
(19) United States 
US 20120282037A1 

(12) Patent Application Publication (10) Pub. No.: US 2012/0282037 A1 
Luppi (43) Pub. Date: Nov. 8, 2012 

(54) SUPPORTING FOUNDATION FOR A 
HYDROKINETIC TURBINE, AND RELATED 
UNDERWATER DEVICE AND INSTALLATION 
METHOD 

(76) Inventor: Ange Luppi, Nimes (FR) 

(21) Appl. No.: 13/392,820 

(22) PCT Filed: Aug. 26, 2010 

(86). PCT No.: 

S371 (c)(1), 
(2), (4) Date: 

PCT/FR2010/051776 

Jul. 31, 2012 

(30) Foreign Application Priority Data 

Aug. 28, 2009 (FR) ....................................... O955893 

78 

70 

80 

102 

74 

Publication Classification 

(51) Int. Cl. 
EO2B I7/02 (2006.01) 
E02D 27/52 (2006.01) 

(52) U.S. Cl. ........................................................ 4OS/227 
(57) ABSTRACT 

The invention relates to a Supporting foundation (20) includ 
ing a base (50), a marine current turbine carrier (54) Sup 
ported by the base (50), and at least three legs (52) for bearing 
on the floor of the body of water (14), connected together by 
means of the base (50). Each bearing leg (52) comprises a 
hollow casing (70), and a rigid member (72) for adjusting the 
vertical position of the hollow casing (70) relative to the floor 
(12) of the body of water. The rigid adjustment member (72) 
is immobilized so as to vertically project under the casing 
(70). Each bearing leg (52) further includes a member (74) for 
engaging with the floor of the body of water (14) and rigidly 
connected to the lower end of the rigid adjustment member 
(72). 
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SUPPORTING FOUNDATION FORA 
HYDROKINETIC TURBINE, AND RELATED 
UNDERWATER DEVICE AND INSTALLATION 

METHOD 

0001. The present invention relates to a supporting foun 
dation for a hydrokinetic turbine, intended to be laid on the 
floor of a body of water, the Supporting Support comprising: 

0002 a base: 
0003 a hydrokinetic turbine carrier supported by the 
base; 

0004 at least three legs for bearing upon the floor of the 
body of water, connected together by means of the base, 
each bearing leg including a hollow casing. 

0005 Such a supporting foundation is intended to be 
placed bearing upon the floor of a body of water, in which 
marine or hydraulic currents are present. 
0006. This body of water may for example be an ocean, or 
a sea, in which case the hydraulic or marine currents in 
particular result from the tides or the Swell. Alternatively, the 
body of water is a river or a waterway, in which hydraulic or 
marine currents notably result from the flow between the 
source and mouth of the body of water. 
0007. The supporting foundation bears and fixes on the 
bottom of the body of water a hydrokinetic turbine including 
a turbine and an alternator. The hydrokinetic turbine is 
capable of collecting the hydraulic energy resulting from the 
water circulation, as mechanical rotational energy, by means 
of the turbine, and of transforming the mechanical energy into 
electric energy by means of the alternator. 
0008 Considering the potential force of the current which 
may be exerted on the hydrokinetic turbine, it is important 
that the Supporting foundation maintains the hydrokinetic 
turbine very firmly in position on the floor of the body of 
water, while retaining as much as possible the orientation of 
the hydrokinetic turbine for optimizing its energy production. 
0009. In order to ensure good stability to the hydrokinetic 
turbine, the use of a Supporting foundation of the tripod type 
is known, as described for example in WO 2008/110811 and 
EP 1992 741. 

0010. The supporting foundations comprise a central base 
bearing the hydrokinetic turbine and three vertical legs 
intended to be sunken into the floor of the body of water. 
0.011 Each leg comprises a casing open downwards which 

is Sunken into the floor of a body of water, once the Supporting 
foundation is laid on this floor. 

0012. In WO 2008/110811, the casing is further ballasted 
in order to stabilize the supporting foundation on the floor of 
the body of water. 
0013 Such supporting foundations are well adapted for 
substantially flat floors and have sufficient rigidity for pre 
venting too large sinking of the Supporting foundation into the 
floor. 

