Maritime digitalization; opportunities for the maritime e-Nav industry
when moving to Intelligent Navigation
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e-Navigation...?

DEFINITION (IMO MSC); «The harmonized collection, integration, exchange, presentation and

analysis of marine information onboard and ashore by electronic means to enhance berth to berth navigation and related

services for safety and security at sea and protection of the marine environment»

Concept of IMO’s
Strategy Implementation Plan (SIP)

Collect, Integrate, Present,
Analyze and Exchange..

Five priortized solutions.. This is in fact Passage Planning;
S4 — Integration and presentation how can i-Nav contribute?

of available information
in graphical displays
received via communication equipment

Courtesy of Norwegian Coastal Administration



Passage Planning

Passage Planning (Voyage Planning) is a mandatory action to take
place prior to any sailing, according to IMO regulations, and further

fine-tuned by e.g. OCIMF:
IMO A.982(21) / SOLAS Ch. V Reg. 34 and OCIMF SIRE/VIQ

The traditional Passage Plan proces is very man-intensive!

There are four clear PP-stages defined,;

Appraisal, Planning,|Execution

and Monitoring

There are no specific TEMPLATE made available, so best
Bractlce is for each ship owner to make own versions of the
assage Plan.
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E-Nav platform for connecting Ship & Shore

Back of Bridge Backend
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Back of Bridge SW for
Overview, Planning
and Monitoring

E¥ NavStation




Planning station enabling all critical voyage information
at the fingertips of navigators

Mooring/Manuvering Assistant
Passage Planning
NAVAREA Warnings
. Weather Overlay
AENP

. ADP

. Route Planning
ENC
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Automatic listing along
route

NAVTEX

PP — Section

Auto-listing within corridor
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. of administrative

= 3 ,5 hours » 0 ,5 -hours

- Manual Passage planning S NavStation® Passage Planning
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Intelligent Navigation combines Information exchange, SW and HW

PRESENT & ANALYSE

PP — UKC Section
ATT is used automatically

COLLECT & INTE - Exch!

NavStation - Pla’ ation A o 1 gy . Ml .
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Seamless, Automatic Updating
of Navigational Data

sssssss

9. Mooring Assistant
8. Passage Planning e
7. NAVAREA Warnings p 2 T

6. Weather Overlay & > '
5. AENP =
3. Route Planning o = o =
2.ENC ;
—_—— -
1. NavStation Deskto SERIR °. 2

® W AIS / GPF

Cyber ecuriiyr
DNV-GL Type Approved
IEC 61162-460 Gateway

END USER FEEDBACK
=> NEW INOVATIONS

IMO; Collect, Integrate, Present, Analyze and Exchange

e-Navigation made easy




Intelligent Navigation;
e.g. Passage Planning + Optimization = One Operation

PP — UKC Section

ATT is used automatically

Waypoints

Distance: 4831.08NM

50°51.4150'N 001°03.4220'E o AR \
Planned speed: 13.5kn <o ki i | [ .-"' wearhemews

= SR — '/x
50°37.7060'N 000°33.6350'E e e | = ||
Planned speed: 13.5kn '

49°59.2180'N 002°56.5710'W
Planned speed: 13.5kn

49°44.0910'N 006°16.2820'W \
Planned speed: 13.5kn y l{

49°45.3744'N 007°00.3402'W
Planned speed: 13.5kn

cosp -_- ta o_‘.“ /\ /L IJE)RI-H ATL NT|C-QGEANA\ —
25°49.7053'N 077°10.8309'W : o 4

Planned speed: 13.5kn

: = &) - S .’ —
EOSP 7) _ v '\\ —
26°12.5320'N 079°03.1860'W 7 : PURE an

Planned speed: 13.5kn QST \ i | C ariaﬁ/—San

e-Navigation made easy




Digital Charts & e-Navigation SW
Publications

NavTracker

NavTracker Naqux
NavStick NavStation

SDK & G-ECDIS
(+Paper Charts and Publ.) (OEM - Collaboration)

