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- Leading in development of autonomy
- Frontrunner in digital development
- In front on cyber security

- Leading vessel operator
- Major logistics operator at sea and on land
- One of the largest maritime network globally

TECHNOLOGY

OPERATION

Massterly is Kongsberg and Wilhelmsen's joint effort to develop 
the autonomous maritime market
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In this intersection between sustainability and innovation we find Massterly; a joint venture between Wilhelmsen and Kongsberg Maritime and the first company set up to operate autonomous vessels as part of an environmentally friendly, safe and cost-efficient logistics chain. Kongsberg and Wilhelmsen are two experienced and strong, but also innovative companies that each owns 50% of Massterly as a joint venture. The name Massterly is derived from MASS (IMO)Now that Kongsberg Maritime has acquired RRCM, they are a complete equipment supplier and system integrator for around 30,000 ships. Wilhelmsen is best known as a leading owner of car carriers, but has extensive business within maritime service and logistics, we supply products & services to half the world fleet. Both companies are investing heavily in innovation and digital solutions. 



1. Decision support:  Advanced anti-collision radars, ECDIS, autopilot & track pilots. Crew in direct 
command of ship operations. 

2. Automatic: Can complete demanding operations without human interaction, e.g. dynamic 
positioning or automatic berthing. The bridge crew is always available to intervene.

3. Periodically unmanned: E.g. at night in good weather and without much traffic. Crew onboard or in 
escort vessel will be alarmed if there are situations the system is unable to handle.

4. Unmanned: No crew onboard, but direct or indirect control from shore to handle complex 
operations. SCC continuously supervises operations and will take immediate control when needed.

5. Fully autonomous: The ship handles all situations by itself, no SCC or bridge personnel at all. 
Unlikely scenario in the medium term due to very high complexity and the need for vessel to be 
under someone's command and communicate with others.

The different autonomy levels as per NMA



4

Automatic bridge – Operator 
assistance
Auto-docking and adaptive transit

Automatic bridge
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Remote control

Remote firefighting

Remote control
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Constrained autonomous

Autonomous trailer transport

Constrained
autonomous
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Fully autonomous

Sea-bed exploration (USV with AUV)

Fully autonomous



• No IMO regulations for autonomous operations have been developed
• IMO has started a scoping exercise. Timeline to regulations; 10 years ++
• National or regional regulatory bodies are free to support the introduction of novel 

technologies and operational concepts within their territorial waters. 

The regulatory landscape; a showstopper?

“Maritime Autonomous Surface Ship (MASS)” is defined as a ship which, 
to a varying degree, can operate independently of human interaction. 

Technology Qualification as per MSC.1/Circular 1455: 
Demonstrate level of safety equivalent or better compared to conventional vessels
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Autonomous does not mean unmanned



The ISM code was made mandatory by IMO in 1998

Both the Company and the ship must comply 
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Content of the ISM code:Functional requirements for a Safety Management SystemSafety and environmental-protection policyCompany responsibility and authorityDesignated person(s)Master’s responsibility and authorityResources and personnelShipboard operationsEmergency preparednessReports and analysis of non-conformities, accidents and hazardous occurrencesMaintenance of the ship and equipmentDocumentation (Safety Management Manual)Company verification, review and evaluation



Main focus in the debate is on 
autonomy technology, but operation 
is equally important

• How will these vessels be operated? 
• Under what rules and guidelines?
• Is a Shore Control Centre (SCC) required?
• What is the approval process for SCC?
• Competency required for SCC operators?
• Legal aspects 
• Division of responsibilities
• Insurance 

Interplay between technology and operation is crucial to succeed

TechnologyOperation

Rules

SCC
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Items under discussionCaptain’s roleManning & competence in Shore Control CentreCompliance with SOLAS, ISM Code and ISPS CodeFlag state regulations, local rules and permitsLegal aspects and division of responsibilitiesInsurance 



Development of an efficient SMS for 
operating autonomous, remotely 
controlled and remotely supported 
vessels

Development of a competence solutions 
required in a control center to manage 
and operate autonomous, remotely 
controlled and remotely supported 
vessels

Safety Management System

Competence solution

Shaping the regulatory framework in autonomous shipping 
through interdisiplinary collaboration
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Complexity of this project cannot be undertaken by one single organizationNational Authorities and Class would be vital in realizing a project of this sizeAfter a gap analysis of the ISM code, we also realized that we needed a partner in academiaWSM therefore initiated a cooperation together with key stakeholders in the Norwegian maritime cluster for an interdisciplinary collaboration



THE BRIDGE TEAM

Operator 1 Operator 2 Operator 3

Supervisor

Tech. Adm. Proc. Fin. Cargo Emer.

