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a permanent deep sea cabled observatory 40 km of Toulon
no Physics (KM3NeT) and Earth & Sea Sciences (EMSO)

W Partner states of both
*" EMSO and KM3NeT

Partner states of
EMSO only

dedicated to
neutrino physics ORCA
Italian site dedicated to

neutrino astronomy ARCA

ORCA: Oscillations Research with Cosmics in the Abyss
ARCA: Astroparticle Research with Cosmics in the Abyss
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submarine site
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Selected after intensive
characterization campaigns
including bathymetric
and visual surveys
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40km offshore of Toulon
2450m deep




Infrastructure layout
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Modular, extendable,
designed for up to
120 neutrino DUs,

layout under
optimization for ORCA

4 DUs daisy
chained by 4
on one output
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)ptical network

n standard telecommunications techniques

Node 1 leonnectorto  \jhqe 2 Node 3

ESS sensors

+ 1 spare
: (I )
=B
—— 36 optical fibres 36 optical fibres
Smrs to

neutrino sensors
+ 1 spare

Infrastruc-
ture CC

Neutrino
sensors

2nd
branch

3 optical networks
Control/Command infra: unidirectional
Earth & Sea Sciences: CWDM bidirectional
Neutrino sensors: DWDM 50GHz, 74 colours/fibre
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Sea return

AC voltage distribution with sea return
10KVa per node
400VAC to feed DUs & ESS
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Control/command

ated to the infrastructure (power and optical systems)

Onshore | 1 Offshore

UPS  Variable ! Node2 Node3

/

T
j "'\1 Actuator Ef L

Optical links
1 bidirectionnal

Redundant Ethernet network
Industrial components with high MTBF
Home made software
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Cable stor

Power tray , e

Titanium frame hosting:
Junction Box
ot A Sea return electrode
8 wet mate user ports
Sea current meter
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—_—— i
Main cable

ALC7 with 36 optical fibres terminated with a Seacon penetrator

- -

LWP: 12km

39 km long cable successfully
deployed last December
by Orange Marine
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de deployment

MEOC

39152m
To shore

Installation by Orange
marine with onboard
cable jointing and
deployment technique
used for Branching Unit

anchor Loopbox loints

Dragging tail Inter-node link
3500m 3613m

—
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figuration of the installation seabed
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Successfully deployed on April 27t ... and then recovered on June 17" for repair
(cable and penetrator faults)
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Node operation

MEUST infrastructure. Node [1]

Online values

Power Feed Station
POWER (onling) STATUS
@ vario high limit

@ vario low limit

‘CONTROL MODE (config)

Alarm threshoids
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>3

Alarm theesholds
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Nodel
DC suppiies :

(Tn)fzran)osen)

Man_ Rescued Battery Optics

Energy | ot% |

Nodel expert Temperatures deuxieme jour (12h)

stormer

grounding
resistor

oil

I siructural node alarm (€C) [l Fonctional node alarm

e Teraz

Mod
| NORMAL

Mon Apr 27 14:37:35 2015 ONSHORE  Run expert dialog node 1 [sdik]
Mon Apr 27 14:37:51 2015 ONSHORE  Leave expert dialog node 1

Man Apr 27 14:38:04 2015 ONSHORE  Run expent dialog node 1 [JCUHs)
Mon Apr 27 14:58:36 2015 ONSHORE  Leave expert dialog node 1

Rescued

Humidité et Temp switches

Environnement
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Optics (EDFAS)

2|17.6°C
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Temp Air1[20.1°C

Temp Air2|

TH s WYY

Temp. SFPs CC ~65°C

Temp Res

Temp Oil2

Humidity

batn of marutacnien
| [ otnazens

JB power

nodel aguadopp manager

‘ Close

JB humidity <40%

O supety stowus O connezes

Folling perisd [se]:

= 2015-04-27 15:45:10 [113]
42720156 3913048 0.3960.186-0,331 152 165 165
11.81501.3 3467 -0.5 1.2 2484.746 13.36 0 0 0,438
64.8<13><10>

Entir comman mode

e g
|_noodn

Operated from shore at
nominal voltage (3350V)
during one month

Start measurement

Stop measurement

150130 |x
13,360
2ama. 75 |z

.50
1m0

Sea current meter
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etection Unit

Line calibrated and
assembled on the
deployment tool on the
anchor at CPPM
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Sea Sciences

-
Instrumented sea sciences module i
Autonomous instrumentation line with
inductive and acoustic communication ‘

To node

Instrumented line

) IJ
Jlnductive \
coupler \ -~
\
\ ‘\ ‘\ ‘ |
\ \ \ . _
CTD \ | Induct \ _

\ \ ! [ ALBATROSS line
Dead  290m 500m 900 m 1000 m 1500 m 1950 m deployed in June

weight
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Status

e deployed and operated one month in May 2015

1 June for cable fault, node recovered for

peginning of October

- Instrumentation line (ALBATROSS) deployed
= MII module ready for deployment
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Feedback

- cable/node installation and repair successful, some

m works as expected, some minor improvements made in

tion
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