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Regulatory challenges
Statutory: Applicability and compliance with (inter)national regulations → need to interpret / adapt regulations 
Class: Guidelines for Autonomous Shipping →NI 641 December 2017

Incremental growth expected
From small vessels operating locally to large cargo ships
From remote control to partial or full autonomous

https://marine-offshore.bureauveritas.com/rule-

notes-and-guidance-notes

AUTONOMOUS SHIPPING VISION

Autonomous shipping – Why ?
Reduce

accidents, damages, spills
crew exposition to hazardous situations
fuel consumption & emissions
operating cost: less crew, fuel saving, design optimisation

Improve
safety & efficiency of operations
use of space & cargo capacity

https://marine-offshore.bureauveritas.com/rule-notes-and-guidance-notes
https://marine-offshore.bureauveritas.com/rule-notes-and-guidance-notes
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BV APPROACH
NI 641 Guidelines for Autonomous Ships

Risk and technology assessment
Risk identification and mitigation for autonomous ships

Risk based qualification of new technology (BV NI 525)

Functionality of autonomous systems
Minimum level of functionality for essential systems

Goal based recommendations

Reliability of autonomous systems
Recommendations on design and level of performance
Quality assurance methodology
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NI 641 – DRAFT APRIL 2019

Update of NI 641

taking account

more than 140 comments
from clients, manufacturers, flags, BV network

DRAFT April 2019

shared internally and externally for comments

Tentative date for publication : Q3 2019

Draft April 2019
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NI 641 – SCOPE

INCLUDED

• Design and operations of smart ships and their 
associated remote control centres (if any)

• small units not more excluded

EXCLUDED

• exclusion limited to underwater vehicles and non-
manoeuvring units, such as drifting buoys used for 
scientific researches

Back to Index
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NI 641 – WORDING

• Remote Control Centre (RCC)
- the Remote Control Centre (RCC) is outside the 

vessel and can be onshore or on another ship or 
offshore unit

• Crew --> aboard

• Operators --> in the RCC

Back to Index
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NI 641 – DOCUMENTS TO BE SUBMITTED

• List of documents to be submitted

Back to Index
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NI 641 – CHARACTERISATION OF SHIPS

Any ship should be characterised by:

- a global degree of automation GAx
(x from 0 to 4)

- a global degree of direct control GDCy
(y from 0 to 3)

- a global degree of remote control GRCz
(z from 0 to 3)

- a navigation notation
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NI 641 – DEGREES OF AUTOMATION

• Degrees of automation

degree of decision making (authority)
deferred from the human to the system.
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NI 641 – DEGREES OF AUTOMATION Back to Index



BV M&O DV – Smart Shipping 12© Copyright Bureau Veritas

NI 641 – DEGREES OF CONTROL

• Degrees of control

definition of degree of availability
of crew or operators operating smart ships
on-board or remotely outside the vessel
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NI 641 – DEGREES OF CONTROL
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• Cyber security : reference to

- the NR 659 “Rules on Cyber Security for the 
Classification of Marine Units”

- the additional class notation CYBER SECURE

NI 641 – CYBER SECURITY Back to Index
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IMO – RSE FOR THE USE OF MASS

MSC 98 (06/2017) agreed to include in its 2018-2019 biennial agenda the Regulatory Scoping Exercise (RSE) 
for the use of Maritime Autonomous Surface Ships (MASS), with a target completion year of 2020.

MSC 99 (05/2018) defined the aim and objective, the preliminary definition of MASS and degrees of 
autonomy, the list of mandatory instruments to be considered and the methodology for the exercise

MSC 100 Working Group (12/2018)
finalized the framework, including the template and the plan and method of work.

Correspondence Group (06/2018 – 09/2018)
tested the framework and methodology

MSC 101 Working Group (06/2019)
developed an interim guidelines for MASS trials, with high level objectives following a goal-based approach
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BV M&O fully involved
with French Flag

in the review of SOLAS Chapter II-1

IMO RSE – LIST OF INSTRUMENTS AND VOLUNTEERING MEMBERS

, China

China, IACS(1)

, China

(2)

(3)

China

China

., Nigeria

China

China

Chapter XIV

(4)

(5)

(6)

.,China,Spain

Cyprus

, Spain

USA, Spain, Sweden

China, Liberia

Liberia

Liberia

(1) including International Code for Fire Safety Systems (FSS Code)

International Code for Application of Fire Test Procedures, 2010 (2010 FTP Code)

(2) including International Maritime Solid Bulk Cargoes Code (IMSBC Code) 

Code of Safe Practice for Cargo Stowage and Securing (CSS Code)

International Code for the Safe Carriage of Grain in Bulk Parts A & B

(3) including International Maritime Dangerous Goods Code (IMDG Code)

International Code for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk (IBC Code)

International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code)

International Code for the Safe Carriage of Packaged Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes on Board Ships (INF Code)

(4) including Code for Recognized Organizations (RO Code)

International Code on the Enhanced Program of Inspections during Surveys of Bulk and oil Tankers, 2001 ( 2011 ESP Code)

Code of the International Standards and Recommended Practices for a Safety Investigation into a Marine Casualty or Marine Incident (Casualty Investigation Code)

(5) including International Ship and Port Facility Security Code (ISPS Code)

(6) including International Code for Ships Operating in Polar Waters (Polar Code)
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IMO RSE – NEXT STEPS

Jan → Apr Initial Review
May → June Comments Initial Review
July Results Initial Review
02/09 → 06/09 Intersessional MSC Working Group in London
Sep → Oct Step 2
Nov Comments Step 2
Dec → Jan 2020 Results Step 2
May 2020 MSC 102

BV M&O fully involved
with French Flag

in the review of SOLAS Chapter II-1
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ISO TC 8 / WG 10 / AWI 23860
TERMINOLOGY RELATED TO AUTOMATION OF MASS
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BV M&O involved in regulations, safety, risks 
analysis and cybersecurity work packages.

Duration: 48 months (June 2017 →May 2021)

EU H2020 PROJECT – NOVIMAR

Project NOVIMAR: develop a new waterborne transport concept called the Vessel Train. https://vimeo.com/263869758

A Lead Vessel, followed by a series of lowly manned, digitally connected Follower Vessels. 

This concept will reduce operational costs and increase economies of scale due to better usage of existing infrastructure.

22 partners: logistic operators, industry, public bodies and research organisations from seven EU & two associated countries.

https://vimeo.com/263869758
https://novimar.eu/partners/
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Project AUTOSHIP: smart, green and integrated transport

Scope: develop and demonstrate to TRL7 (*) a fully autonomous vessel within a realistic environment

Focus on first adopters: inland waterways, short sea shipping, ferries coastal operations and urban water transport

EU H2020 PROJECT – AUTOSHIP

(*) TRL7 = Technology Readiness Level 7 = System prototype demonstration in operational environment

BV M&O involved in regulations, safety, risks 
analysis and cybersecurity work packages.

Duration: 36 months (June 2019 → May 2022)
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▪ Dutch research & innovation project
focused on autonomous operations at sea 
(2017-2019)
– 17 consortium partners
– Detailed man-to-machine task-transfer 

study

▪ Full scale nautical scenario trials
(11 runs) in March 2019 in North Sea (Dutch 
national waters)
– CTV SeaZip 3 (Damen FCS 2610, BV class) 

outfitted with collision avoidance 
technology

▪ Autonomous navigation system (connected to 
autopilot and machinery control system)

DUTCH AUTONOMOUS SHIPPING JIP
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Thank you

for your attention

Questions

& Answers