0014 If the floor is not flat, it is necessary to prepare the 
floor of the body of water both for ensuring some flatness, and 
for guaranteeing that the floor is not too soft. 
0015 This prevents the supporting foundation from sink 
ing into the Subsoil in an uncontrolled way and guarantees the 
orientation of the hydrokinetic turbine in a horizontal plane 
and in a vertical plane. 
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0016 Such a preparation of the floor of the body of water 
is time-consuming and consumes heavy means, since it is 
necessary to mobilize ships specialized in underwater earth 
moving. 
0017. An object of the invention is to obtain a foundation 
Supporting a hydrokinetic turbine which may be positioned in 
a simple and inexpensive way on any type of sea floor, notably 
those having a floor provided with reliefs and/or soft areas. 
0018 For this purpose, the object of the invention is a 
Supporting foundation of the aforementioned type, character 
izing that each bearing leg further comprises: 

0.019 a rigid member for adjusting the vertical position 
of the casing relative to the floor of the body of water, the 
rigid adjustment member being immobilized so as to 
Vertically protrude under the casing: 

0020 a member for engaging with the floor of a body of 
water, rigidly connected to the lower end of the rigid 
adjustment member. 

0021. The supporting foundation according to the inven 
tion may comprise one or more of the following features, 
taken individually or according to any technically possible 
combination(s): 

0022 at least two of the adjustment members have dif 
ferent heights, taken between the casing and the engag 
ing member; 

0023 each adjustment member comprises an element 
which may be deployed towards the floor of the body of 
water relatively to the casing before installing the Sup 
porting foundation on the floor of the body of water; 

0024 each adjustment member comprises a fixed ele 
ment relative to the casing, the deployable element being 
moveably mounted relatively to the fixed element before 
installing the Supporting foundation on the floor of the 
body of water, the fixed element and the deployable 
element being in particular formed by telescopic tubes; 

0.025 each casing comprises at least one bottom wall 
and a side wall delimiting an inner space able to be filled 
with gas in order to ensure floatability specific to the 
Supporting foundation on the body of water, 

0026 the casing comprises an upper wall obturating the 
inner space upwards, the casing including at least one 
tapping for injecting and/or purging fluid in the inner 
Space. 

0027 the inner space permanently opens out upwards 
above the side wall; 

0028 one of the engaging members delimits a cavity 
opening downwards, intended to be inserted into the 
floor of the body of water; 

0029 the cavity is delimited by a hollow receptacle 
opening downwards and having an upper obturation 
wall towards the top of the cavity; 

0030 one of the engaging members comprises a totally 
Solid, in particular convex, lower Surface in order to 
oppose the penetration of the engaging member into the 
floor of the body of water. 

0031. The object of the invention is also an underwater 
electric power generation device characterized in that it com 
prises: 

0.032 a supporting foundation as defined above: 
0033 a hydrokinetic turbine mounted on the hydroki 
netic turbine Support. 

0034. The object of the invention is also a method for 
setting into place a Supporting foundation as defined above 
comprising the following steps: 
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0035 transporting the supporting foundation at least 
partly above the surface of the body of water as far as a 
point located facing a region for laying the Supporting 
foundation on the floor of the body of water; 

0036 totally immersing the supporting foundation into 
the body of water; 

0037 arranging the legs of the supporting foundation 
bearing on the laying region, each engaging member 
being placed in contact with the floor of the body of 
Water. 

0038. The method according to the invention may com 
prise one or more of the following features, taken individually 
or according to any technically possible combination(s): 

0039 it comprises a step for adjusting the height pro 
jecting from each rigid adjustment member under the 
casing, and then a step for immobilizing each rigid 
adjustment member relatively to the casing. 

0040 the step for adjusting the height for each protrud 
ing rigid adjustment member under the casing is carried 
out before total immersion of the Supporting foundation 
in the body of water. 

0041 the transport step is carried out while maintaining 
the Supporting foundation partly immersed in the body 
of water under the effect of its own floatability. 

0042. The invention will be better understood upon read 
ing the description which follows, only given as an example 
and made with reference to the appended drawings, wherein: 
0043 FIG. 1 is a partly exploded top perspective view of a 

