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Causes and Prevention of Engine Failure in Severe Weather Conditions

Severe weather conditions such as rough seas, powerful winds, and storms present considerable
challenges to a vessel's operations. A critical issue that can arise in such conditions is the failure of
the main engine. Main engine failures can result in loss of propulsion, leaving a vessel vulnerable to
the elements and potential hazards. It is essential to grasp the causes of these failures and enact

preventive measures to uphold the safety and efficiency of maritime operations.

Typical causes of Engine Failure Due to Heavy Weather

1. Fuel System Issues:

Rough seas can cause the vessel to pitch and roll, leading to fuel sloshing within the tanks. This
movement may introduce air into the fuel lines or stir up water and sediment from the bottom of
the tanks. Airlocks in the fuel system can interrupt the continuous supply of fuel to the engine,
resulting in misfires or engine shutdowns. Additionally, water and sediment contamination can clog
fuel filters and injectors, reducing fuel flow and adversely affecting engine performance.

2. Cooling System Problems:

Heavy weather can impact the efficiency of the sea water cooling system. Debris and marine growth
can clog sea water strainers, and violent vessel motion can lead to air ingress into the cooling system
as the intakes become clear of the water when pitching or rolling heavily. If the cooling system is
compromised, the engine may overheat. Overheating can cause thermal expansion and stress on
engine components, leading to warped cylinder heads, damaged pistons, and other severe issues
that can result in engine failure.

3. Water Ingress:

In heavy seas, waves can break over the deck and enter the engine room through ventilation
openings, hatches, or poorly sealed compartments. Water ingress can lead to contamination of the
fuel and lubricating oil systems. Water in the fuel can cause poor combustion, leading to engine
misfires, reduced power, or complete engine failure. Water in the lubricating oil can lead to
inadequate lubrication, resulting in increased friction, overheating, and damage to engine
components.

4. Mechanical Stresses:

The constant and violent motion of the vessel in heavy seas places additional stress on engine
components such as mounts, shafts, bearings, and connections. This increased mechanical stress can
accelerate wear and tear, leading to fatigue and failure of critical components. Misalignment of the

engine and propulsion system can also occur, causing vibrations and further mechanical damage.
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There is also the possibility of the vessel’s propeller breaching the surface of the water. With the
propeller spinning freely or partially in the air, the engine may rev up to higher RPMs. This can
potentially lead to mechanical stress on the engine and drivetrain components, increasing the risk of
engine failure and/or shutdown.

5. Electrical Failures:

Heavy weather can cause water ingress or condensation in the electrical systems, leading to short
circuits and corrosion. Electrical faults can disable critical engine controls, monitoring systems, and
safety devices. This can result in loss of engine control and the inability to respond to engine

malfunctions, leading to failures.

Preventive Measures

1. Fuel Management:

Implement proper fuel management practices, such as regularly draining water from fuel tanks and
using fuel additives to disperse water. Ensure fuel tanks are adequately filled to minimize sloshing
and use fuel polishing systems to keep fuel clean. This ensures a clean and air-free fuel supply to the
engine, preventing fuel system issues. Proper fuel management practices help maintain fuel quality,
reducing the risk of clogging and contamination.

2. Regular Maintenance and Inspections:

Conduct thorough pre-departure and post-voyage inspections of the engine and associated systems,
focusing on areas prone to water ingress and mechanical stress. Regular maintenance helps identify
potential issues before they become critical, ensuring that the engine is in optimal condition to
withstand harsh conditions. Scheduled inspections can reveal early signs of wear, corrosion, and
other problems.

3. Waterproofing and Sealing:

Enhance waterproofing measures around engine room access points, ventilation systems, and other
potential entry points for water. Use high-quality seals and gaskets, and ensure they are properly
maintained. Effective sealing reduces the risk of water ingress, protecting the engine from
contamination and corrosion. It also helps maintain the integrity of the engine room environment,
preventing water damage to electrical and mechanical systems.

4. Cooling System Protection:

Regularly inspect and clean sea water strainers and cooling system components. Maintain redundant
cooling systems, such as secondary sea water pumps, to ensure continuous cooling even if one
system fails. Redundant cooling systems provide a backup in case of primary system failure, ensuring

continuous engine operation.
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5. Slowing down:

Slowing down a vessel's engine in adverse weather offers numerous technical benefits that enhance
both safety and operational efficiency. Reducing the vessel's speed decreases the hydrodynamic
forces acting on the hull, thereby minimizing pitching, rolling, and slamming impacts. This reduction
in dynamic stress helps to preserve the structural integrity of the vessel, preventing potential
damage to the hull and superstructure. Additionally, a slower speed reduces the likelihood of
cavitation in the propeller, which can lead to increased wear and potential mechanical failure.

By lowering the engine's RPM, the vessel also experiences a more stable motion, which improves the
working conditions for the crew and reduces the risk of cargo shifting or loss. Fuel efficiency is
another significant benefit, as engines operating at reduced speeds tend to consume less fuel, which
is particularly important in rough seas where the vessel might face increased resistance.
Furthermore, a slower pace allows for more precise navigation and better reaction times to sudden
changes in weather or sea state, enhancing overall safety. By mitigating the adverse effects of rough
weather, reducing engine speed ultimately contributes to the longevity of the vessel’s machinery and
the reliability of its operations.

6. Electrical System Safeguards:

Ensure all electrical components are adequately protected from moisture. Use corrosion-resistant
materials and coatings for electrical connections and install dehumidifiers in critical areas. Prevents
electrical faults, ensuring reliable engine operation and monitoring. Moisture protection measures
reduce the risk of short circuits and corrosion, maintaining the integrity of the electrical system.

7. Crew Training and Emergency Preparedness:

Train crew members on emergency procedures and engine troubleshooting in heavy weather
conditions. Conduct regular drills and ensure that all crew members are familiar with the location
and operation of emergency equipment — (ie local control of the main and auxiliary engines).
Enhances the crew's ability to respond effectively to engine failures, minimizing downtime and
ensuring safety. Well-trained crews are better prepared to handle emergencies, reducing the risk of
accidents and improving overall vessel safety.

8. Weather routing Services:

Consider engaging a Weather Routing Service (WRS). There are many WRS providers and can offer
their services at very competitive rates. The services use real time weather data together with rote
optimisation techniques and together with standard weather forecasting information, can help the

Navigators to avoid the worst weather by recommending a change in course, speed or both.
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