THE SHORE CONTROL CENTRE
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Master
Ultimate responsibility for the safety of the ship

Officer On Watch 
Responsible for managing the bridge team and 
accountable to the Master for safe navigation of 
the ship

Look-out
An all round look-out by sight and hearing, 
reporting all sightings to the Officer On Watch

Helmsman
Executes steering instruction from the Officer On 
Watch

Traditional roles will be disrupted



Transition from today’s role-based approach to a goal-based 
approach is required to succeed with optimization

Role based approach

Who does what ? 

Function and goal based 
approach

Actions driven by objectives



Mapping all activites and processes onboard a vessel during 
operations – with applicable regulations
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Requirements ISM Code with DNV, USN, Whilh, NMA, KMChallenge Framework!!! Not Applicable



• Mission Planning 
• Operation Monitoring 
• Maintenance
• Exception Handling

 Vessel to handle the berth to berth voyage without assistance 
 When the integrity of the vessel is challenged the SCC will be notified (alarm)
 If the SCC comms. link is interrupted autonomous system on board takes control
 The SCC may update mission & give direct commands at any time

Shore Control Centre tasks
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Mission Planning (route, load plan approval, communicate with VTS and port)Operation Monitoring (communication, alarm and event handling)Maintenance (condition monitoring, maintenance planning, supervision)Exception Handling (response depend on criticality of alarm, minimum risk condition)
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Norwegian King visited -> some skin in the game now.



KONGSBERG PROPRIETARY  - See Statement of Proprietary informationWORLD CLASS  – Through people, technology and dedication

High Attention View

Jon Bernhard Høstmark
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Building things right - Kongsberg har mange gode produkter og lang erfaring med teknologi utvikling.«Building the right thing» Itterativ prosess, jobber med prototyper for å få inn bruker feedback tidlig i prosessenFokus effektivitet og å ivareta safety. 	High attention -> Safety	Low attention -> Efficiancy	Inport-> Planning and Logistics -> KPI	Monitoring and Maitanence -> KPI	



Environmentally friendly logistics 
enabling the shift from road to sea

What shall we deliver?



TRANSPORT TRANSPORT CUSTOMER

Transport to vessel

Remote Monitoring & Control

Shipping plan

Sailing plan

Loading and Stability

Mission plan (SCC)

Reporting
Unloading and Ballast

Maintenance & Reenergize
Manning (SCC)

Transport to customer

Decision support

Onshore Systems

Ship Systems

Remote Control 

PRODUCTION PACKING TRANSPORT TERMINAL TRANSPORT CRANE VESSEL TRANSPORT TRANSPORT TERMINAL TRANSPORTCRANE CUSTOMER

Not only about replacing onboard crew
Many different activities and data sources must be integrated 
to create real value in the logistics chain
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The Shore Control Center is not only about replacing the onboard crew. The real potential lies in the added value of collecting and integrating information from various sources and systems onboard the vessel into a sensible front-end. Increased decision support for the operator, lower operating costs and improved life cycle management of the vessel, and ultimately of the fleet. The question came up, who is tomorrow’s captain? And then we started thinking about a digital captain. We understood that someone will take this posisjon, and that someone should be us! We wanted to be in the value chain where the action happens, and not let other competitors come in and take this posision under our nose. 



COMPANY
Massterly

CORE BUSINESS
Shore Control Center  

(SCC)

BUSINESS AREA                   
OPEX reduction of vessel 

operation

BUSINESS AREA
Advanced logistics operations

MARKET
Global shipping fleet

MARKET
Short sea logistics



Degree of 
unmanned

Degree of 
autonomyFully autonomous

Unmanned 
vessel

Conventional 
vessel

Reduced 
crew

Autonomous functionality / remote control

“Next Generation Shipping”
OPEX reduction 

(fuel, crew, maintenance)