first electric power generating device comprising a Support 
ing foundation according to the invention laid on the floor of 
a body of water; 
0044 FIG. 2 is a side view of the device of FIG. 1; 
004.5 FIG. 3 is a view similar to FIG. 2, before its instal 
lation on the floor of the body of water; 
0046 FIG. 4 is a sectional view along a medium vertical 
plane of a leg of the Supporting foundation of FIG. 1; 
0047 FIGS.5 to 9 are views similar to FIG. 4 of alternative 
Supporting foundation legs according to the invention; 
0048 FIG. 10 is a front view of a hydrokinetic turbine able 
to be borne by the supporting foundation of FIG. 1; 
0049 FIG. 11 is a perspective view of a three-quarterface 
of another hydrokinetic turbine able to be borne by the Sup 
porting foundation of FIG. 1; 
0050 FIG. 12 is a side view illustrating a laying ship and 
a Supporting foundation according to the invention, during a 
first step of a first method for setting into place the Supporting 
foundation according to the invention; 
0051 FIG. 13 is a view similar to FIG. 12, during a second 
step of the first installation method; 
0052 FIG. 14 is a side view of a laying ship and of a 
Supporting foundation during a first step of a second place 
ment method according to the invention; 
0053 FIG. 15 is a view similar to FIG. 14 during a second 
step of the second placement method; and 
0054 FIG. 16 is a view similar to FIG. 14 during a third 
step of the second placement method. 
0055. A first underwater device 10 for generating electric 
power according to the invention is illustrated in FIGS. 1 to 4. 
0056. This device 10 is intended to be laid on the floor 12 
of a body of water 14, in order to produce electric power from 
hydraulic or marine currents present in the body of water 14. 
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0057 The body of water 14 is for example a body of salt 
water having hydraulic or marine currents, such as an ocean 
ora Sea, or a circulating body of soft water Such as a waterway 
or a river. 
0058. The minimum depth of the body of water 14, in the 
region where the device 10 is laid, is greater than 5 m and is 
generally comprised between 20 m and 60 m. 
0059. The floor 12 of the body of water is delimited by 
Solid material Such as rocks or sediments. It has a greater 
surface which, in the example illustrated in FIG. 2, is pro 
vided with irregularities such as steps 16A, 16B, 16C extend 
ing at different depths relatively to the surface of the body of 
water 14. 

0060. The floor 12 of the body of water 14 may further 
have relatively more rigid areas and relatively softer areas 
facing the underwater device 10. 
0061 The underwater device 10 is totally immersed under 
the Surface of the body of water 14. It comprises a Supporting 
foundation 20 fixed and bearing on the floor 12 of the body of 
water 14 and a hydrokinetic turbine 22, sometimes designated 
by the term of “hydroelectric turbine' mounted on the Sup 
porting foundation 20 So as to protrude. 
0062. In a known way, the hydrokinetic turbine 22 com 
prises a basebody 24 attached to the supporting foundation 20 
via an attachment stud 26. 
0063. It includes a hydraulic turbine 28 rotatably mounted 
around a substantially horizontal axis A-A on the base body 
24 in order to transform the hydraulic energy present in the 
body of water 14 into mechanical rotational energy. 
0064. The hydrokinetic turbine 22 further comprises an 
alternator 30 able to convert the mechanical energy resulting 
from the rotation of the turbine 28 into electric power. 
0065. In the exemplary hydrokinetic turbine 22 illustrated 
in FIG. 10, the base body 24 comprises a fairing 32 capable of 
guiding the water flow towards the turbine 28 along its axis of 
rotation A-A and a turbine support 34 positioned in the fair 
ing 32. 
0066. The turbine 28 comprises a hub 36 rotatably 
mounted around the axis A-A in the turbine support 34 and a 
plurality of vanes 38 which protrude radially in the fairing 24 
from the hub 36. 
0067. In the alternative hydrokinetic turbine 22 illustrated 
in FIG. 11, the base body 24 is without any fairing and the 
turbine 28 is mounted at one end of the turbine support 34. 
0068. Still alternatively the axis of rotation A-A of the 
turbine 28 is vertical. 
0069. In the example illustrated in FIG. 1 the attachment 
stud 26 comprises a substantially cylindrical upper portion 40 
bearing the base body 24, an intermediate guiding portion 42 
with a downward convergent shape, and a substantially cylin 
drical lower portion 44 intended to be inserted into the Sup 
porting foundation 20. 
0070 The lower portion 44 has a transverse dimension, 
taken perpendicularly to a vertical axis, Smaller than the 
transverse dimension of the upper portion 40. 
0071. The attachment stud 26 comprises along a genera 
trix of the lower portion 44 a vertical guiding rib 46 intended 
to angularly index the hydrokinetic turbine 22 onto the Sup 
porting foundation 20 as this will be seen below. 
0072. In the example illustrated in the figures, the hydro 
kinetic turbine 22 is removably mounted on the Supporting 
foundation 20 so as to be able to be brought back to the surface 
of the body of water 14, for its periodic maintenance, without 
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having to bring up the Supporting foundation 20. Alterna 
tively, the hydrokinetic turbine 22 is permanently fixed onto 
the Supporting foundation 20. 
0073. With reference to FIGS. 1 to 4, the supporting foun 
dation 20 comprises an openworked base 50, at least three 
substantially vertical legs 52 bearing upon the floor 12 of the 
body of water 14, connected together by means of the base 50 
and a hydrokinetic turbine support 54 borne by the base 50. 
0074. In the example illustrated in FIG. 1, the base 50 has 
an outer contour Substantially with a shape of a polygon, the 
legs 52 being positioned at the apices of the polygon. 
0075 More specifically, the base 50 has the shape of an 
advantageously equilateral or isosceles triangle and the Sup 
porting foundation 20 has three legs positioned at the apex of 
the base 50. 
0076 Alternatively, the number of legs 52 is greater than 
three in order to further increase the stability of the supporting 
foundation 20. 
0077. The base 50 is formed by a plurality of frame mem 
bers 60A, connecting the hydrokinetic turbine support 54 to 
each leg52, and a plurality of frame members 60B connecting 
each leg 52 to two adjacent legs 52. 
0078 Thus, in the example illustrated in FIG. 1, the base 
50 comprises at least two tilted frame members 60A, connect 
ing the base 54 to each leg 52 and at least two substantially 
horizontal frame members 60B connecting one leg 52 to an 
adjacent leg 52. 
007.9 The frame members 60A, 60B delimit between 
them water circulation spaces in order to minimize the resis 
tance of the Supporting foundation 20 to hydraulic or marine 
CurrentS. 

