	
	
	



Appendix B: Identified gaps in Bureau Veritas classification rules and proposed recommendations 
	Ref
	Gaps identified
	Autonomy level
	Recommendations
	Level of severity

	
	
	
	
	L
	M
	H

	Pt A, Ch 1, Sec 1, [3.3.1]
	Operation and maintenance of ships 
– The classification of a ship is based on the understanding that the ship is loaded and operated in a proper manner by the competent and qualified crew or operating personnel according to the environmental, loading, operating and other criteria on which classification is based.
	CCNR level 3 and above
	Include an interpretation considering the maintenance/repair works of autonomous vessels to be conducted at port or in moored conditions only, whereas the vessel operation is carried out remotely or autonomously at different autonomy levels.

	
	
	

	Pt A, C2, S4, [3]
	Documentation to be carried on board
	CCNR level 3 and above
	Include a provision to facilitate both RCC and onboard vessel with necessary documents.
	
	
	

	Pt B, C2, S1, [1.7.4]
	Watertight doors required to be open during navigation are to be of the sliding type and capable of being operated both at the door itself, on both sides, and from an accessible position above the bulkhead deck.
Means are to be provided at the latter position to indicate whether the door is open or closed, as well as arrows indicating the direction in which the operating gear is to be operated.
The above requirement implies the presence of crew on board.
	CCNR level 3 and above
	Include a paragraph on the autonomous vessels at CCNR levels 3 and above requiring:
- automatic closing devices and closure status sensors for the internal watertight bulkheads and ventilation
- a plan for closing the other external openings by port services if it is delegated 
- a plan for closing devices for the external openings where the port services cannot be delegated with a task of closing 
- specify the need for the manual local override where an automatic closing device is installed to prevent injuries for the attending personnel
	
	
	

	Pt B, C2, S1, [1.7.5]
	Watertight doors may be of the hinged type if they are always intended to be closed during navigation.
Such doors are to be framed and capable of being secured watertight by handle-operated wedges which are suitably spaced and operable at both sides.
This requirement implies the presence of crew on board.
	CCNR level 3 and above
	Same as above (Ref. Pt B, C2, S1, [1.7.4] )
	
	
	

	Pt C, C1, S2, [2.7.1]
	Diesel engines – Control and monitoring
The alarms are to be visual and audible.
The indicators are to be fitted at a normally attended position (on the engine or at the local control station).
This requirement implies the presence of crew on board for surveying and accessing the situation.
	CCNR level 3 and above
	Include a provision transmitting the alarm data to the RCC operator's interface and make the relevant information available at the central control panel on the Bridge.

	
	
	

	Pt C, C1, S10, [2.7.2]
	Piping systems - Shutoff devices
Hand-operated shutoff devices are to be closed by turning in the clockwise direction.
This requirement implies the presence of crew on board.
	CCNR level 3 and above
	Include a provision considering the remote/autonomous operation of all hand-operated shutoff devices for autonomous vessels. In addition, consider redundancy in the sensors/shut-off devices to prepare for the leakage issues. All hand-operated shutoff devices should be controlled autonomously by onboard vessel control system or remotely by an operator at RCC at different autonomy levels during navigation. 
	
	
	

	Pt C, C1, S10, [2.7.3]
	Indicators are to be provided showing the open/closed position of valves unless their position is shown by other means.
This requirement implies the presence of crew on board.
	CCNR level 3 and above
	Include a provision considering to transit the digital signals relevant to opening/closing of valves to RCC

	
	
	

	Pt C, C1, S10, [2.9.2]
	Piping systems – Remote controlled valves
Construction – Remote controlled bilge valves and valves important to the safety of the ship are to be equipped with an emergency operating arrangement.
This requirement implies remote operation of hydraulic, pneumatically or electrically operated valves in piping systems and sanitary discharge pipes.
	CCNR level 3 and above
	Include a provision considering the autonomous operation of all remote-controlled valves with minimum redundancy. 

	
	
	

	Pt C, C4, S4, [1] and Pt D, C3, S7, [5.4]
	Firefighting – Water supply systems
This requirement implies the presence of crew on board.
	CCNR level 3 and above
	The following provisions need to be included for autonomous vessels:
- automatic and remote control of onboard firefighting systems 
- A centralised manual override station should be installed onboard.
- An exemption that the duty to render assistance is limited for any unmanned autonomous vessels. 
- The requirement for the system architecture to be considered as a goal-based approach

	
	
	

	Pt C, C4, S4, [2] and Pt D, C3, S7, [5.3]
	Firefighting – Portable fire extinguishers
This requirement implies the presence of crew on board.
	
	
	
	
	

	Pt C, C4, S4, [4] and Pt D, C3, S7, [5.5]
	Firefighting – Fixed fire extinguishing systems
This requirement is developed and organised around the presence of crew on board.
	
	
	
	
	

	Pt C, C4, S5
	Fire protection – Escape
This requirement implies a manned vessel
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