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Project background (1/2)

2nd Session of the Asse

mbly (2020)
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PRO- 2.2 CONDUCTING A RISK ASSESSMENT ON THE “DUAL FUEL” MODE OF
ECDIS FOR S$-57 ENCS AND S-101 ENCS, PROVIDING MORE SPECIFIC
GUIDANCE ON ITS IMPLEMENTATION

Submitted by: China
Reference: Roadmap for the S-100 Implementation Decade (2020-2030)

PROPOSAL

According to the plan of IHO, the “dual fuel” mode of ECDIS for S-57 ENCs and S-101 ENCs
will last about 7 years (2024-2030). China proposes the IHO to collaborate with relevant
organizations to conduct a detailed risk assessment on the said “dual fuel” mode of
ECDIS, and to provide more specific guidance for all affected parties with a view to
assisting them in completing the transition phase successfully.

Based on this paper, Shom and the UKHO decided to start a project to test the safety of S-100 ECDIS
dual fuel mode.
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Project background (2/2)

The project was officially launched in April 2021 and initially focussed on S-57 and S-101.

3 GOALS OF THE PROJECT

The project, as it is foreseen, will aim at the following goals:

- Further understanding of S-101 production:
= 5-57to 5-101 conversion
*  Updating
= ENC scheming (based on paper charts versus Gridding; gridding before
conversion?)
= Auxiliary files
= HO production process (includes learning experience)
= ENCvalidation testing
- Support OEMs with test data:
*  Provide data (5-57 and $-101) to ECDIS manufacturers so that they can
implement and test S-100 ECDIS
* UKHO Marine Data Portal “with exploration licence”
- Data delivery :
= Full delivery process (from HOs to the mariners)
= Cybersecurity: encryption, signatures, etc.
» Licencing
- Risk assessment of DF ECDIS: Build evidence for safety case to support IMO approval of the
Duel Fuel ECDIS system for navigation.
- Build a global framework that can be used for similar DF testbed projects anywhere else in the

world.
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Project growing (1/2)

The project has gradually involved the following participants:

RENCs

=NC

Hydrographic Offices

IC=

SH M
—
—
United Kingdom PR | M A R
Operated by the Norwegian Hydrographic Service

Hydrographic Office

=

&l

Maritime Systems

OEMs

Distributors/ Value Added Resellers

=
PRIMAR () Chartword  fJZTZ(0 %<

AVCS

ADMIRALTY Cbﬁaor
Vector Chart Service

Vessels

International
Hydrographic 4
Organization




Project growing (2/2)

With the involment of the OEMs, it was agreed to enlarge the initial scope of the project.
The full project will cover the following tasks

Data Data

Data
Production Transmission transmission to
(HOs) to the RENCs G TR
S-100 S-100
Exchange security
sets scheme

The project now intends to be a testbed for S-100 PS and S-100 ECDIS.
Testings will adapt according to standard versions and OEMs S-100 prototype maturity.
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A very flexible project

Data Data Data

transmission to
the end user

Production Transmission
(HOs) to the RENCs

S-100 S-100
Exchange security
sets scheme

For initial trials, data will be directly
loaded into the systems.

We want the project to be very fexible to be able to adapt the the successive Product Specification editions and
to the OEMs prototype maturity.

* No End date at this time;

e Successive iterations of products to follow the various editions;

* Shore based trials before Sea trials;

* Adapt to each OEM prototype maturity.
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The project area

The project area is interesting for various reasons:
- Adjoining UK and FR areas;

- Very important tides (12m);

- Strong currents;

- Daily ferry routes between the UK /the Channel Islands and France.
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Testing scenarios: S-57 / S-101 dual fuel mode

Note: S-57 / S-101 dual fuel mode will be tested but is not detailed in this presentation.
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Testing scenarios: S-101 (1/3

S-101 loading strategy

v S-101 will get rid of the S-57/5-52 ambiguity
between CSCL and the Intended Usage Band.
v S-101PS: "There must not be overlapping scale
ranges ... between datasets covering the same
geographical area."
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D-2 Dataset Coverage Selection Process

The next algorithm shows the selection process of the Data Coverage features.

The idea is to find all Data Coverage features for the scale band that contains the scale parameter and
select those which overlap the viewport. The viewport should then be modified in a way that it only
defines the part that is yet to be covered.

If this part is not empty the algorithm will proceed with the next smaller scale band until the remaining
viewport is empty or there is no smaller scale band to investigate.

