Deep-Arvor: Technology & results from the first deployment
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v'  The starting point of the development is Arvor (2000mvhose sub-assemblies have been improved and
extended: the SBE41CP CTD includes a reinforced puingvolume of the hydraulic pump has been decdease
In order to address the high pressure constrdnatyolume of oil has been increased to fit with rilegv range of
depth (and future additional sensors) and the aateas been strengthened.

The housing is made by filament winding. This tecbgglgives lightness while maintaining the withstaridne
pressure. It also offers manufacturing advantagese(ing by few units, reducing costs).

The heart of Deep-Arvor Is the 1535 electronic coligraalready used in Arvor for several years.

Deep-Arvor deployment
(Strasse 2012)

v Sub-assemblies have undergone intensive testsaséyelraulic engines passed the equivalent ofcysles at
operating pressure; the composite housings withstbe cycles of compression and steady state wareh
representative of their life; the effect of swelishbeen assessed; real time missions were perfomméuoe

pressure tanks or in pool.
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Swell testing in pool

Hyperbaric tests of hydraulic engine Housing: pressure cycling, circonferential gauges. Pressure tank testing

v" Industrialization phase: first units planned fod3 (NKE Manufacturer)

First results at sea:

e The first prototype has achieved 60 profiles a
Atlantic ocean.

It was not only deployed in a very stable areaitaiiso remained in a 2x2 box. This allows a quenatiion of sensor bias and
drift through comparison to nearby historical CTIofpes and a calibrated CTD profile acquired few dafter deployment. The
temperature sensor works very well. The salinitysse exhibits a fresh bias of 0.01. The oxygen sesdmased by about 40

¢ mol/kg (a correction as function of oxygen is prego) and the data suggests a drift of the oxygesosef about fewu mol/kg
over the 6-month lifetime of the float.

38Bar between August 2012 and January 2013, cyelregy 3 days in -
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alternate pressure to go dee
everyncycle...),

3 sampling areas (depth, midd]e,
surface) with high resolutio
capabilities (1 meter),

Over 1000 points profile wit
CTD & DO transmittec
(programmable),

Iridium transmission & GP$
positioning, mission parametefrs
are remote controlled,

Weight In air: 26 kg,

Dimensions: hull diameter 1¥
cm, total length 216 cm.
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First Deep-Arvor cycles

6901488 - Date Argo profile 04-Sep-2012-15-Jan-2013
Dates historicals profiles 28-Oct-1979 (black) and 01-May-2004 (black)
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Position of Deep-Arvor cycles (colored circles), £1S diagram in the deep levels. Data from

of the historical CTD (black crosses), and of
the CTD acquired at the float deployment (gray
circle). The colors characterize the date of the
profiles: the first profile is in blue and the last
one in red.
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the Deep-Arvor are colored (see legend on

the left) and data from the calibrated CTD
acquired at float deployment are in black. The
comparison suggests a fresh bias of the
conductivity sensor of about 0.01.

Oxygen profiles. Data from the Deep-Arvor are
colored (see legend above) and data from the
calibrated CTD-O2 data are in black. The
comparison suggests a bias of about 40

£ mol/kg and the float profiles exhibit a drift
toward lower oxygen value. (Left panel)
Uncorrected Argo data. (Right panel) Corrected
Argo data (DOXY_ADJUSTED = 1.003*DOXY
+41.3).
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PRES in dba

Deep potential temperature, salinity and potential density profiles.
Data from the Deep-Arvor are colored (see legend on the left) and

data from historical CTD are in black. The comparison also
suggests a fresh bias of the conductivity sensor of about 0.01.
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