THE VEHICLE

The i-Trencher is a highly manoeuvrable self
propelled tracked vehicle, with a turning radius
of 30m, that has been designed to have minimal
ground pressure to enable traction in 10kPa soils.
The vehicle will operate in normal ‘Follow Sub’
DP mode from a typical PSV instead of using a
very high bollard pull TSV as used by standard
ploughs. The vehicle is fitted with 2m wide track
pads with a profiled and proven growser design
to ensure maximum traction in soft sails. It is
fitted with 2 850kg bollard pull lateral thrusters
to enhance its high manoeuvrability to ensure
the vehicle lands over the product in a controlled
manner. The vehicle is multi-configurable to easily
accept a variety of surveillance equipment. It is
fitted with a full array of cameras, lights and pan
and tilt units.

The vehicle hydraulic system is rated to 1500m
and is upgradeable to incorporate any further
vehicle improvements. All primary motors and
pumps are sourced from proven industry standard
manufactures. The chassis design is optimised
for lightness, vehicle systems packaging and
high strength, and is constructed of RQT (Roller
Quenched and Tempered) high strength steel.

There are full contingency measures included in
the vehicle to allow for hydraulic and mechanical
ROV intervention in the event of any failures. The
vehicle tool connectivity has been optimised for
minimal man handling during tool change outs.
As such the change outs will be safer, more
controlled and quicker even in severe weather
conditions, a dedicated semi-automated tool
change out package is included on

the vessel.

the i-Trencher
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Launch and Recovery

The i-Trencher Launch And Recovery System (LARS) will be delivered with the vehicle and is
rated to 90 tonnes SWL at Seasate 5. It is certified by Lloyds Register of Shipping (LRS), this
certification influences all equipment in the lift path, including the vehicle, lift wire, docking bullet
and swivel, A-frame, docking frame, Passive Heave Compensator (PHC)

and lift winch. The PHC has been developed with Orcaflex software to

evaluate the vessel motions and optimise the movements on the arm to

ensure that all launch and

recovery operations are

performed in a controlled and

safe manner in Seasate 5.

Lift Line

To maximise strength whilst keeping weight down, the A-frame is constructed with RQT high
strength steel. To increase reliability of the A-frame in salt water environments the unit’s main
hydraulic cylinders are ceramic coated. Connected to the A-frame is a damped docking
frame/head which has a telescoping ability to capture the vehicle outboard and inboard to
minimise, and in most instances eliminate, any pendulum effects of free swing. In particular the
vehicle is fully captive when the vehicle lands on deck which is the optimum method of landing
on deck, especially in rough weather.

The lift winch is supplied with hydraulically powered fleeting gear to ensure the wire raps are
located correctly, in addition the winch drum is grooved specifically for the lift wire diameter
to aid this. The lift wire is a torsionally balanced low spin type to alleviate

unnecessary extra rotational forces the i-Trencher thrusters

have to counteract. In addition to the low spin rope a

swivel is incorporated into the vehicle docking bullet

to eliminate any residual torsion in the rope. docking

bullet is double ended to match the latching

mechanisms on the docking frame and the vehicle.

The vehicle will be unlatched when it has been

successfully landed on the product and the

docking bullet returned to the docking

frame, the control umbilical will then be

managed from the vessel as per normal

trenching procedures.

Umbilical

The 1800m long double armoured umbilical carries all
the power and control to vehicle and includes fibres
for possible upgrades and redundancy. The 25tonne
SWL hydraulically driven umbilical winch is fitted with
powered fleeting gear and a grooved drum to ensure
efficient cable storage. The umbilical cable is handled
overboard by a dedicated sheave on the A-frame leg.

LARS Support

The i-Trencher system is supported by a dedicated LARS Hydraulic
Power Unit (HPU) with integral power van and a LARS kiosk to control
all deck equipment during all launch and recovery operations. The
power for the system is supplied from the host vessel. The i-Trencher
vehicle is controlled via a dedicated control van.