In-house R&D and External Projects (~30pers.)

gy’ Intelligent Ship
a4 Traffic Management M-AR

HANSA <« m SSESﬁ\ME e-navigation 9 Maritime Data Space

Horizon 2020
European Union Funding
for Research & Innovation
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Intelligent Navigation-
Business Case:

Automatic Ship Reporting-
(MRS and Single Window)

Related R&D projects

e-Navigation made easy




SESAME II; ship Reporting & New e-Nav Services
iIncluding Al supported Optimization

WP1 - Automated Ship Reporting

Objective:
* Develop demonstrators that will automate electronic ship reporting to a

National Single Window SESAME e-navigation

* Develop demonstrators with a transparent process, including possible electronic Intelligent Ship
. . : Traffic Management
handshakes/signatures/status messages, that facilitate trust in the system

Solution I

WP3 — Expanding e-Navigation Services

Objective:

*» Demonstrate the feasibility of expanding the e-Navigation services
available on board by developing new services for the bridge team, VTS
and ship owners, including: route optimization/weather routing, route
monitoring/cross-check, Marine Safety Information, Optimal ETA
monitoring, Optimal consumption monitoring, and pilot route service NAVTOR

A
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Cross platform exchange by

“Maritime Data Space”
Project owner; NAVTOR

v Voyage order

Passage planning

FeeT T T T
: Weather routing, 1

| voyage optimization
[Modified passage plan
Reports to

Other — authorities
Execute segment |— operator
reports » ports

Partners; SINTEF, DNV GL, WSM,

Goodtech

« Based on; Industry 4.0 and the International
Data Space(s) (IDS)

« Goal;, Develop an open Maritime Data
Exchange and Sharing Ecosystem

« Use Case 3; Ship Reporting by Cross
Platform Information Exchange;

We want a model where the data owner(s)

directly control access rights, independently of

where the data Is stored.
NAVTOR .34




Cyber Security in
Merchant Shipping —
Service Evolution

 CySIMS (2015-2018); RCN funded project that developed specifications for a
new public key system for the maritime world. The results have been met with
much interest in IMO and become an official IALA2 standard.

* Urgent need to develop these specifications further into a complete system and
complete an extensive cost-benefit analysis.
* The key issues CySIMS-SE (Q2/19 - @2/21) will address are;

 How to deal with certificate updates when ships are offline for long periods of
time.

o Cost-effective distribution of private keys on smart cards to the relatively low
number of commercial ships (<100 000).

e How to transfer certificate caches to the on-ship equipment on both the bridge
and administrative local network (overcome separation requirements).

NAVIOR
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Seamless, Automatic Updating

Cyber Security . Il AIS / GPS

DNV-GL Type Approved
IEC 61162-460 Gateway




What next?

* IMO definition of e-Navigation includes “...protection of the marine
environment”

e The answer is in fact common between most stakeholders, next
milestone for international shipping is GREEN shipping, and

e IMO has expressed it clearly; we aim for a 30% reduction in GHG by 2030 (and
50% by 2050, and hopefully more before...)

e Our End-users and Customers ask for the green shipping, including cost savings
and fuel reductions

e NAVTOR’s has already planned for NavGreen some time, and most of our
ongoing and planned R&D are focusing along the NavGreen line;

e-Navigation made easy
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Summary of NavGreen & Performance
MONITORING &

DECISISON SUPPORT

ANACLYTICs

DATA CATCH

Noon Report Data
* Event/ Time Stamps
Weather observations

Stock & Bunker

1. Passage Plan
2. Noon Report
3. Sensors feed

Vessel Performance Analytics

Hull and propeller perforg
E/ DG efficiency
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Speed Performance [%]
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Thank you!

Bjorn Age Hjgllo
e-Nav Manager NAVTOR A/S

bjorn.hjollo@navtor.com
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