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Global context of the Tu/cu

The IU is part of the positioning calibration of the KM3NeT detector.

The IU manage the oceanographic measurements used by the relative
positioning system that evaluates the DOM and PMT positions.

Positioning, acoustic system installed on CB :

« Emitter acoustic transducer (fixed)

« Hydrophone acoustic receiver (fixed) to position the base of the CU and
therefore the acoustic transmitter

+ Laser fir the infer DOM time calibration on CB

Positioning, oceanographic measurements, installed on IU :

« CTD probe measuring conductivity, temperature, pressure for the calculation of
sound velocity (or velocity)

* sound velocimeter allowing the direct measurement of the speed of sound in
water

« currentmeter to measure the marine current 2



Reminder of the 1U of the cu

e Autonomous in energy instrumented line

* Inductive cable for data transfer

* Linked to the CB via one 50m electric cable

e The CBis linked to one DU via one 50m hybrid cable
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IU = one foot line + one inductive instrumented line
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the instrumented line :

- buoyancy

- one 200m inductive cable

- 9 instruments :
- 3 currentmeters (2 non inductive + 1 inductive)
- 3 CTD (Conductivity Temperature Depth) (2 non inductive + 1 inductive)
- 3 SV (sound velocimeters) (non inductive)

- 7 inductive interfaces for non inductive instruments

- 1 inductive coupler

Connection :
the IU is linked to the CU via one leg of the interlink cable
the second leg links the CU to the DU

=» Modification since 2020 : the IU is now totally recoverable



Inductive TITANIUM ANCHOR Of the U
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Re-use of one Titanium ANTARES LCM
- Adaptation of the cylinder length

- Re-machine one endcap : add 2 holes g
one for the ODI 4
one for the BH4F

- Double Oring : 1 axial + 1 radial 1

Main specifications of the electronic board :
*F1 : Host the IMM inductive mode
*F2 : RS232 to RS422 conversion (opto-isolated, same as FMCV3)




= Proven and off-the-shelf commercial SeaBird system

* |IMM : Inductive Modem Manager

* |ICC: Inductive Cable Coupler : links the inductive cable to the IMM

|E - @ ¢ 200m inductive cable : % inch wire (7f,3x19 wires, galvanized jacketed
Cable breaking strenght : 3 T, termination breaking strenght : 1,6 T-

. . . . .. RS232
* The interfaces are used to interface R$232 devices (non inductive instruments) : —

inductive signal
* UIMM : needs to be powered by instruments
(2 to interface 2 non inductive Aquadop currentmeters)

* SBE44 : has a power out to supply external instrument
(3 to interface non inductive miniSVS sound velocimeters
2 to interface CTD non inductive instruments)

Qualification : done by Seabird
- CE certification for all Seabird products

- Applicable EU directives and standards :

- Machinery directive 98/37/EC - EN 61326 Electrical Equipment for measurement
- EMC directive 2004/108/EC - EN 61010 Electrical Safety for measurement
- Low voltage directive (93/68/EEC)




_s : all on the shelf KM3NeT

Opens a new window on our universe

3 CTD SeaBird : Conductivity Temperature Depth :

Accuracy :

e Conductivity : £ 0.0003 S/m STRS CU_SR 1.6.2
e Temperature : £ 0.002 °C STRS CU_SR 1.2.2
e Pressure : 0,35 bars STRS CU_SR 1.3.2
Need to be recalibrated every 2 years

3 Aquadopp Nortek currentmeter (+ others sensors) :

Accuracy :

e Sea current : 1% of value == 0.5 cm/s STRS CU_SR 1.4.2
e Temperature : £0.1 °C Pressure : 3 bars Tilts, compass : 0,2°
No need for recalibration

3 MiniSVS Valeport :

Accuracy :

e SV:+0.017m/s STRS CU_SR_1.1.2
Need to be recalibrated every 2 years

Qualification : done by suppliers :

- CE certification for CTD SEABIRD

- NORTEK is an ISO 9001 company

- VALEPORT is an ISO 9001, 14001, 18001 company
- miniSVS have a CE certification

=>» each intrument is delivered with its own calibration certificates



The 1U/CB interlink leg KM3NeT

50 m hybrid cable
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Qualification :
By supplier :

