORM RELATED

A broken hose on the stern leg caused a free fall event due a lack of fail safe design in the jacking
system hydraulic circuit.
Manta Ray 06Oct96 STORM RELATED, 60 MPH WINDS AS REPORTED BY UNISYS

Was abandoned elevated with a minimum air gap in front of Tropical Storm Josephine. The
wave height increased until the waves struck the hull knocking the boat down.
Gulf Island VI (sic) 15May96 NONE STORM RELATED

Had a flooded leg and capsized during transit.
Falcon 04Oct95 STORM RELATED, VESSEL ON WEST SIDE OF STORM BY 90 MILES

Was elevated on the outside of the Chandelier Islands and was abandoned in front of Hurricane
Opal. Opal hit the location with a 130 knot wind speed and no trace of the boat was ever found.
Ruth 05Sep95 (Nigeria) NONE STORM RELATED

Due to the location an investigation by the Coast Guard was not conducted. Probably cause was a
partial punch through of the starboard leg while centering it in an existing hole.
Richard D. Hupp 13Dec93 NONE STORM RELATED

The jacking controls were left in the “on” position and an engine was started to use the crane
resulting in the boat jacking itself over.
Gulf Island VIII 13Oct93 NONE STORM RELATED

Lost footing stability into a can hole while elevated.
Shoreline X 21Nov92 NONE STORM RELATED

Taking water while underway and capsized while the captain was in the engine room.
H.G. Newberry 19Nov92 NONE STORM RELATED

Was pulled completely under water while breaking footings, the engine room down flooded, and
the vessel sank.
Donald J. Allen 27Oct92 NONE STORM RELATED

This was a start up engineering problem on a new vessel and the incident is not a causality of any
type.
Dickson IV 23Sep92 (Nigeria) NONE STORM RELATED

Was capsized accidentally by a crane dockside while attempting to make footing repairs.
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