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SENDJE CEIBA FPSO PROTECTED BY DEEPWATER’S RETROBUOY™:

EQUATORIAL GUINEAEQUATORIAL GUINEA

Deepwater was contracted to upgrade the FPSO’s cathodic
protection system for a 20-year life extension.

Data from surveys in 2007, 2011 and 2013 indicated the sacrificial anodes

were nearly depleted and were still depleting at a constant rate. A preliminary
engineering analysis estimated a retrofit would be required by 2016 (9 years

from the time of the 2007 survey) to prevent the asset from depolarizing towards
unprotected potentials. A seabed-mounted ICCP system was chosen from the
technically feasible solutions as the most cost-effective and most efficient. One of
the key decisions in this process was the anchoring configuration of the FPSO.

The CP retrofit system installed on the FPSO near Equatorial Guinea is a single
RetroBuoy™ with four individual floats, each containing three anodes for a total
of 12 anodes working in parallel. The power supply is a single TR unit located
topside. The anode and power supply are connected by a single run of multi-core
subsea anode power cable routed from the anode sled through the riser support
structure to the riser gantry, and interconnecting DC positive cables between the
TR unit and the hang-off point. The circuit is completed using a negative drain
box and associated cable connecting the TR negative output to the structure.
The power cable was deployed with a lazy wave configuration to accommodate
the movement of the vessel. This single subsea anode unit and the associated
topside equipment replaces the FPSQO’s original 332 zinc anodes.

A detailed engineering phase was performed to evaluate current output
requirements, voltage drops, allowable heat rise and mechanical integrity of the
components. The anode position was refined to verify an acceptable current
distribution and propose allowable installation tolerances.

Prior to deployment, the cable was spooled onto a horizontal drum and the
buoyancy modules were attached. The subsea power cable was pre-attached
to the anode module and lifted as a single piece onto to the ROV support vessel
ready for installation.

A messenger wire from the FPSO winch was lowered down to the water line and
with assistance from the support vessel, the winch wire was transferred to the
back deck of the support. The winch wire was then securely attached to the pad
eye at the top of the pulling head. The pulling head was deployed subsea and
pulled through the hang-off porch and secured into the split flange.

Once the cable was fully deployed, a concrete stabilization mattress was added
near the touchdown location to minimize cable walking.

An as-built survey was conducted using the ROV. During the survey the following
was checked: RetroBuoy placement and orientation, cable placement and
orientation, module placement, and concrete mattress placement and orientation.

After commissioning, the hull of the FPSO was allowed to polarize overnight

(12 hours). The final CP readings ranged from (-) 979mV to (-) 1058mV and the
rectifier was functioning as designed and at the expected output calculated during
the detailed design.

A complete handoff was provided to the end client, including a commissioning
report and operation manual.
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RUNNING LOW ON CATHODIC PROTECTION
The original anodes on the FPSO were nearly depleted.

RAPID INSTALLATION
The RetroBuoy™ is lowered into a specific placement and orientation

STAYING IN PLACE
A concrete mat keeps the cable in place on the sea floor.
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