RPM Limitation Project

Case Study: Lucien G.A.

Introduction

This case study presents the implementation of RPM limitation for the Sea Water
Pump on the Lucien G.A. ship.

It was determined that the 83 kW Sea Water pump on the Lucien G.A ship was
operating at excessive power and high-pressure levels, even though it was not
necessary during sail and at dock. This situation causes the ship to consume more
fuel than normally and emit more carbon emissions.

The following study outlines the targeted project aimed at addressing this issue,
optimizing the pump’s performance, and contributing to reduced fuel consumption
and lower carbon emissions in the operations.

Objectives

The main goal was to optimize the Sea Water Pump's performance by
implementing RPM limitation and control. This aimed to achieve a significant
reduction in fuel consumption and lower carbon emissions.

The targeted outcomes included maintaining the operating power of the pump at
necessary levels with the electrical adjustments and software add-ons. The
anticipated results were tangible savings in fuel consumption and a notable
decrease in carbon emission during both sailing and docking.
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Details

The Sea Water pump on the Lucien G.A ship previously operated at constant RPM
and constant power.

With the implementation of an electrical connection adjustment and automation
system, the operating system is now divided into three modes: Manual, Remote
Control and Auto Control. Those modes allow to work in changing RPM and power
for that pump.

The important effect occurs when the user selects the desired temperature scale
and pressure point. After that, the speed of pump adjusted automatically. This
selection can be made by crew from a touch screen at ECR (Engine Control Room).

This temperature scale and minimum pressure level can vary for every vessel and
every operation like during sail or docking.

To avoid deformation in any existing system, it is ensured that the system does not
operate below the minimum pressure value. With those additions the pump's
lifetime is extended, and fuel savings are achieved.

Visuals
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Fuel consumption is different while sailing and docking. At sail the vessel uses its
main engine which consumes 171 gr fuel per kWh. At docking the vessel uses its
diesel generator which consumes 204 gr per kWh.

Before the limitation, the pump operated at its full power which is 83 kW with that
power only this pump consumed 340. 6 kg fuel in 24 hours while sailing and 406.3
kg fuel in 24 hours while docking.

The project aimed to achieve 55 kW at both sail and dock periods, represented by
the orange line in the graph. However, the initial measurements indicated 35 kW at
sail and 30 kW at dock, shown as the gray line. Gelectric's minimum power
assumption is 15 kW at sail and 10 kW at dock, indicating achievable goals after
system usage.

After these measurements, the projected monthly savings from fuel are as follows:

Total Total
Consumption | Consumption | Saving (MT)
Oold (MT) New (MT)

1.205 4.3578 6.8472
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The projected monthly savings from fuel costs are as follows:

Cost OId Cost New Cost Saving

€ 257,715.00 | €100,229.40 | €157,485.60

*Vessel spends 15 days at sail and 15 days at dock. 'MT' stands for metric tons.

Conclusion

The successful implementation of the RPM limitation system on the Lucien G.A. ship
is a significant achievement in sustainable maritime operations.

This innovative solution has not only addressed the excessive power consumption
and high-pressure issues of the Sea Water Pump but has also set a precedent for
more eco-friendly and efficient practices within the industry.

The project's success is not a short-term fix but a sustainable strategy that will lead
to long-term fuel savings and environmental benefits. With the maritime industry
facing increasing environmental regulations and adopting cleaner practices, the
Lucien G.A. ship serves as a model for forward-thinking and responsible maritime
operations.

The collaborative effort between Gelectric and the Arkas team has demonstrated the
power of innovative solutions that can benefit not only a single vessel but also the
wider maritime community. The RPM |limitation system stands as a testament to the
positive impact that thoughtful and sustainable engineering can have on the
maritime industry.

Team Gelectric

To learn more about this project, please feel free to contact us at info@gelectric.io.
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