0080 According to the invention, each leg 52 includes an 
upper hollow casing 70, a member 72 for adjusting the verti 
cal position of the casing 70 relatively to the floor 12 of the 
body of water, fixed onto the casing 70 so as to vertically 
protrude under the casing 70, and a member 74 for engaging 
with the floor 12 of the body of water 14, positioned at the 
lower end of the adjustment member 72 in contact with the 
floor 12. 
0081. Each leg 52 further comprises a fastening element 
76 to a line of descent of the supporting foundation 20 in the 
body of water 14. 
0082. As illustrated by FIG. 4 each casing 70 delimits an 
inner floatability and ballasting space 78, intended to be 
selectively filled with a gas for ensuring floatability of the 
Supporting foundation 20 during its transport and with a bal 
last solid or liquid for ensuring the stability of the Supporting 
foundation 20 on the floor 12 of the body of water 14 after 
laying the Supporting foundation. 
0083. Each casing 70 has a substantially cylindrical shape 
with a vertical axis B-B'. Thus it comprises a bottom wall 80. 
a peripheral side wall 82 and an upper wall 84, the walls 80, 
82 and 84 interiorly delimiting the space 78. 
0084. The inner space of each casing 70 is for example 
comprised between 300 m and 500 m. 
0085. The casing 70 further comprises a tapping 85A for 
injecting liquid or solid into the space 78 and a tapping 85B 
for purging the space 78 opening out into the inner space 78 
above the injection tapping 85A. 
I0086. The tappings 85A, 85B are provided with valves for 
selectively obturating access to the space 78. 
0087. The adjustment member 72 is attached on the casing 
T0. 
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0088. It has a maximum transverse dimension, taken hori 
Zontally in FIG. 2, of less than the minimum transverse 
dimension of the casing 70. 
I0089. The member 72 includes in this example a first 
tubular element 86 fixedly mounted in the casing 70 through 
the inner space 78 between the lower wall 80 and the upper 
wall 84 and a lower tubular element 88, deployable from the 
fixed element 86 before or during the installation of the Sup 
porting foundation 20, in order to adjust the vertical position 
of the casing 70 above the floor 12 of the body of water. 
0090. In this example, the fixed element 86 and the move 
able element 88 are formed by telescopic tubes slideably 
mounted into each other along a vertical axis. 
(0091. The deployable element 88 is displaceable rela 
tively to the fixed element 86 in order to protrude downwards 
beyond the casing 70 between a retracted position in the 
casing 70, illustrated in FIG. 3, and a plurality of deployed 
positions under the casing 70 at a selected height. 
0092. During the installation of the supporting foundation 
20, the deployable element 88 is temporarily or permanently 
immobilized in a selected deployed position relatively to the 
fixed elements 86 and relatively to the casing 70, in order to 
maintain the casing 70 in a selected vertical position rela 
tively to the floor 12 of the body of water. 
0093. This vertical position is for example comprised 
between 0.5 m and 5 m above the floor 12. 
0094. The immobilization of the fixed element 86 rela 
tively to the deployable element 88 is for example ensured by 
welding, screwing or riveting or by plastic deformation. 
(0095. The presence of the adjustment member 72 on the 
different legs 52 allows adjustment of the height of each 
adjustment member 72 which protrudes under the casing 70 
between the lower wall 80 and the engaging member 74, 
depending on the depth of the floor 12 facing the leg 52. 
0096. Thus, regardless of the topography of the floor 12 of 
the body of water 14, the casing 70 may be maintained with 
their bottom walls 80 substantially in a selected vertical posi 
tion so that the base 50 and the support 56 have a determined 
orientation in a horizontal plane and in a vertical plane. 
(0097. In the example illustrated in the figures, the base 50 
is maintained substantially horizontal, the casings 70 all 
being Substantially positioned at the same depth relatively to 
the surface of the body of water 14. 
0098. For this purpose, as illustrated in FIG. 2, the pro 
truding height of the adjustment members 72 between the 
casing 70 and the engaging member 74 may be different from 
one leg 52 to the other. This height is for example comprised 
between /10 and 1 time the height of the casing 70. 
0099 Thus, the supporting foundation 20 comprises at 
least two adjustment members 72 which have different pro 
truding heights under their casing 70. 
0100. The engaging member 74 has a maximum trans 
versedimension, taken horizontally in FIG. 2, greater than the 
maximum transversedimension of the rigid adjustment mem 
ber 72. 
0101. In the example illustrated in FIGS. 1 to 4, the engag 
ing member 74 is formed by a shoe 90 attached to the lower 
end of the adjustment member 72. 
0102 The shoe 90 is positioned bearing upon the floor 12 
of the body of water. It has a solid and convex lower surface 
92 with convexity directed downwards in order to prevent or 
at least limit the sinking of the leg 52 into the floor 12, notably 
if this floor 12 is soft. 
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(0103. In an alternative, illustrated in FIG. 5, the shoe 90 is 
formed by a cone pointing downwards delimiting a solid 
lower surface 92. Such a conical shoe 90 is notably adapted to 
a floor 12 consisting of or comprising a large amount of rocks 
94. 

