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T NUMerEnv

0-sea observatory for multidisciplinary
of ANTARES, managed by CPPM:
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Artist view of the Detections Units (DU) of the ORCA detector

Project co-funded by CNRS, Region, the State and Europe
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ne infrastructure

depth, 40 km off Toulon in the Exclusive

Luxembourg

’rix Cristal collectif CNRS 2018
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ayout of the infrastructure

Telecom cable Alcatel (36 i
optical fibres), 40 km long
powered in 3300 V AC

ALBATROSS
bile- a plusieurs km du Ml

ANTARES

Node hosts 8 user ports for
24 DUs and Earth & Sea
Sciences

@ Ligne détection (DU1-120)
B Neeud (N 1-5)
# Structure calibration (CB)

Battery port
Earth Sea Sciences
Multipurpose
6 user ports DU  port T
(1 spare) 1
5

@ Ligne instrumentation (1U)

# Module d’interface (MIl)

® Boite jonction secondaire (BJS)

b
!
!
!

25-200m

Inter connectinglink  25-110m

Modular, extendable, 4 DUs connected in

designed for up to series on one user port
120 neutrino DUs
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hetwork installation

Orange Marine using techniques from
ion cables with cable jointing at the sea surface

tenance (MECMA) by Orange Marine

aters and EEZ in France requires
cedures followed with the help of an

nmental engineering any. Some constraints for cable

installation (funding)

could be installed without precise position (+/-100 m)
next nodes requires precise position (+/- 5 m)

o Cable introduced in the MECMA consortium for maintenance
inside the scientific network with HCMR, INFN, and INGV cables.
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Setup for deployment

mbled with 80 m of cable in (from shore or previous
to next node

\ ble (Inter-node link) + dragging tail connected on the
out of the node (to connect later the next node)

ode laid on seabed using the inter-node link
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able and node 1 installation

om shore to deep-sea site with a S shape to allow repair

the node made during the sea operation

O lald 11 c
oustic positioning o
de position at 180 m fro

1 the cable using
roze ship (USBL).
the target.
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Node 2 installation

0 The installation requires 3 boats for a precise node position:
= R. Croze to deploy the node
= Castor to deploy the inter-node link

= Small boat equipped with our acoustic positioning system (Castor too far)
0 5 days at sea planned beginning 2020
0 Main steps: <o oo e

= Cable from Node 1 recovery (dragging)

Inter-node cable
to node 1

= Node 2 cables jointing

Inter-node cable
; . to node 3 .4 Node 2
= Node laying under acoustic measurement

= Inter-node cable to node 3 laying

= Cable between node 1 and 2 jointing

Laying studied by Orange Marine, 3 boat not represented
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Qutcome

e cable as for standard telecommunication cables

rocedure validated, to be confirmed for the

experienced using external ROV

Yy 3 S
Cabile jointing
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on ORCA detector

by 20 m on the seabed
tion lines (ie no maintenance on DU)

sition me +/-0.5m

use of light ROV (avai

eable connectors require 60 kg force for connection
peration

ent/connection of 4 to 6 DUs per sea operation (12 h/DU)
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Setup for sea operations

Dats (selected from a tender) during the sea operation:

m Foselev Marine to deploy lines

MEX with APACHE ROV for underwater work

Development of connection tool to help the ROV for connection (force
duced to 20 kg)

acoustic positioning system purchased
juence of DU installation defined to avoid ROV going into the field

stance from expert in sea operation

Credit CNRS Images

Connection tool
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Acoustic positioning system

RAMSES from ixBlue :

Surface vessel

» Measure acoustic travel times between e D

HYDRINS / ROVINS (optional)

rangemeter transducer on surface ship
and fixed or mobile autonomous
beacons

» Surface ship absolutely positionned by
DGPS coupled to inertial central
Hydrins based on optical gyroscopes
(heading, tilts, accelerations...)

* Real-time positions of mobile beacons
deduced from ship and fixed reference
beacon positions

« 4 reference beacons anchored around DU position measurement:
KM3NeT-Fr site (1250 m — 1400 m Precision during installation: +/-2 m
from centre) Precision once installed: < 0.5 m
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25-26/09/2019

ational issues

ciple easier now as we just got a permanent
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tion methodology
oreparation

Installation of the DU on the LOM

DU ready for deployment
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methodology
oloyment

Credit Comex

Credit Comex

- Credit Comexs

kq-

ed 0 | = \ PN "

ab Connection by ROV Unfurling trigerred — & oo |

on by the ROV Tests from shore by ROV - -
, DU unfurled
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25-26,/09/2019

dule MII deployment

Credit Comex
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Outcome

trumented module MII installed and in

ossible and successfully performed

to go at sea at the last minute (24 or 48h)

ion of sea operations not simple (many

erience with the teams of the boat companies
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