ELECTRONIC CHARTING
VESSEL MANAGEMENT
PORTS & HARBORS
DREDGING

HOMELAND SECURITY

www.sea-technology.com




SeaExplorer Glider
Breaks Two World Records

Multisensor UUV Achieves Global Milestones for Endance, Distance
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Typical glider sawtooth path.




(Top) Navigation using internal
actuators. (Bottom) Telemetry for
supervision, scientiec data transfer
and piloting.

devices using internal
mass displacement as
internal actuators were
designed and intro-
duced on gliders. But for
scientists, the strongest
recommendations have
always concentrated on
a more open scientiec

payload architecture to
enally achieve the ca-

pability to enable the in-

tegration of custom sen-
sors by themselves.

With this idea came
the need for sensor payload interchangeability andnodu-
larity. In terms of piloting, low speed (a particularity of glid-
ers due to propulsion generated by the ballast) mads glider
navigation quite challenging in current.
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The new SeaExplorer glider is a cooperation betweethe
ACSA company (Meyreuil, France), several French oea-
ographic institutes such as Ifremer and the CNRS ¢@tre
National pour la Recherche Scientisque), and ACRI-$ and
ACRI-IN as industrial partners. Taking into accounend-us-
ers' feedback, the SeaExplorer glider integrates t® of in-
novations.

First, the project resulted in a wingless platformdesign
(no wing, no break). Benests of such small wingspanns
include a reduced drag and less surface area subjéeto bio-
fouling, which modises buoyancy and compromises pilot-
ing.

The SeaExplorer is steered by two internal actuatsrfor
attitude. The erst one displaces the moving mass favard
and backward to pitch up/down, and the second one ptates
the moving mass port and starboard for roll and heding
control. Regarding attitude actuators, the SeaExpler is t-
ted with long-range displacement, providing ease irpiloting
and more "exibility for glider calibration.

For propulsion, this glider has the biggest ballastolume
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The SeaExplorer has completed a two-month record rai
sion in collaboration with the Laboratoire d'Oc'!ano graphie
de Villefranche (LOV) of the National Center for Sientiec
Research (CNRS) and Pierre and Marie Curie Univetgi
(UPMC). The glider was launched south of Nice, Frace,
on September 5, 2013, and was recovered on November
5 at the Bay of Angels on the French Riviera. Compting a
two-month mission, the SeaExplorer became the ersglider
to break two world records for endurance for multinsor
UUVs powered by rechargeable batteries. Reaching th
milestone of 60 days and a total of 1,183 kilometes on
a single battery charge, the SeaExplorer succesdfuket a



world record for duration and distance. The SeaExpirer av-
eraged 0.5 knots speed and provided more than 1,16®ro-
€les of the water column from near surface to 500 reters
depth with 100 percent successful communications, gen
in high sea states. Supervised by satellite telengtfrom an
onshore of€ce using ACSA's IRIS software, the perfoance
was manually stopped with internal parameters indiating
18 percent of the glider's battery energy still remaining.
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The success of this record-breaking mission perfored by
a small, rechargeable UUV highlights the reliabiliy of the
SeaExplorer glider. Besides the platform's enduraeaecord,
the scienti€c payload was equipped with Sea-Bird Ectron-
ics Inc. (Bellevue, Washington) CTD and dissolved xygen
sensors recording continuously at four seconds intesample

aThe mission objective was

to evaluate the endurance

of the erst glider equipped

with rechargeable batteries
while performing several round trips
between France and Corsica Island?®

Interchangeable nose sections (scientiec payload).
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time (metric resolution) for a total of 90 megabyts of data.
First comparisons of the SeaExplorer data set wigimulta-
neous pro€les from a ship-borne CTD-rosette show eel-
lent data quality, even across strong temperaturergdients.

The mission objective was to evaluate the endurancef
the €rst glider equipped with rechargeable batterie while
performing several round trips between France and @sica
Island. In doing so, the SeaExplorer glider also awired a
wealth of high-resolution data along its transectsThe results
were presented by the LOV at the February 2014 OceaSci-
ences Meeting in Hawaii.

The SeaExplorer revolutionizes data collection at ea
by offering a green technology. For example, sciefgts in
charge of monitoring climate change will bene€t fram bat-
tery replacement only once every 10 years, insteadf con-
suming kilograms of primary cells after each missio.

The success of the endurance test means that thesgr
rechargeable glider has reached maturity as a relide al-
ternative to alkaline and primary lithium-powered dliders.
Refueling only requires 20 hours of immobilization time.
This creates savings in battery replacement, techcian man-
hours and ballasting time, and could increase the rean time
between failures (MTBF).

For 10 months of at-sea deployments per year, rechge-
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