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This is a low cost solution which usefully allows to replace a Base Station for the
remote monitoring and remote control of AtoNs.
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BEST PRACTICES SESSION
Title Dynamic Chart Overlays
to maximise the safety of navigation and assist in contingency planning
Author Captain Jonathon Pearce
Business Development Manager, OMC International
Experience To maximise the safety of navigation through a unique chart overlay system on the vessel
objective during transit in real-time

Problem to be
addressed

To deliver real-time information to the pilot on a vessel to ensure safety of navigation within
a tidal channel and to improve contingency planning in the event of an unforeseen incident.

Equipment or

OMC Dynamic

services Underkeel Clearance
involved technology delivered
to Navicom Dynamic % S
PPU laptops via QPS  (BESCINIS_ | ES Novicom oynamics
Qastor Connect
server Cflip-s
Actions Creation of a real-time dynamic chart overlay showing the predicted under-keel clearances

throughout the passage in a format that is easily understandable, and able to be adjusted, for
the pilot.

The overlay to be updated at frequent intervals (I minute) accounting for environmental
changes. Had to allow for account channel changes (regular surveying). Can be used to
assist in contingency planning to ensure multiple vessel/s safely transit. The system to
allow for maximise water column efficiency through maximum drafts and longer tidal
windows and also optimize sailing rotation to increase productivity.

Creation of a communications system to transit the overlays to the pilot through 3G
networks, and for the g it
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Results System installed and operational at Port Hedland 2013.
achieved Improved productivity/throughput of vessels/cargo through the optimization of vessels
sailing on a tide.
VTS/Port Control/HM and Pilots able to see the predicted UKC for the whole transit (30
nautical miles) and plan/optimize the sailing plan.
Overlays made
available to the pilot’s
PPU  laptop, and
updated continuously,
and the transit can be
altered if required by
pilot or shore.
Enhanced contingency
planning as the pilot
can assess exactly how
much time/ vessel Port Hedland examples:
Speed pI'OfﬂC is 1 - PPU with no overlays
required before the
il 2 - Overlay on showing safe/unsafe
conditions become (Go/No Go) areas
critical and can effect
c ontingency measures 3 — Contrasted overlay at mid tide
to avoid a wvessel
grounding.
Acquired Dynamic Under-keel Clearance system updated to V5 with sophisticated environmental
knowledge monitoring systems.
Qastor QPS Connect server systems and the transmission of mission critical chart overlays to
remote PPU laptops.
Navicom Dynamic —@—E—
and the pilots’  easuredwaves
involvement of I g el
ensuring overlays -0 St EEEEEEEEE
were acceptable and ~ measuredtide
did not impact on the & currents R —
navigation  system T
and were easily measuredwind
adjusted when & pressure
required. Improved —1-'
understanding of the  latestsounded
port channels, its depths S~ NOTE: Minimum depth
limitations and ~ = anywhere in the DUKC®
. Bathymetry Node
control points. astronomicaltides ship in given load sta
Resources Significant savings in capital dredging costs through the optimisation of the existing tidal
saved water column. Maintenance dredging optimised to ensure channel remains at sufficient
(if apply) depth to ensure maximum productivity.
Associated ENHANCED SAFETY THROUGH THE USE OF REAL-TIME DYNAMIC CHARTS OVERLAYS
Paper Captain Jonathon Pearce, Senior Pilotage Advisor, OMC International

Page 2 of 2




Puertos del Estado

— ALA
- a
o Al
-
2014- =
XVIII Conference- A Corufia - Spain A I S M:
~

18th. IALA CONFERENCE
A CORUNA - SPAIN
25-31 May 2014

BEST PRACTICES SESSION

Title Handling of echoes using VolP technology in case of
multiple shore receptions of maritime communications.
| Author | Romain GALLEN
| Co-authors | Frangois Bajard-Jacobs, Patrick Doaré, Thierry Le Poder

Experience objective

The goal is to connect all VHF and MHF shore stations on a
MPLS network and to use Voice on IP to transport maritime
communications to the different MRCCs in France.

Problem to be
addressed

Reduce the echo perceived by operators in MRCCs when
receiving a radio communicaton because the delay of
transportation of the call received from the different shore
stations varies.