0104. In the alternatives illustrated in FIGS. 6 and 7, the 
engaging member 74 is formed by a hollow receptacle 94 
turned upside down delimiting a cavity 96 for receiving the 
floor 12. 
0105. The cavity 96 opens out downwards in order to 
allow the sinking of the receptacle 94 into the floor 12. In the 
example illustrated in FIG. 6, the height of the receptacle 94 
is advantageously relatively Small, for example less than the 
height of the casing 70. 
0106 Further, the hollow wall delimiting the receptacle 94 

is solid facing the space 98 delimited between the receptacle 
94 and the floor 12 in the cavity 96. 
0107. In the alternative illustrated in FIG. 7, the receptacle 
94 comprises a tapping 100 opening out into the space 98 
through an upper region of the hollow wall forming the recep 
tacle 94. The tapping 100 is intended to be connected to a 
pump in order to suck up fluid present in the space 98 and to 
sink the receptacle 94 into the floor 12 which forms a suction 
anchor. 
0108. The height of the receptacle 94 is then advanta 
geously greater than that of the casing 70. 
0109. In the alternative illustrated in FIG. 8, the engaging 
member 74 is formed by a mass 102 of cement which is 
injected through the uppertubular element 86 and through the 
lower tubular element 88, the end of which is introduced 
beforehand by drilling into the floor 12 of the body of water 
14. The body 102 extends around the lower tubular element 
88 between its lower end and the body of water 14. 
0110. According to the different soil compositions form 
ing the floor 12 facing the legs 52, an engaging member 74 
adapted to the nature of the soil below the leg 52 is therefore 
used. 

0111. The supporting foundation 20 may therefore com 
prise legs 52 having engaging members 74 of distinct struc 
tures. With this it is possible to ensure good, notably horizon 
tal, stability of the supporting foundation 20 on the floor 12 of 
the body of water 14. 
0112. In an alternative illustrated in FIG. 9, the casing 70 

is open upwards along the upper edge of the side wall 82. It is 
thus without any upper wall 84 above the side wall 82. The 
inner space 78 may be filled with liquid and/or solid ballast 
via the opening of the casing 70 located above the side wall 
82. 