i-Trench Trenching Tools

A full range of tools are fitted to the i-Trencher to ensure the trench quality

is at its highest and customer products are handled without damage. For

trench cutting, 2 chain assemblies with attached picks are fitted to

the underside of the vehicle and are deployed at differing angles to

suit the proposed trench depth. These have been developed with

specialist land based hard soil and rock mining/trenching

contractor. To ensure spoil is efficiently collected 3 dredge

pumps are fitted to the vehicle. Two of these pumps will collect

soil from the front of the digger chains and the rear dredge

will clear any remaining spoil from the bottom, or spoil from

any wall collapse. These dredges are capable of removing single

spoil particles up to 220mm in diameter and all spoil collected from the
dredges is ejected away from the vehicle. For open trenching 1 digger chain is
mounted forward and 2 further digger chains are mounted on a chassis connected
to the back of the vehicle at a set angle for the proposed trench profile, with dredges
fitted to educt all cut and collapsed spoil. For backfilling the digger chains are
mounted horizontally to cut and transport virgin seabed soil into the trench. Spoil
transport efficiency is ensured to obtain best quality material and coverage over the
product. The vehicle is also configurable for low pressure jetting for denser sand
conditions. All of these modes are re-configurable on the vessel with no need to
return to port. The digger chain capability can also be upgraded to cut rock as well
hard clays.

i- Trencher Product Handling

The i-Trencher has 2 lift grabs and 2 roller boxes fitted to the front and the rear of
the vehicle. The lift grabs will pick the product from the seabed up to a height to
allow closing of the digger chain arms underneath. The roller box will close around
the product and the lift grabs released for rollers to take the full load. These roller
boxes are load balancing and will adjust in height to suit differing trench depths,
seabed slopes and product types. There are also support plates and vertical rollers
inside the vehicle to protect and guide any product passing through the vehicle. The
i-Trencher can handle a wide range of umbilical's, flexible pipelines and rigid pipes,
as well as being able to pass anodes and piggybacks with its 800mm diameter
maximum handling range.

T750

The T750 has the proven capability to Jet trench

a wide variety of cables, umbilical's, flexibles and rigid

pipe including anode and piggyback handling. This vehicle

is also capable of performing backfill operations on a second pass
without the need to return to port as the tool can be changed out on the
vessel. T750 has recently successfully completed a rock cutting campaign.

WROV

The WROVs will be fitted with
a auxiliary multi station hydraulic
power pack and hot stab for
intervention, as well as 7 and 5
function manipulators.

Surveillance

All vehicles will be fitted with a TSS frame, magnetic and fibre optic Gyro compass,

obstacle avoidance sonar and profile sonars to cover all trenching and surveillance
operations. In particular the i-
Trencher has the capability to
fit 2 sets of dual head Seabats
- one set at the front and one
set at the rear, it is also fitted
with a hydrophone. The WROV’s
are also capable of fitting 1 dual
head Seabats, as well as a
Doppler for speed monitoring,
and a multitude of other survey
sensors where required.

PROFILES

iI"-TRENCH SOLUTION

The Trench Cut Quality of The i-Trencher will be The Best Available. Advanced
T echnology and Innovative Operational Feedback has been Widely Utilised

Throughout The System

i- Trencher Trenching Modes

The i-Trencher has 3 main modes of operation; Cutting using digger chains, Open
V-Cut trenching and backfilling. All of these operations are performed using digger
chain assemblies, a proven mining based technology of cutting and transporting
spoil. All tools can be installed on the deck of the host vessel. Trench profiles are
critical to ensure that the product is landed in the bottom of the trench to attain
maximum depth, and the i-Trencher is fully capable of doing this to a maximum of
2m. To ensure this, spoil is cleared from the front of the forward cutting chain. The
bottom of the trench is also cleared to remove any spoil left over from the cutting
process and any wall collapse.

The method of cutting in various soil types will be a lot cleaner, more efficient and
more controlled when compared to standard ploughing. Typical trench profiles cut
can be seen in the diagrams where the walls of the trench in hard clays and sands
will be very stable, and where there is an overlying sandy layer above clays there will
be a small extent of wall collapse at the top of the profile, and in homogenous sandy
sea beds there will be full trench wall collapse.

Typical open trench profiles for pre-cutting to enable the products to be laid post
trench can be seen in the depicted diagrams. This will enable some flexibility during
campaigns to allow products to be laid directly into a pre-formed trench.

Backfill of products is obtained by using horizontally mounted digging chains to pull
virgin seabed from the side of cut trench. This process will ensure good backfill
properties for best resistance to upheaval buckling.

T750

The T750 is a capable and fully proven in jetting, educting and backfilling products
and has a vast track record of successfully completed projects. The T750 is also
configurable to rock cutting.
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