Suppress the voice feedback when a message is emitted
from one shore station of the MRCC and is subsequently
received by neighbouring shore stations.

Equipments or
services involved

Equipments: VHF and MHF radio equipments, routeurs and
VolP gateways, central processing system

Services: Technical services in CEREMA, in MRCCs, VTS
and in telecommunication companies

Actions

e Transfer all existing classical voice transportation links to
MPLS network.

e[Elaborate the complete routing scheme of shore radio
stations linked to a given MRCC.

e Distribute IP adresses to all the elements interconnected
in this network.

eUse RTCP protocol in order to gather statistics for
connections (transmitted octet and packet counts, lost
packet counts, jitter, and round-trip delay time).

eUse this information to control and adjust quality of
service (by limiting the flow or using a different codec).

e Estimate in real time the latencies in the different parts of
the network in order to align the voice communications on
a same reference and limit troublesome echo effects.
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Results achieved

By connecting all routing and radio communication systems,
the supervision of the working state of these elements and of
the transportation links is greatly improved.

It is possible to gather all these information in a unique
supervisor console for operators and technical services to be
aware in real time of their capabilities to send or receive
maritime radio communications.

By using the statistics extracted from RTCP frames used in
VolP technology, it is possible to nullify the echo generated
when a message is received by multiple radio shore
stations.

It is also possible to suppress the echo generated when a
message is emitted on simplex channels by a MRCC using a
given coastal radio station and that neighbouring stations
receive this same message and carry it back to the MRCC.

Acquired knowledge

We acquired knowledge on VolP standards, technologies
and communication protocols.

We also learned the fine tuning parameters that needed to
be requested from telecommunications services companies
when ordering links dedicated to the transportation of
maritime communications.

We learned how to extract and to use all statistics hidden in
the different protocols of the world of VolP and we adapted
them to the specific issues linked to multiple receptions of a
given message from different radio stations.

We learned how to discriminate failures from the voice
transportation link from equipment failures and how to
picture them to the operators.

We learned how we could adapt quality of voice
transportation in degraded situations.

Resources saved
(if apply)

Depending on the telecommunication operator, the renting of
SDSL links with QoS for voice transportation can be very low
as compared with old technologies such as RNIS, Transfix,
LS.

The renting of these links can be divided by 3 in the best
cases. Of course, in other cases an investment may be
necessary to finance the initial cost for the
telecommunication operator to link distant sites to its
network.
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BEST PRACTICES SESSION

| Title | The use of AIS in a mixed area
| Author | Jeffrey van Gils
| Co-author |

Experience objective

Setting up an Automatic Identification System (AIS)
environment within an area under responsibility of various
competent authorities with diverging responsibilities

Problem to be
addressed

The Netherlands is a small country with many waterway
authorities and it is neighbouring with countries having their
own interests, administrative systems of responsibilities and
tasks.

The shipping density in these waters (coastal waters,
harbour approaches, port areas and inland waterways) is
very high and shows a combination of sea-going and inland
vessels. The use of AIS therefore already at present is
meeting a number of problems to be solved. One of these is
the fact that the Netherlands has a rather flat surface which
has impact on the potential use of AlS due to propagation
and interference reasons.

It is therefore of most importance that in order to ensure an
optimal operation of AlS services by so many users, both
ship-borne and ashore a coherent national policy framework
will be developed and implemented on short term.

In the future the VHF Data Exchange System (VDES) may
resolve some off the problems, enforced by the ITU decision
(WRC 2012) to add extra frequency capacity to the VHF
band. In order to secure the optimum benefits of this
decision and to prevent that the primary functionalities of
AIS will be jeopardised, the VHF Data Link (VDL) of AIS
must be protected.

On an average day approximately 6000 AlS targets in the
Netherlands are detected of which 1500 are sailing through
or passing the Netherlands.

Every target is transmitting the standard AIS messages. An
increasing number of AIS users, both ashore and ship

borne, have identified - due to the capabilities of the AIS

Page 1 of 3




W=

2014-

XVIT Conference- A Corufia - Spain
-

system — more potential applications in using AIS and even
started to develop or use them already, mainly under the
flag of e-Navigation or the European Inland Waters project
River Information Services (RIS).