0113. With reference to FIG. 1, the hydrokinetic turbine 
support 54 comprises a substantially cylindrical nacelle 110 
and a sleeve 112 for guiding the attachment stud 26 inserted 
into the nacelle 110. 

0114. The nacelle 110 is formed by a hollow wall opening 
out upwards. It extends along a nacelle axis C-C which, in 
this example is vertical and Substantially passes close to the 
centroid of the base 50. 

0115 The frame members 60A connecting the support 54 
to each leg 52 are attached on the outer surface of the nacelle 
110 while being angularly distributed around the axis of the 
nacelle. 

0116. The guiding sleeve 112 is positioned in the nacelle 
110. It includes a lower region 114 intended to receive the 
lower portion 44 of the stud 26 and an upper region 116 
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divergent upwards for Supporting the intermediate conver 
gent portion 42 of the stud 26. 
0117. The sleeve 112 further delimits a vertical slot 118 
for receiving the indexation rib 46, the slot 118 opening out 
upwards through a divergent cavity 120 for guiding the 
groove 46 towards the slot 118. 
0118. The lower region 114 delimits a cylindrical central 
cavity with a Substantially conjugate transverse section to the 
cross-section of the lower portion 44. 
0119 The upper region 116 also delimits a central cavity 
divergent upwards, and having a shape mating the shape of 
the intermediate portion 42. 
0.120. The slot 118 extends through the lower region 114 
and partly through the upper region 116. It has a width con 
jugate to that of the rib 46 for blocking rotation of the stud 26 
around the axis C-C when the rib 46 is received in the slot 
118. 
I0121 The divergent cavity 120 is made in the upper region 
116 at the upper end of the slot 118. 
I0122) When the hydrokinetic turbine 22 is attached onto 
the supporting foundation 20, the stud 26 has been partly 
introduced into the nacelle 110. The lower portion 44 is 
housed in the lower region 114 and the intermediate portion 
42 rests on the upper region 116. 
I0123. The rib 46 is angularly immobilized in the slot 118 
ensuring angular indexation of the hydrokinetic turbine 22 in 
a determined position around the axis C-C". 
0.124. A first method for placing a device 10 for generating 
electric power according to the invention is illustrated by 
FIGS. 12 and 13. 
0.125. This method is applied by means of a laying ship 
130 provided with hoists 132, such as cranes. The hoists 132 
have deployable lines 133 capable of moving the device 10 
down into the body of water 14. 
0.126 This method comprises a step for transporting the 
supporting foundation 20 at the surface of the body of water 
14 as far as a point located facing a region 134 for laying this 
foundation on the floor 12 of a body of water 14. 
I0127. The method then comprises a step for totally 
immersing the Supporting foundation 20 into the body of 
water 14 from the laying ship 130, and a step for positioning 
the supporting foundation 20 bearing upon the floor 12 of the 
body of water 14. 
I0128. Initially, in the transport step, the supporting foun 
dation 20 is loaded on the ship 130. As illustrated in FIG. 3, 
the members 72 for adjusting the legs 52 are retracted in the 
casing 70 so that the vertical congestion of the Supporting 
foundation 20 is minimum. 
I0129. For this purpose, the lower tubular elements 88 are 
maintained in the retracted position in the upper tubular ele 
ments 86. The engaging members 74 are maintained close to 
the casings 70. 
0.130. In a first alternative of the method, the topography of 
the laying region 134 is determined before setting the Sup 
porting foundation 20 into place. 
I0131 Thus, the height of each adjustment member 72 
protruding under the casing 70 is calculated for each leg 52 
according to the determined topography in order to maintain 
the base 50 in a determined orientation relatively to a vertical 
plane and relatively to a horizontal plane on the floor 12 of the 
stretch of water 14. 
0.132. The adjustment members 72 are then deployed at 
the Surface for each leg 52, by adjusting their height according 
to the calculated height values for each leg 52. 
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0.133 Next, the lower tubular elements 88 are immobi 
lized at the determined height on the upper tubular elements 
86 by welding or by plastic deformation at the surface of the 
body of water, for example on the laying ship 130. 
0134) Actuation lines 133 are then attached on the attach 
ment members 76 and the cranes 132 are maneuvered in order 
to extract the supporting foundation 20 from out of the ship 
130 and place it facing the laying region 134 above or partly 
immersed in the body of water 14. 
0135 A selected amount of solid and/or liquid ballast is 
then introduced into the inner space 78 of each casing 70 and 
the supporting foundation 20 is moved down into the body of 
water 14. 

