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Vessel inside layout

REMARKS:

• the 300 mm high spacer allows the
housing of the electronic components, as
listed in the table (courtesy A. Calzas -
CPPM)

• the transformer has been placed in the
upper chamber, for better thermal
insulation of the other chamber, where
the electronics components are

• a physical model has been built: it
validated the CAD model and confirmed
the compliance of the design

ITEM DESIGNATION LENGTH WIDTH HEIGTH N°
[-] [-] [mm] [mm] [mm] [-]
1 main transformer 330 350 600 1
2 Clock module 320 200 20 1
3 ROR electronic-optic 110 170 50 1
4 Output breaker/switch 130 140 150 16
5 low voltage supply 370 115 100 1
6 Timed relay 210 121 56 2
7 short mode relay 140 90 56 1
8 JB control module 300 115 100 1
9 EOC-copper 5 kV terminal 110 170 150 1

10 Electrode terminal 110 170 50 1
11 1000 V terminal 110 170 50 1
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Vessel outside layout - main cable entry

REMARKS:

• an additional box is required to house
the terminal board foreseen to make the
final connections while on board

• the 90° side entry allows to reduce the
frame overall dimensions and complies
with the cable minimum bending radius
(800 mm)

R 800 mm
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Vessel outside layout - auxiliary JB
NOTES:

• the first option optimises both frame
layout and stresses on the main JB

• the second option allows an entire
LCM module to be housed in, but
implies a quite larger bending moment
on the flange and complicates the frame
layout

• are we going to foresee any safety
barrier between the main and the
auxiliary JBs?

REMARKS:
• a preliminary design of that box
already exists; details (inside
dimensions, sealing philosophy), MUST
BE AGREED THIS WEEK
• the final geometry of the main cable
termination HASN’T BEEN DEFINED
YET
•  a detailed study of the components
inside the auxiliary JB DOESN’T
EXIST YET

Main cable

Annulus
spacer

Hand-hole
cover
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Vessel accessories - main O-rings

REMARKS:

• specification has been written

• a market survey has been done

• possible suppliers have been identified

• a tender has been launched

• the order has been placed

• delivery: end of July

MAIN FEATURES:
• one piece rings (no junctions)
• double O-ring (inner + outer), for higher reliability
• material: VITON, to withstand the chemical attack of both sea water and transformer dielectric
oil (expected lifetime: 20 years)
• inner O-ring: manufacturer’s standard, the relevant groove will be machined after O-ring
manufacturer instructions
• outer O-ring: custom designed (to use the groove existing on one of the caps), requires a
purpose-made mould
• test device foreseen to check the functionality of the seal

Test device

Outer
existing
groove
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Vessel accessories - plugs & penetrators
REMARKS:
• ground anode penetrator
(from A. Calzas - CPPM)
• installed on an existing
plug (no extra-hole)
• on the electronic
components side cap
•  plugs will allow the
pressure test even if the
penetrators are not available
• the plugs reply the design
of the penetrator (same
sealing philosophy and
interface geometry)

GROUND
PENETRATOR

PENETRATOR
HOLE PLUG
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Vessel accessories - penetrators
REMARKS:

• 2 possible suppliers (ODI and
SEACON)

• interchangeability (ODI and
SEACON must have the same interface
with the JB)

• SEACON final drawings STILL
MISSING - their compliance with
the agreed interface geometry hasn’t
been checked yet

•  ODI penetrator details to be
clarified (could the penetrator be
rotated for easier installation?)

ODI MOUNTING SPECS

ODI PENETRATOR DETAILS
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Vessel pressure test

REMARKS:

• a specification has been written
(after IFREMER specifications), with
a detailed test procedure

• some supplier has been identified

• a tender has been launched, and
we’ve got offers

• preference given to Italian
suppliers, for easier transport and
follow up

• we’re ready to place the order, as
soon as the delivery date of the JB
will be confirmed

MAIN FEATURES:
• both static and dynamic test required
• test of the JB stand alone (without penetrators and auxiliary JB): DOES IFREMER AGREE?
• acceptance criteria: no leakage nor permanent deformation (after comparison of the CMM
dimensional check before and after the test)
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Vessel manufacturing

REMARKS:
• order has been placed to TIMET LOTERIOS, an
Italic-American company specialised in titanium
construction;
• their price was aligned with the other competitors
• the base alloy is produced by a TIMET company:
easier procurement
• they use to deal with pressure vessels and aeronautic
constructions, that means with high quality standards
• the company is favourably located (near Milano) for
manufacturing follow-up
• good reference list in titanium constructions

MAIN FEATURES:
• executive drawings have been prepared
• a specification have been written, where only forging
and cutting have been allowed during the
manufacturing; NO WELDING WAS ALLOWED
• destructive and non-destructive tests required, as well
as all the relevant certifications
• after a market survey, a tender has been launched, and
we got 4 offers

BASE MATERIAL

MILLING

FORGING
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Vessel design and production planning

REMARKS:

• design and tender phases completed

• orders have been placed

•  vessel schedule ON TIME

NOTES:

• actual values (blue)

• previsions (grey)

• ongoing activity: MANUFACTURING
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Vessel Quality Control Plan

REMARKS:
• several tests have been specified, to ensure the compliance with the requirements as well as the
absence of faults (cracks, grain growth after forging, geometry…)
• an independent agency has been charged to survey the most critical phases and tests
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REMARKS:
• welded pipe construction, penetrant fluid test
foreseen for the weldings
• design compliant with the main cable side entry
option
• material: Ti 6 Al 4 V (the same as the vessel, to
avoid any electro-chemical corrosion)
• order ready to be placed AFTER APPROVAL OF
THE COLLABORATION
• delivery time: 3 months after order

Frame design (developed by LNS Catania)