As a result the transmission of a large variety of data using
AIS is growing quite rapidly. In most cases this data is
contained into so-called Application Specific Messages
(ASM), although sometimes even safety messages are used
for this purpose.

The further development of future applications, the
implementation and operational use of AlS requires a
coordinated central approach and a (legislative or policy)
framework. Close collaboration with users, authorities
(including those responsible for frequency management) is
considered to be essential for the assignment of the
provision of ASM and AlS-slots.

Equipments or
services involved

* Automatic Identification System (AlIS) shore-based
networks

e  VTS-systems

* On-board ship equipment.

Actions

* Making national and international parties aware of the
shared challenges and seek collaboration in order to
come to common accepted solutions for the
establishment of a transnational good operational AIS
system.

e Therefore one has to start on national level and extend
the process at the proper moment with the neighbouring
countries.

* The process and all substantial results, such as
agreements, assignments, criteria and conditions for
operational use should be incorporated into a common
accepted policy document.

Results achieved

In the past years the knowledge of AIS and possible
problems became more clear to waterway authorities and
other users, and this was emphasized by the publications of
relevant IMO and IALA documents.

During the introduction of AIS for inland shipping (in short
time an increase of approximately 12.000 mobile stations)
and the realization of the shore based networks it was
noticed that especially the shore based networks
encountered problems such as “jumping ships” (icon jumps)
and a decrease of the coverage area.

In order to resolve these problems and to restore a further
reliable coverage of the areas of responsibility and interest
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huge investments would be needed.

The Netherlands Ministry of Infrastructure and the
Environment, responsible for the implementation and
operation of the AlS, initiated the development of a policy
on the use and operational exploitation of the networks,
including the appointment of a central point of contact for
advice and guidance. During this process all relevant
stakeholders were involved.

IMO and ITU have developed a number of Application
Specific Messages with the aim for global standardization,
uniform in every country. This action resulted in the
avoidance of creating new ASM (with almost the same
information) and as such prevented an unnecessary
overload of the VHF Datalink (VDL).

In parallel IALA has produced a Recommendation on the
delivery of ASM and also realised a collection of globally
used ASM, which is accessible via the worldwide web.

Waterway authorities and service providers, as well as any
other party licenced by the appropriate administrative body
(may differ from country to country) with the possibility to
register their ASMs in this collection. This offers other
countries the re-use of these ASM’s.

An extra benefit of this approach is the minimization of
investments in shore based and ship borne systems.

Acquired knowledge

Understanding AlIS, expertise on radio propagation,
management of frequency use and the development and
use of ASM.

Resources saved
(if apply)

Optimal use of, scarce frequency spectrum, investments in
infrastructure (shore) and equipment (ship), re-use of similar
information without extra efforts, standardization leading to
reduction of development investments.
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BEST PRACTICES SESSION

Title REPARATION D’UNE TOURELLE EN MER A L’AIDE DE BETON FIBRE ULTRA
PERFORMANT (BFUP)
| Author | Nicolas FADY
| Co-author | Emmanuel DENARIE
Experience Essai de mise en oeuvre de BFUP coulé en place sur une tourelle en mer dans le but
objective d’arréter la dégradation du béton et de renforcer la structure

Problem to be
addressed

Dans le cadre d’études de nouvelles méthodes de réparation du génie civil des
ouvrages de Signalisation Maritime, le Cerema a travaillé avec le Service des Phares
& Balises de Lorient et 'Ecole Polytechnique Fédérale de Lausanne (EPFL, Suisse)
sur les Bétons Fibrés Ultra-Performants (BFUP).

En effet I'utilisation des BFUP appliquée avec succés sur des ponts par 'EPFL depuis
1999 répond a trois contraintes identiques a celles rencontrées pour les ouvrages en
mer :

- la recherche d’une étanchéité parfaite et durable

- la réduction du temps d’intervention par la mise en oeuvre de faibles épaisseurs

- au besoin, la possibilité de renforcer I'ouvrage

Un essai pilote de BFUP coulé en place par hélicoptére a ainsi été réalisé en juin 2013
sur une tourelle en mer.

Equipments or
services involved

La tourelle du Cabon se situe au sud de la rade de Lorient. Il s'agit d'une magonnerie
de béton grossier, agée de 70 ans environ, tronconique, haute de 4.55 m et de 3.25 m
de diamétre a la base.

