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In France, ten-yearly dam inspection
is mandatory for medium to large
dams. There are about three hundred
dams between the Pyrenees and Brit-
tany. The main goal is to survey the
submerged concrete wall in order to
detect holes or potential cracks, and
to carefully inspect the key elements
of the dam: the sluice gates and water
inlet. The basic method used consists
of removing all the water from the
dam and surveying the concrete walls
visually. But since the availability of
ROVs it has rapidly became clear that
it would be more cost-effective and
ecologically sound to do this without
emptying, providing that ROV position
was available and recorded simultane-
ously. ROV positioning is mandatory,
especially when a fault in concrete
is encountered and it is essential to
locate this in order to evaluate the
impact on the whole construction
and to be able to survey this specific
point several months or years later.
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Figure 1: Dam survey ROV and positioning system configuration.
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mastered, 3D underwater metrol-
ogy-class positioning remains a
nightmare for engineers in charge
of survey. Radio-positioning systems
are not operational in water, optical
not suitable due to poor visibility
(often in the range 30cm to Im),
leaving acoustic as the only option
available today for this type of job.
The first positioning systems used
were acoustic long-baseline (LBL),
and later ultra-short baseline (USBL),
But these systems had been designed
for offshore and military markets
and mainly for ocean and medium to
long-range applications. They were
thus not fully suited for this particu-
lar application, where accurate 3D
short-range systems able to cope
with reverberation, sharp thermo-
clines and huge concrete structure
are expected.
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The configuration of the USBL
system and the ROV is shown in
Figure 1.1t consists in the first place
of a survey/inspection class ROV with
sufficient stability to follow concrete
cracks. The ROV presented here-
after is a Super Achille from Comex,
owned and operated by the French
company SASA.

There is a specific ROV pointer and
hydrophone attached to the ROV,
see Figure 2. The transponder in-
cludes biaxial inclinometer, heading
compass and metrology-class depth-
gauge (total error less than 0,025%
FS, including temperature variation).
Heading, pitch, rell and depth may
be transmitted through the ROV
umbilical up to the NAV-room or

Figure 2: ROV transponder installed on
Super Achille ROV from Comex.

reported by acoustic message by
the Base.The data is used by survey
AQUA-CAD software to compen-
sate for ROV attitude/heading and
produce measurement in centre of
video image. Pressure depth is also
used to counter ray-bending effect
of thermoclines, often very sharp in
dam lakes.

The third component is the USBL
measurement Base, a key element
the position of which must be chosen
in accordance with both the geom-
etry of the underwater building to be
investigated (to avoid any masking)
and USBL range.The Base is suspen-
ded in mid-water, attached to cable
held taut between the banks. No
tuning-level mechanism is necessary
since it includes a biaxial inclinometer
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