Cost-effective logistics, 
moving goods by sea rather than truck

We work with customers requesting varying degree of autonomy

Full 
crew
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Autonomous does not mean unmanned. As you can see from the graph, there are various degrees of whether a ship can operate independently of human interaction. The first customers of Massterly are cargo owners who want to move goods by sea rather than truck (click). For them, we are designing new vessels that are capable of being totally unmanned and operated from our Shore Control Centre.Yara Birkeland (click), the world’s first fully autonomous container vessel, is under construction now and will be on the water next year. By 2022 she will be sailing unmanned between 3 ports in Norway. ASKO (click) is Norway’s leading grocery distributor, they want to build a vessel that can carry 16 truck trailers over the Oslo fjord, eliminating 150 truck journeys daily and replacing 2 million km. of road transport per year. The result is a CO2 emissions reduction of 5,000 tons. This project made it to the national TV news in Norway on 16th March, where the Minister of Environment spoke highly about the potential for emission-free, autonomous short-sea vessels. (click) We have been awarded close to 1 mill NOK in financial support from the Norwegian government to develop a hydrogen-driven container vessel together with ship owner Samskip and other partners. These vessels will not be unmanned, but will sail with a reduced crew in Europe.(click) In Japan there is a shortage of both truckdrivers and short-sea crew, so Asahi Tankers are building battery-driven bunkering vessels that will trade in Tokyo bay. These tankers will be highly automated, allowing reduced crew onboard. (click) Norwegian Ro-Pax ferry Bastø Fosen is sailing with full crew, but using auto docking to optimize maneuvering in port and reduce fuel cost, as well as minimizing docking damages and keep their busy timetable.(click) Technology, data and shoreside support can also be used to reduce operating expenses for the ocean-going fleet.  We call this “Next Generation Shipping”.  Fuel cost, crew cost and maintenance cost can be reduced by thinking differently about what tasks are performed onboard and what can be done autonomously or remote. 



30% of all cargo that is 
transported by truck over 
300 km to be transported 
by waterways & rail within 

2030 and 50% by 2050 

European Commission, 2011



ASKO project; 
- Zero emissions transport with autonomous fjord crossing
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Between ASKO's central warehouse at Vestby on the east coast and ASKO's regional warehouse in Sande on the west coast, it will be approx. 150 trailer crossings every day over the Oslo Fjord by 2030.�ASKO cannot rely on today's tunnel solution and will therefore establish a 0-emission-free transport chain between the east and west sides of the fjord. The project will save 2 million kilometers a year and the new trucks will be emissions-free. In total, it will save approx. 5,000 tonnes of CO2 annually



ASKO project; 
- Zero emissions transport with autonomous fjord crossing
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The solution is a fully electric transport chain with 50 ton electric vehicles that pull EURO trolleys between warehouses and ports. The trolleys are to be transported over the fjord with a electric ro-ro vessel which is autonomous. In the port, the trolleys are loaded onto the vessels with electrically autonomous terminal tractors.



• Sailing between Moss, Holmestrand 
and Langøya (NOAH)

• Replacing 150 trucks daily 
• CO2 emissions reduced by 5,000 

tons / year

• Length: 66 m
• Width:  15 m
• Service speed: 8 knots
• Battery capacity: 1,7 MWh
• Target delivery: 2021/22
• Fully autonomous: 2024

ASKO project; 
- Two fully electric autonomous RoRo feeders for 16 trailers
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This is a vessel that is not yet built, but where we are part of a feasibility study with the customer, a leading grocery distributer in Norway. As you see from the small map, the transport goes from a warehouse at the east coast of the Oslo fjord (Moss) to a distribution center on the west coast (Holmestrand). Today, ASKO uses trucks only, and have to drive a long distance with heavy traffic and through a tunnel across the fjord which is closed 300 times per year.They are now investigating transport by fully electric trailers and battery-driven, autonomous barges across the Oslo fjord.



Many geographical areas are suitable for this logistics solution
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This is a vessel that is not yet built, but where we are part of a feasibility study with the customer, a leading grocery distributer in Norway. As you see from the small map, the transport goes from a warehouse at the east coast of the Oslo fjord (Moss) to a distribution center on the west coast (Holmestrand). Today, ASKO uses trucks only, and have to drive a long distance with heavy traffic and through a tunnel across the fjord which is closed 300 times per year.They are now investigating transport by fully electric trailers and battery-driven, autonomous barges across the Oslo fjord.US 40 000km (25 000mils)EU 37 000 km



KONGSBERG PROPRIETARY  - See Statement of Proprietary informationWORLD CLASS  – Through people, technology and dedication

Collaboration is Key

Sea Transport

Shore 
Transport

Logistics 
Planning
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collaboration with factory logistics, terminal logistics, the vessels cargo logistics, and the discharge port logistics.



Feel free to contact us for more information

Name: Tom eystø
Title: CEO
Email: tom.eystoe@massterly.com
Mobile: +47 95 88 51 23

mailto:tom.eystoe@massterly.com
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