0136. In the example illustrated in FIG. 12, the hydroki 
netic turbine 22 is mounted beforehand on its support 54 by 
introducing the attachment stud 26 into the nacelle 110 as 
described earlier. 
0.137 Alternatively, the supporting foundation 20 is 
moved down and laid on the floor 12 before the hydrokinetic 
turbine 22, the hydrokinetic turbine 22 then being moved 
down into the body of water 14 after having positioned the 
supporting foundation 20 on the floor 12. 
0138 Next, in the immersion step, the supporting founda 
tion 20 is totally immersed into the body of water 14 and is 
then moved down as far as the region 134 while being hung on 
the lines 133 for positioning engaging members 74 in contact 
with the floor 12 of the body of water. 
0139 Taking into account the presence of members 72 for 
adjusting adequate heights for each leg 52 and of preselected 
engaging members 74 for adapting to the nature of the soil 
making up the floor 12, the Supporting foundation 20 is posi 
tioned very accurately and robustly on the floor 12 of the body 
of water 14. 

0140. This is achieved without it being necessary to carry 
out significant earthmoving work, and by a laying method 
which is very simple to apply. 
0141. The cost of the laying of the supporting foundation 
20 and of the device 10 is therefore reduced and the laying 
operation is facilitated. 
0142 Next, the lines 133 are detached from the attachment 
members 76 and are brought back up to the laying ship 130. 
The hydrokinetic turbine 22 is then able to operate and to 
produce electric power under the effect of the rotation of the 
turbine 28, via the alternator 30. 
0143. In an alternative of the method, the supporting foun 
dation 20 is moved down while maintaining the adjustment 
members 72 retracted. 

0144. Next, when the supporting foundation 20 reaches a 
position selected with at least one leg 52 located away from 
the floor 12 of the body of water, the lower tubular elements 
88 are released so as to deploy towards the floor 12 of the body 
of water until the engaging member 74 comes into contact 
with the floor 12. 

0145 When the positioning of the supporting foundation 
20 is satisfactory, the lower elements 88 are immobilized 
relatively to the upper elements 86, for example by plastic 
deformation and the lines 133 are brought back up. 
0146 A second placement method according to the inven 
tion is illustrated in FIGS. 14 to 16. 

0147 Unlike the first method described in FIGS. 12 and 
13, the inner space 78 of the floatability casing 70 is filled with 
a sufficient amount of gas for ensuring Sufficient floatability 
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of the Supporting foundation 20 in order to maintain it partly 
immersed at the surface of the body of water 14, under the 
effect of its own floatability. 
0.148. As illustrated in FIG. 14, this specific floatability is 
also sufficient for maintaining the hydrokinetic turbine 22 
above the surface of the body of water when this hydrokinetic 
turbine 22 is initially borne by the supporting foundation 20. 
0149. In the transport step illustrated in FIG. 14, the laying 
ship 130 then tows the supporting foundation 20 partly 
immersed in the body of water 14 by means of a traction line 
140 as far as a point located facing the implantation region 
134. 
0150. Therefore it is not necessary that the ship 130 be 
provided with hoists 132 of high load capacity, able to allow 
the lifting of the supporting foundation 20. 
0151. Next, when the supporting foundation 20 reaches 
the aforementioned point, located facing the implantation 
region 134, float lines 142 provided with buoys 144 distrib 
uted over their length are attached on each attachment ele 
ment 74, in order to maintain the position of the Supporting 
foundation 20 horizontal at the beginning of its immersion. 
0152 The tappings for injecting fluid 85A of each casing 
70 are opened in order to inject liquid or solid ballast into the 
inner space 78, as a replacement for at least one portion of the 
gas present in this space 78. 
0153. The floatability of the supporting foundation 20 
decreases, which causes its total immersion in the vicinity of 
the surface. 
0154 As illustrated by FIG.16, the ship 130 is then placed 
above the supporting foundation 20. A descent line 146 
deployed by means of a winch from the ship 130 is then 
connected onto the attachment member 76 and the float lines 
142 may be detached from the attachment members 76. 
0155 The supporting foundation 20 is then gradually low 
ered by the descent line 146 as far as the region 134, in order 
to position the legs 52 bearing upon the floor 12 of the body of 
water as described earlier. 
0156. In an alternative, the immersion of the supporting 
foundation 20 and its deposition onto the floor 12 are exclu 
sively carried out by means of float lines 142 without using a 
descent line 146 from the ship 130. 
0157. The immersion of the supporting foundation 20 is 
then automatically controlled by the buoys 144 present on the 
float lines 142. 
0158. In all the cases as described earlier, the adjustment 
members 72 may be deployed either before lowering the 
supporting foundation 20 into the body of water 14, if the 
topography of the region 134 has been studied beforehand, or 
as an alternative, when the Supporting foundation 20 is posi 
tioned in the body of water 14 in the vicinity of the region 134 
with at least one leg away from the floor 12. 

