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Abstract

We look at the growing need for Dynamic Positioning to provide a simplified and safer work environment
during repetitive marine activities in the offshore wind, dredging and marine construction markets.
Dynamic Positioning enhances and improves many daily project tasks in these markets, creating efficiency
and precision. These benefits can lead to faster project completion, lower impact on seabed marine life, and
reduced carbon emissions. Examples of how Dynamic Positioning simplifies many marine operations will

be the topic of the discussion.

Abbreviation / Definition
BIWF-Block Island Wind Farm

DP-Dynamic Positioning

HP-Horsepower

HPU-Hydraulic Power Unit

ISS- International Space Station

JRTI- Just Read the Instructions

KV- Kilovolt

MW-Mega Watt

OSW- Offshore Wind

PDPS-Portable Dynamic Positioning System

ROV- Remotely Operated Vehicle
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Introduction

What do ancient fish, lost treasure, wind farms and rocket ships all have in common? A DP system helped
make these projects succeed in achieving their final goal. We will look at four uniquely different projects
to see how dynamic positioning helped simplify the positioning requirements found across their project
scopes.

From landlocked lakes to coastal and offshore waters, DP helped provide a sense of ease and confidence
for these projects that do not fit into the typical DP use model seen in other marine sectors. Often DP is
seen as an integrated part of a vessel’s propulsion system, a part of the control system that is planned out
during the design and build stages of a vessel. This is probably the case for ninety-five percent of vessels
using DP in the global market, but what about those other vessels that don’t have a DP system integrated at
the shipyard? These vessels are usually one-off configurations or require specific retrofits of existing
marine assets to help support a project’s unique scope. Fishing, research, tankers, and heavy construction
vessels, along with barges of all sizes, are frequently used as a platform to start a project. Other issues may
arise during the planning stages, such as project timelines which often can drive the need to look outside
the traditional vessel market for a solution that fits the needs of the project. Also, a project’s geographical
location can limit the type of marine assets available. In these four projects, I will detail how Thrustmaster’s
Portable Outboard Propulsion Units and Portable Dynamic Positioning Systems (PDPS) were used to help

bring projects to completion with successful outcomes for the clients.

SEARCHING FOR ANCIENT FISH IN ONE OF THE WORLD’S OLDEST AND DEEPEST LAKES

In the late 2000’s, a team of researchers from the U.S. and around the globe set out to obtain core samples
from the bottom of Lake Malawi in Southeast Africa. The project scope was to discover and study the
possible reasons for a large number of cichlid species found in one lake. Since the lake is located at 500
meters above sea level, traditional vessels with DP were unavailable. The project team were able to obtain

a 200’ x 50’ barge to use as a platform for the coring rig, crew accommodations and research labs. Due to
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the lake being over 700 meters in depth, a typical spread mooring system would not be a viable option to
maintain position during coring activities. Thrustmaster was contacted to help deliver a solution. We
provided a PDPS (Portable Dynamic Positioning System) outfitted with four 300 HP retractable transom
mounted outboard hydraulic thrusters, powered by four independent hydraulic power units, with all steering
and throttle controls centrally located in a DP control van. The project was carried out over multiple
seasons, allowing the team to take multiple coring samples over 1250 feet in length, below the bottom of
the lake, in water depths over 2000 feet. The data acquired allowed the researchers to develop models of
the climatic history for southeastern Africa going back approximately 1.3 million years. Thus, showing
that contrary to conventional thinking, this part of Africa did not experience drier conditions as was
previously thought. Instead, the opposite was found. Southeastern Africa had been experiencing a
progressively wetter climate. The region experienced cycles of temperature and rainfall fluctuations that
coincided with the various ice ages. This helped lead them to understand why over 1000 species of cichlid

fish have been identified in the lake.

LOST GOLD...THE SEARCH FOR THE UNITED STATES MAIL STEAMSHIP CENTRAL
AMERICA, AKA THE SHIP OF GOLD

In the summer of 1857, a 278 foot, wooden-hulled steamship known as the SS Central America set sail
from New York bound for Panama. She was loaded with 578 passengers and crew, 38,000 pieces of mail
and 21 tons of gold and silver which consisted of Double Eagle coins, gold bars, and gold dust from the
California gold rush. This payload would be worth around 550 million dollars in today’s market. The SS
Central America sailed directly into a brutal hurricane, sinking the ship 160 miles off the coast of South
Carolina in 8000’ feet of water. 425 people were lost along with all the gold. In 1988, treasure hunter
Tommy Thompson acquired the R/V Artic Discoverer, previously known as the A.T. Cameron, a 180°foot
vessel outfitted with all the deep ocean sonar equipment available at the time. In April of 1988, the Artic

Discoverer sailed into Jacksonville Florida and up the St. Johns River where it docked at pier 7 in Green
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Cove Springs. Over the course of the next 2 months, a crew of carpenters, electricians and day labors set
out to retrofit the vessel into a technologically advanced treasure hunting marvel. To help the vessel
maintain positioning during expeditions with their homemade ROV named Nemo, Thrustmaster provided
two0-300 HP transom outboard thrusters. These where mounted near the bow and stern on the starboard side
of the vessel. The thrusters were installed at quayside, during the vessels retrofit, without having to drydock
the vessel. The thrusters were connected to the existing power sources and integrated with a Robertson DP
system. At the end of May, Thompson and his crew set out to find and collect one of the largest treasure
hunts in history. They found the SS Central America and recovered 3 tons of gold coins and gold bars.
After the discovery, multiple insurance claims were submitted against the find. After winning against these
claims in court, Thompson refused to hand over 500 coins (which had been set aside to pay the original
investors of the project), resulting in his being sent to prison. The R/V Artic Discoverer now awaits her

fate of becoming another vessel to be artificially reefed off the coast of Florida.

