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Failure, hazardous or 

accidental scenario

Offshore structure and 

marine system barriers

Barrier function Potential consequences

Loss of stability Weight and stability control. Monitor the weight distribution and stability 

of the facility to enable proper ballasting.

Loss of facility.

Ballast system. Distribute ballast water to maintain stability 

within acceptable limits.

Maintain structural loads within design 

margins.

Watertight and weathertight integrity. Reduce probability for ingress of water, and 

uncontrolled internal leakage between 

compartments on the facility.

Loss of position Position reference system Monitor the movement of the facility to 

enable proper positioning.

Loss of primary containment from 

connected risers or well (leak, fire, 

explosion).

Drifting facility.
Position keeping systems Reduce probability for loss of position 

exceeding the safe operating envelope.

Loss of primary containment 

(LOPC)

(leak, fire, explosion)

Offloading system Reduce probability for leakage during 

offloading operations

Loss of primary containment (leak, fire, 

explosion).

Offshore structures Withstand design accidental loads for fires, 

explosions.
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Reduce probability for loss of 

position exceeding the safe 

operating envelope.

Main a facility’s position, haul the 

facility between positions.

Monitor line tensions, lengths and 

drift in accordance with allowable 

tolerances.

Prevent rupture of the risers, BOP, 

drill pipe.

Prevent collisions through limiting 

offset.

Provide both release of anchor lines 

and emergency hauling possibilities 

in the event of an accident.

• mooring system:

• anchors;

• mooring lines;

• fairleads;

• winching system:

• anchor winches including brakes and sensors;

• winch control systems and emergency stop;

• emergency release system on winches (semi-submersible 

with drilling);

• deluge system.

• position reference system and sensors (e.g. HPR and GNSS);

• position keeping sensors:

• vertical reference sensors (heave, roll, pitch);

• heading reference sensors;

• line tension sensor and length sensor;

• wind sensors.

• alarms:

• offset measurement system including alarms;

• line tension and line breakage monitoring system including 

alarms. 

• turret system.

• thruster system.

• DP control system.
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Failure, hazardous or 

accidental scenario

Offshore structure and marine 

system barriers

Barrier function Potential consequences

Ship impact Position reference systems

Offshore structures.

Ballast systems.

Reduce probability for ship collisions with 

impact exceeding design accidental loads.

Reduce consequence of a ship collision.

Loss of stability.

Loss of position.

Loss of structural integrity.

Loss of primary containment (leak, fire, 

explosion).

Loss of structural integrity Offshore structures Withstand design accidental loads for 

impact (ship collisions, helicopter crash, 

dropped and swinging objects), fires, 

explosions and environmental loads (wind, 

waves, green sea, snow/ice, earthquake 

etc.)

Withstand design loads through lifetime 

(effects of corrosion and degradation).

Loss of stability.

Loss of primary containment (leak, fire, 

explosion).

Tank explosion Inert gas system Reduce the probability for ignitable 

atmosphere in the cargo tank headspace.

Loss of stability.

Loss of primary containment (leak, fire, 

explosion).Cargo tank vent system Reduce the probability for over and under 

pressuring of cargo tanks.
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• Barriers shall be designed such that any single technical failure, or any single operator failure, will not impact the overall functionality of 

the barrier.

• Barriers shall be continuously managed throughout the life of a facility to ensure safe orientation of failures and accidental events when 

they arise.

• There shall be a clear identification of all barriers and barrier elements that are either non-functional or have reduced performance
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