1. A Supporting foundation for a hydrokinetic turbine, 
intended to be laid on the floor of a body of water, the Sup 
porting foundation comprising: 

a base; 
a hydrokinetic turbine carrier supported by the base, 
at least three legs for bearing on the floor of the body of 

water, connected together by means of the base, each 
bearing leg including a hollow casing, 

characterized in that each bearing leg further comprises: 
a rigid member for adjusting the vertical position of the 

casing relatively to the floor of the body of water, the 
rigid adjustment member being immobilized so as to 
protrude Vertically under the casing: 
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a member for engaging with the floor of the body of water, 
rigidly connected to the lower end of the rigid adjust 
ment member. 

2. The Supporting foundation according to claim 1, 
wherein at least two of the adjustment members have different 
heights, taken between the casing and the engaging member. 

3. The Supporting foundation according to claim 1, 
wherein each adjustment member comprises an element 
which may be deployed towards the floor of the body of water 
relatively to the casing before installing the Supporting foun 
dation on the floor of the body of water. 

4. The Supporting foundation according to claim 3, 
wherein each adjustment member comprises a fixed element 
relatively to the casing, the deployable element being move 
ably mounted relatively to the fixed element before installing 
the supporting foundation on the floor of the body of water, 
the fixed element and the deployable element being in par 
ticular formed by telescopic tubes. 

5. The Supporting foundation according to claim 1, 
wherein each casing comprises at least one bottom wall and a 
side wall delimiting an interior space able to be filled with gas 
for ensuring floatability specific to the Supporting foundation 
on the body of water. 

6. The Supporting foundation according to claim 5. 
wherein the casing comprises an upper wall obturating 
upwards the inner space the casing including at least one 
tapping for injecting and/or purging fluid in the inner space. 

7. The Supporting foundation according to claim 5. 
wherein the inner space permanently opens out upwards 
above the side wall. 

8. The Supporting foundation according to claim 1, 
wherein at least one of the engaging members delimits a 
cavity opening downwards, intended to be inserted into the 
floor of the body of water. 

9. The Supporting foundation according to claim 8. 
wherein the cavity is delimited by a hollow receptacle open 
ing downwards and having an upper obturation wall towards 
the top of the cavity. 
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10. The Supporting foundation according to claim 1, 
wherein at least one of the engaging members comprises a 
totally solid, in particular convex, lower Surface for opposing 
penetration of the engaging member into the floor of the body 
of water. 

11. An underwater device for generating electric power, 
comprising: 

a Supporting foundation according to claim 1, 
a hydrokinetic turbine mounted on the hydrokinetic turbine 

Support. 
12. A method for setting into place a Supporting foundation 

according to claim 1, comprising the following steps: 
transporting the Supporting foundation at least partly above 

the surface of the body of water as far as point located 
facing a laying region for the Supporting foundation on 
the floor of the body of water; 

totally immersing the Supporting foundation in the body of 
water; 

positioning the legs of the Supporting foundation bearing 
upon the laying region, each engaging member being 
placed in contact with the floor of the body of water. 

13. The method according to claim 12, comprising a step 
for adjusting the protruding height of each rigid adjustment 
member under the casing, and then a step for immobilizing 
each rigid adjustment member relatively to the casing. 

14. The method according to claim 13, wherein the step for 
adjusting the height of each protruding rigid adjustment 
member under the casing is carried out before total immer 
sion of the Supporting foundation in the body of water. 

15. The method according to claim 1, wherein the transport 
step is achieved by maintaining the Supporting foundation 
partly immersed in the body of water under the effect of its 
own floatability. 