- pressure test : 1 hour @310 bars

electrical penetrator . Y hybrid penetrator

Main IU electrical specifications :

eOperating voltage: 12 VDC, Current: 1 A max

eConductor cross-section 2 1.9 mm2 (14AWG)

eTwisted pairs: section = 0.33mm2 (22AWG), impedance 120 Q
e|nsulation resistance between wires > 1 GQ under 1000Vdc

- Factory Acceptance Tests : FO attenuation and reflexion @ 1550 nm
- Electrical measurement : resistance, insulation

- Mechanical force in air for connexion

By CPPM at delivery :

- Verification of documentation

- Factory Acceptance Tests : FO attenuation @ 1550 nm

- Electrical measurement : resistance, insulation



2 tests in pool in Ifremer Toulon :
October 2020 + Juin 2021

=» Validation of the instruments fixations
=» Validation of the access to the instruments / measurements
=>» Validation of the acquisition scenario

Tests in CPPM :
IU integrated with the CB = CU since the end of june

= FW of the processor of the CB under development :
= Communication with the IU is working
—> Still some issues to be coded or debugged

— Developpement of the CU GUI almost ready




GUI interface :

CLB IP address [10.0.198.100 Connect,

ebug | variables | system | newwerk | cLa | Toc/octopus | Mano Beacon | pase Laser| EDFAlulLInqn:F Logging.

1U INTERFACE

script

% Each line must be

5 U command ; delay in ms
aethd | 2880

geted | 4980

fel : 6000

fel ; 6000

st | 18999
(Asanplegotlast ; 6099

" 1 ]| timets) wich 2] s detay

Enablenostnakeupch="o
Enablenostnakeupereak="o
o=1
Enablesignalbetectar="0"
EnableTaneDatect="

<Executed/>
1

1
1

<Executedss
1

1
i
1
1
131sanplegetiast
1315arplegetiast

Failed! Messame Lost
Stopping UL at 6508 2021 09:15:48 =

Clear output | | save ousput

Console Proxy <1< | base port | 10071 5]

D9:19:40 ERROR: Messaqe Lost (MessageLost Excaption)

IlU measurements :

ll1i1sendchar-aa
<RemoterReply >
</RemoteReply >
<Executed/>
IMMIU>
l1asendchar=oe
<RemoteReply >
</RemoteReply >
<Executed/>
TrMIU>

#H1ATS
<RemoteReply>TS

27.3919, 2. 0008, -@.655, 5,005,
s>
</RemoterReply>
<Executed/>
TMMTIU>
HLITS
<RemoteReply>
13883, 27 .4653, e.aeeal, -—9.168,
<Executed/>
< /RemoterRep ly >
<Executed/>
TMMIU>
#3300
<RemoteReply >
<<
7 22 2221 132 11 41 @ 36 ©.257 -9.043

< /RemoteReply >
<Executed/>

IMMIU>
#3228
<RemoteReply >
<<

7 22 2021 12 11 a6 @ 26
</RemoteReply >
<Executed/>

IMMIu>

I3lsamplegetlast
<RemoteReply><Executing/>
<sampleData ID="'0x0000SABO"

~1.@26 @.779

Len="1@9"

@.e127, 22 Jul 2021, 13:1e:16

S5.a74a, @.e129, 1503.e78,

@.269 63 25 33 12.2 1542.8 207 .3

~@.538 A7 26 24 12 .9 1542 .8 37 .4

CRC="@xAFEBBF986 ' '> 7 22 2221 12 1 15 @ 52 2.289 @.165

22 Jul 2ze21,

132:12:38

-31.©e 28.9 ©.371

~Z3@.7 28.8 ©.51a

27.92 © © ©.261

27.2a @ © 1.288

—a.288 15 14

z07.2

14 11.1 1542.3 216.7 164.1 19.3

T

11



Resume of the deployment phases
1 the IU is spread out on the sea surface, starting from the anchor with extra buoyancy , while

instruments are progressively clipped along the inductive cable.

_—— .

2 the U is put in a vertical position by removing the temporary flotation s

3 the IU is descended to the sea bed using the HLL under the DP control
4 ROV connects the interlink and tests are made from shore

5and the HLL is rel?ased from top buoy thanks to the acoustic release.

Resume of the recovery phase (same as DU) C

1 the ROV will disconnect the interlink and will grap the HLL to one of the 4
welded rings on the anchor U

2 the full IU will be brought to the sea surface with the HLL. (IL is floating) |

ooooooo

3 the line is then recovered on the boat desk in the reverse way of the deployment I|



