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A working team since 1959

e Synergy created by-changing influx of
oSeentists, engmeersandﬂavakofflcers

+ Ontheleadingedgein underwater- =~ =
acoustics, oceanography, 8|gna1 S
processing and ocean engmeermg g

« Charter for applying scienceto NAT{)

maritime oper ational requwements Smce
1969°" -0 R




Design'and Feasbility Phase
.« Mission Definition
e Mitigatethe complexity of a system by
dividing It'into component problems

mor e susceptible to aready in house
solution

o M@on'ﬁ/ironment

-?V&wel Sea- keeping

~ * Vessel sdeployment and recovery facilities
4 Worklng area characteristics







Typical Design Procedure

- Input Constraints:
logistics, budget, deadline, space, weight

. Component’s Data Base:

-feed-back type (oper ational perfor mance):
fallurerate

-analysistype . (quality control check list)
figure of merit

- Evaluation Softwar e:
guality assurance, oper ations, reliability,
maintenance, availability, cost analysis
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Availability and L ogistic Cycle

e Optimum Redundancies Under
Various Constraints

e Optimum Spar e Parts Policy

e Standard Repair and Maintenance
KIts



System’s Cost Survey

a * Quality Control Cost
il * Fallure Cost

—FPRODUCTION COST

MAINT COST

—RELIAEILITY

M - Manufacturing Cost




Reliability vs. Cost

4.50
4.00
3.50
3.00
2.50

— PRODUCTION COST

2.00

MAINT COST

1.50
— RELIABILITY
1.00

0.50

0.00




Simulation M odels

e Quantitative prediction of performances

 Analysisof survival in extreme working
conditions

e Analysisof congruencein any operational
phase (deployment and retrieval)

e costsassociated to afailurein deep

mooring oper ations are much higher than
the onesin shallow waters




Lab Facilities . ==

Pressure Tanks
_CabIeTest I\/Iachlne — =

Climatic chamber for accereratﬁ@l%ﬁet&ctw K
CTD calibrationtank " i
Acoustic Calibration lab T

Resin lab for cableand boards molding”
Towing Tank (Tr_este Unlversty) = =
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Pressure Test Chamber

Inner Diam. 400 mm
Height 1800 mm
Max. Depth 6000 m
External connectors.

Sourieau 6 pins

Sourieau 12 pins

A set of connectors allows dynamic test inside the chamber:

u/w winch rotating at the working depth
deep water switch operated 1000 times at its working depth



20m.sample@50 T
Tensletest
Elongation test
Fatigue Test



Oceanographic Calibration Facilities
WOCE Standard

»
»
»

SALINITY

DENSITY

ELECTRONIC BALANCE

DRIFTING FLOAT

CALIBRATION BATH

FOUR
ELECTRODES
SALINOMETER

SAMPLES

CAPACITY 1000 LITRES

Thermally controlled salt water baths
Fully automated data acquisition
Evaluation of secondary effects on sensors

DEAD
WEIGHT
TESTER

FOUR
ELECTRODES
SALINOMETER

DIGIQUARTZ
SYSTEM

CAPACITY 385 LITRES EACH
BATH 1 B

JOFRA
SYSTEM

2 x AUTOMATIC

L CONDUCTMTY — TEMPERATURE

MUELLER
THERM.BRIDGE
COND.—SAL. ADAPTER TEMP. BRIDGE
GALLIUM
TRIPLE POINT
WATER CELL MELTIC?:*SLLPOINT

__ | TEMPERATURE

CLIMATIC
CHAMBER

HUMIDITY

PRESSURE

» Service to Saclantcen

» NATO Nation
Navies&Research
Communities

» “Partnership for peace”
Countries



Acoustic Calibration Tanks

Eirirg 1 The Acoustc coneranar rrd




Connectors Molding Lab




Customized Molded Parts
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Trieste UnlverSIty Tovwng Tank







Monesteroli Corrosion Test (Cinque Terre)

Underwater Site for
direct endurance testing
of alloys

Components of various
alloys compatibility
test



Elbaldand
Marciana Marina

A shorelab for
engineering test
of underwater
scientific
INStrumentation

== and real time data
= collection




placement on the :
bottom is confirmed, the
external release is
activated and is
retrieved together with
the sending unit.




| nstrument

POP-UP
with
recovery

rope

Positioned
on
the bottom

Emergency
recovery

ballast
rel ease
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was a su --ces:__;,_ ul design criteria
Anti-collision design was a vital feature




Bottom time

Ambient Noise
Vessel Noise

Tide-Swell-Depth
from Press.

Bottom current
Magnetic field

Up cast
| CTD/SVprofiles
- Speed- 05 mfs

] ..;_-'_‘__\_:‘._';-:'_-\-._J-—-n_
= R =

-

Down cast

surfacing: l
£ CTD + Current

Programmed J

DGPS navigation @ programmed steps
&l Callular/Satallite comm.
Optical attenuation
Wave height from coefficient
accelarometer

Solar irradiance




SWEEP has a very high performance
Investment ratio
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Acoustic Tilt & Depth
Release Sensors

Accurate Bottom Positioning

{every hour)

| Deployment
4 Unit

ADCP
Popup .,
= H
Doppler Current Profiler
Tlda anrd Wams

System on the Bottom

Profiler

(Up / Down Casts )

CTD + Optical
Sensors

‘:5 Profiler

CTD / 3V Profiles
Solar Irradiance
cal Jation

Profiling System

GSM / ORBCOMM

gorélmunlcatlan
PS Mavigation -
9 ’;F:— *\:x

T
iy =

(Programmed
Surfacing )

=4 times / day with profiles
Buttam data at Iaast every hr.

Surface Twn-wa Cummunlcatlun







SEPTR in Operation
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no failures
ue Is reliable

sucCessf‘uI'Iy. tested

Aluminum alloy must be abandoned
when endurance is required




Underwater Rail s
Underwater lab for in-situ.acetistic
calibration "

usingrail screwed to the bottom as opposedto
treditional sted ballast*ﬂffersmefollowmg “

advantages . o : e
* Very precise positioning on the seﬁloor e
» keeps mutual distances between cI 0se- mporl ngsvery
preuse




Underwater Rail for in-situ acoustic calibration

« Although
made with
the help of
diversin
shallow
waters, the
rail-tower
assembly Is
designed for
an easy and
quick
procedure







The GIN sea period: 86-91
Development of buoy & mooring technology for long -term
sea deployments in severe weather conditions

gpo

jiiii

31buoys, 118 instruments
up to one year of deployment
less than 5% of loss

Saclantcen designed ADCP flotation package



Operationsin Very Hostile Environment
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Ober at

M oorina




AUV Program at SACLANTCEN







Research Vessal Alliance




