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The missing link!
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S-421 is an international enabler established by IEC
(Digitalizing Nautical Communication Between Ship and Shore with S-100)

The RTZ route imported to S-100 demonstrator (ECC AS /Kongsberg Digital)

IMO/IEC:
• by update of ECDIS performance standard 

IEC61174:2015, RTZ made mandatory as 
exchange format for route plans, with
implementation 2016 

• NCSR 10 (2023): Agreed to draft 
amendments to the performance 
standards for electronic chart display and 
information systems (ECDIS) were agreed 
to facilitate the digital exchange of ships’ 
route plans – ship to shore. (S-421 chosen
as mandatory, RTZ as voluntary) 

• (Amendments to Resolution MSC.530(106)) 
will be submitted to MSC 108 in May 2024 
for approval.

• Technical specifications IEC 63173-1 (S-
421), IEC 63173-2 (SECOM) pluss details in 
new IEC-61174 (ECDIS performance
standard). Finalized 2025/26

• January 2026 may be the first time data can 
be shown in an ECDIS, and all new systems 
required compatible by 2029 (not 
confirmed dates).
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Route exchange

The route in 
ECDIS /route 
planner

route for 
exchange

id = ####

A route received in the vessel will be kept a bit on distance and not 
accepted to replace the route in the ECDIS / planner without manual check 
by navigator “Route plans received should be indicated by ECDIS as for 
voyage planning purposes only”
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Route plan - elements
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S-421 – Example of use cases

• The S-100 ECDIS will include the generic solution + a minimum of one from 
the list should be supported. 
Service specifications the tool to assure services are evolving. 
Use cases from IEC 63173-1 (S421 v 1.0)
•General
•Route cross check
•Flow management
•Enhanced monitoring
• Ice navigation
•Under keel clearence management
•Fleet route planning
•Chart management
•Route optimization
•Port call synchronization
•Reference route
•Search and rescue
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S-421 ver 1.1

• Possible changes S-421 to come 2024:
• Only minor changes will be looked into
• Look into changes needed to suport S-100 ed. 5.2
• Modernized GML application schema
• routeActionPointRequiredAction: New categories (5 warning, …)
• support colon (:) as part of routeActionPointExternalReference. Reference to S-98 on

interoperability by using MRN
•Suggested to include routeWaypointLegID to support FAL Noon report
•Today hosted in CIRM (http://cirm.org/s-421). Ver 1.1 might be hosted by IHO

• Next IEC meeting in October 2024 to finish ver 1.1, then voting
• Also include work on a public supporting document to address
harmonisation of services.

http://cirm.org/s-421
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S-421 ver 1.1

•Supporting document:
•supporting document to assure
harmonized services.
• Route plan exchange as part of:
•Nautical publications (Maritime service 12)
• Search and Rescue
• Shore reporting?

Under development



Routeinfo, A Quality-
Assured Service

• 687 reference routes for navigation
• Quality-assured by NCA services:

• Pilot Service
• Vessel Traffic Service
• Aids to Navigation Service
• Pilot Exemption Certificate Unit

• Depth data reviewed by the Norwegian 
Hydrographic Service.

• Routes are quality assured for vessels
up to 150 meters length and 9 meters 
draught, with some exceptions. 

• Four voyage categories: Inbound, 
outbound, between ports and coastal.



Regulations

•For sea navigators access to 
relevant regulations is 
a nightmare, 
- “ban on passing”

•Update of regulations as part of Nautical 
Publications will set ground for connections 
to the regulation in a route plan via Action 
Points. This can be done by the mariner 
himself, by the ECDIS/planner software or 
by a reference route from a route provider – 
government or private.

On land



API for reference routes
(Open API, RTZ-format)

•RTZ is much more limited.
•S421 will assure better machine to 

machine operability
•The limitations in ship dimensions can be 

machine read.
•The unique id will be in a standard 

format. Further exchange shall guarantee
handling of id’s. (IEC 63173 + IEC 61174 + 
IMO decissions).
• Important information elements in route

plan will be available for user, not only
name of route and waypoints.
•Status of the route defined
•Any locations to be included as part of

the route plan, including UN/LOCODE

Info on API, https://routeinfo.no/faq, last section

https://routeinfo.no/faq


Navigation lab

ECDIS/
Planning station

RTZ transformer

S-421

Additional elements 
(*.txt, *.csv)

VTS

RTZ 1.0 / 1.2

S-100 ECDIS

Planning station

Port System

VTS

S-421
(+PortCallMessage)

S-421
(+S212 VTS Digital Information Service)

S-421

RTZ 1.0 / 1.2

RTZ 1.0 / 1.2

Additional elements 
(*.txt, *.csv)

Additional elements 
(*.txt, *.csv)

ISTS – Project 2022-2024 

Information exchange for better Just in 
time Arrival

RTZ-files can be brought in from any 
environment (RTZ 1.0, RTZ 1.2, maybe 
RTZ 1.1 / RTZ 1.7..): 
https://s421creator.ecc.no/ 

The main information elements brought 
in from the RTZ-file. Additional elements 
by manually input in the service, 
including Action points.

Primitive version for proof of concept. 
Schedule is not included in the test.

https://s421creator.ecc.no/


1) RTZ -> S421 

transformer 1/2

Waypoints, 
and 

Action points



1) RTZ -> S421 

transformer 2/2

Waypoints, 
and 

Action points



1) RTZ -> S421 

transformer 2/2

Waypoints, 
and 

Action points

External references to products already available
in the ship equipment, like Nautical Publications, 

opens for giving the navigator the relevant 
information with sending a very limited amount of

data 
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Posible use-cases…



Route plan in VR-simulator / Digital twin
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- Thank you –

John Morten Klingsheim

senior engineer
Department for Navigation Technology 

and Pilotage Management 
The Norwegian Coastal Administration

 jmk@kystverket.no 

Action point: Confirm pilot order 
2 hours before

mailto:jmk@kystverket.no
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