Algorithm SelectDataCoverages(inventory, scale, viewport, projection)

Input: A inventory of Data Coverage features inventory
A scale for which the Data Coverage features will be selected (usually the display scale)
A device-polygon viewport describing the device area that should be covered with data
A projection projection

Output: A set of Data Coverage features S

1. §=0
2. ScaleBand = GetScaleBand(scale)

3. While viewport # ¢ do
Coverage in inventory

/: leBand € scaleBands(dataCoverage) AND (projection(polyvgon(dataCoverage))
|
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Testing scenarios: S-101 (2/3)

Alerts and indications

v’ Too many alerts In S-57/5-52 ECDIS
v/ Compare S-57 and « Identical » S-101 data

v Improve S-101 encoding
v’ Feedback to the IHO.
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Testing scenarios: S-101 (3/4)

Other testing scenarios

= Scale range concistency between adjoining producers:
v’ Test with identical scale range \ \A& 44"
v’ Test with different scale range | . \ g S
nga FI(1)R4s5m3M
v' Evaluate the impact for the mariner - WHL " |
3 FK1)G4s5m4M.
= Text placement
24
v’ Identify where text placement is needed and illustrate the
improvement for the mariners in terms of ENC readability. 3,
= Update information feature
Information about chart display (A,B) . L
v’ If adopted by the S-101PT (June), Update information could |0 #*= iirnrd (3) [ - + \
be a major improvement for the review of updates. (i et - ,f '—'1 » I
Q 8-0-6-0-00 :‘:‘;:" 1\~ -8 * 1
Q‘_ updated
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Testing scenarios: S-102 + S-104 g

In this area, S-102 without S-104 is of very little
interest.

* Various areas where vessels navigation is constrained by their draught and the
depth available at certain times:

v’ Entrance to Jersey harbour
v' Entrance to Saint-Malo harbour

v’ Ferries could take a more direct route between Jersey Island and the french
coast with more accurate data then « static » S-101 ENC.
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Testing scenarios: S-102 + S-104

S-102 Safety contour ajusted with S-104 near Saint-Malo

WATER LEVEL FROM S-102 COMBINED WITH S-104
Safety Contour : 7m
Time : 04/09/2021 00:00
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Water Level

Testing scenarios: S-102 + S-104
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S-102 / S-104 testing involves: Bt
- Comparison of data vs vertical datums to ensure T
seamless datasets (as much as possible). §
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- Trials in the areas with constrained navigation.
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Surface Current
2024-03-24 01:00:00

Testing scenarios: S-111

- A comparison on common grids Is
currently being studied, but already
shows satisfactory results for S17°

w
Speed (knots)

Surface Current
2024-03-24 01:00:00
3w 40 200 2°W 40"

S-111 Surface Currents
Lat. min| Lat. |Lon. min|Lon. max " Period L
() |[max()| (°) (°) Spatia Time resolution £
] resolution 3
Grids 2
1 50 51 -3 -2 3 km 15 min
2 50 51 -2 -1 3 km 15 min
3 49 50 -3 -2 1.5 km 60 min
4 49 50 -2 -1 1.5 km 60 min 1 week .
5 48 49 -3 -2 1.5 km 60 min L g
6 48 49 -2 - 1.5km 60 min e —
7 48.6 | 48.65 | -2.05 -2 0.25km 60 min
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Testing scenarios: S-111

- Very strong currents in some areas.

46°44.7878N
071°16.9655'W

- $11 testing could help ferry better Fo e SamsEE B s o

111: Current: 066°T @ 4.0kn

calculate their rotation time or
routes to save fuel.
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Current project time line and outputs

- Shore based trials should start in June/july;

- Trials to be carried out until complete testing with all the OEMs;

- Output:
» To the IHO: evaluation of the standard with possible proposals
for improvements;
» To the Hos: guidance for their data.
» To the IMO: illustrations of the benefits for the mariners.
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Data availability

Trial S-100 products can be here:

- UKHO: https://data.admiralty.co.uk/portal/apps/sites/#/marine-
data-portal/pages/s-100

- Shom: https://diffusion.shom.fr/expertises-formation/jeux-de-
donnees-test-s-100.html
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https://data.admiralty.co.uk/portal/apps/sites/#/marine-data-portal/pages/s-100
https://diffusion.shom.fr/expertises-formation/jeux-de-donnees-test-s-100.html

Contact

For any information about the project, please contact:

Thomas Mellor (UKHO): Thomas.Mellor@ukho.gov.uk
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mailto:Thomas.Mellor@ukho.gov.uk
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Thank you

Questions?
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