BLOCK ISLAND WIND FARM

It's exciting to be a part of the U.S. expansion into offshore wind along the East coast with the BIWF-
Block Island Wind Farm. BIWF is located 6 miles of the eastern coast of Block Island, Rhode Island.
Even though the BIWF has only five offshore wind turbines producing 30MW, in comparison to those
seen in Europe and Asia, it shows it that doesn’t require building a 180 million dollar specialized cable
lay vessel to do the same job. In the mid 1990s Durocher Marine a division of Kokosing Industrial
started putting together a cable lay system that could be mounted on a vessel of opportunity. When the
BIWL received its final approval, Durocher was awarded the cable lay portion of the project. Using their
deck mounted cable lay system for the project scope, they decided the vessel of opportunity that best fit
the requirements would be a 260’ x 72’ x 16 ABS barge. The Durocher project team designed and
constructed a self-propelled, USCG approved, DP-2 barge to accurately lay and bury subsea cables. The

system utilized six Thrustmaster 500 HP modular hydraulic outboard propulsion units, each azimuthing
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thruster was offset on transom mounted porches, providing 360° of rotation and 90° of vertical lift. The
thrusters were paired with a Kongsberg K-Pos DP-2 system to provide reliable station-keeping during the
cable lay process. The project area varied in water depths from 15 feet to around 100 feet. The 35 KV
subsea power cables were manufactured in South Korea. Once the cables were manufactured, they were
shipped to Rhode Island and transloaded onto the cable lay barge. The total 28 miles of cables, weighted
in at 3400 metric tons, were coiled into a holding tank built on the deck of the cable lay barge. Once
loaded on the cable lay barge, a single 6 mile export cable was laid from the first turbine to a subsea
conduit located just off the eastern shore of Block Island. This would later be tied into National Grid’s
transmission cable, that runs from Block Island for 20 miles subsea to the mainland where it makes
connection with Rhode Island’s power grid. After the laying the export cable, one of four array cables
measuring 3,200LF in length were installed at the first OSW turbine. This same process was repeated
until each of the OSW turbines were connected to each other, via array cables. The initial lay began with
the export cable in May and was completed in July 2016, with the installation of the array cables. The
BIWF is now fully functional, producing 30 MW of electricity with service to 17,000 homes and
businesses. This same system has been in used to install subsea cables along the East, West and Gulf

coasts, as well as in the Great lakes, for the telecom and power utility markets.

TO THE EDGE OF SPACE AND BACK

It is very rare, but sometimes a marine project can truly come from out of this world - that’s where this
last project scope takes us. Around late 2015, Thrustmaster was approached and asked to help support the
retrofitting of a barge to be used a mobile marine landing pad. Not you’re typical landing pad, but one for
rockets returning to earth after delivering their payloads into space. These rockets are now known as the
Space X Falcon 9 rocket. These rockets are a critical part of Space X’s program for launching satellites
(commercial and government backed), as well as resupply missions to the ISS- International Space

Station. The ASDS-Autonomous Spaceport Drone Ship named JRTT - Just Read the Instructions was
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configured using the MARMAC 301 300 feet x100 feet heavy lift barge. The barge deck was retrofitted to
accommodate an oversized landing. It also had 2-1000 HP outboard hydraulic thrusters mounted on the
port and starboard sides near the stern of the barge with 2-1000 HP hydraulic power units. There are 2-
500 HP outboard hydraulic thrusters mounted on the port and starboard sides near the bow of the barge,
each powered by 2-500 HP hydraulic power units. Both systems controls are routed to a centrally located
control van where they are integrated with a DP-2 system. The system is fully capable of being operated
from another vessel within line of sight when transiting and station-keeping for recovery of a launch
vehicle booster. There are now 3 ASDS in the Space X fleet, 2 located on the East coast and a 3™ is
located on the West coast. The ASDS provide an alternative landing location for the Falcon 9 rockets.
The Falcon 9 rocket cost 60 million to make but only $200,000 to fuel, so, if a rocket is recovered with
little to no updating or refurbishment needs between launches, this eliminates a large portion of Space X’s
manufacturing cost. This potentially lowers the overall expense of space exploration. This also hold true
when using a PDPS for specific projects. There is often no need to build a specialized vessel that may
only have a small number of projects over the course of its life. Adding a PDPS system to an existing
vessel with some additional retrofits may deliver the same results in the long run, with less of a financial

impact on the projects bottom line.

Conclusion
Vessels come in all shapes and sizes. Many are project specific and others can be retrofitted to a be a multi-
purpose platform for your next project. It aways helps to step back and look at all your options to see what

may offer the best solution for the project.
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