Les fissurations constatées sur la magonnerie semblant étre la conséquence d’une
réaction de gonflement, des carottages ont été réalisés afin d’étre analysés au
microscope électronique a balayage. Les résultats de ces analyses n'ont pas
clairement révélé de pathologies trés actives de gonflement telles que I'alcali-réaction
ou les réactions sulfatiques.
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Actions

La mise en place d’une coque continue de 60 mm d'épaisseur de BFUP écrouissant
en traction, coulée en place et recouvrant entierement la tourelle, a alors été
préconisé. Cette solution présentait le triple avantage :

- d’assurer une étanchéité totale vis-a-vis de la pénétration de I'eau de mer,par
conséquent des chlorures et des sulfates,

- de ceinturer la tourelle d’'un matériau durable et résistant,

- de fournir une capacité de déformation de I'ordre de 2/1000 en traction, permettant
de compenser d'éventuels gonflements résiduels, sans présenter de fissuration
localisée.

Un partenariat a alors été établi avec I'entreprise Lafarge pour développer une
formulation de BFUP adaptée au coulage en place

Des essais a terre ont été organisés pour :

- obtenir une recette de BFUP avec un étalement compris entre 660 et 750 mm sur 2h
et un écrouissage en traction de 2/1000,

- tester la mise en place de BFUP dans un coffrage cylindrique

La formulation de BFUP retenue a un rapport Eau/Ciment entre 0.21 et 0.23 et un
dosage de 3.25 % en volume de fibres d'acier droites. Elle présente a I'état frais une
consistance de classe SF 2 comparable a un béton autoplagant. Sa résistance a la
traction uniaxiale a 28 jours est supérieure a 10 Mpa.

La coque de 60 mm de BFUP a été coulée grace a un coffrage métallique tronconique
de 2 mm d’épaisseur, 4,60 m de hauteur, d’'un diamétre de 3,37 m a la base et de 2,48
m en haut. Un montage a blanc en atelier a été réalisé. Les deux difficultés majeures
étaient d’assurer une étanchéité parfaite (fluidité du BFUP) et de résister a la poussée
hydrostatique du BFUP frais.

Un radier a donc été réalisé au pied de la tourelle, pour offrir une surface plane afin de
positionner parfaitement le coffrage.

Sa mise en place autour de la tourelle, en deux parties pré-assemblées, s’est
effectuée par hélitreuillage. Les 2 rotations nécessaires n'ont duré que 18 mn alors
qgu’il aurait fallu plus d’'une journée pour assembler le coffrage sur place.

5 m> de BFUP ont été nécessaires, acheminés par camion-toupie & proximité de la
tourelle ou les attendaient I'hélicoptére. Le BFUP a été transporté jusqu'a la tourelle
par bennes de 300 litres, soit 780 kg environ. Seize rotations d’hélicoptére auront été
nécessaires soit a peine deux heures.

Aprés décoffrage, d’'une maniére assez inexplicable, seules 3 zones d’'une surface trés
limitée — quelques dizaines de cm? — ont présenté des manques de matériau. Elles ont
été ragréées a l'aide d’'un mortier fibré. Le BFUP s’est par ailleurs bien réparti tout
autour de la tourelle. Le rendu de surface du BFUP est globalement de trés bonne
qualité et uniforme.
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Results achieved

Cette expérience positive constitue une premiére mondiale au titre de BFUP coulé en
place sur un ouvrage de génie civil en mer et ouvre la perspective d’autres utilisations
sur des ouvrages maritimes plus importants.

Elle permet de valider la faisabilité technique de cette méthode.

Dans la continuité de ce chantier et suite aux tempétes de début 2014, 'EPFL et le
CEREMA travaillent activement a I'’élaboration d’'un projet de renforcement du phare
de la Jument, situé en Bretagne, faisant également appel au BFUP.

En effet c’est bien dans ce contexte d’environnement trés agressif et de temps
d’intervention trés limités que les BFUP montrent tout leur intérét.

Acquired
knowledge

- les contraines de mise en oeuvre du BFUP
- 'organisation d’'un chantier en mer a I'aide d’'un hélicoptére
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