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to resort to divers and boats. The cost is remarka- bly increased when
these operations are to be ef- The present invention relates to a system
for ca-  fected in deep waters. For these reasons, substitu- thodically
protecting against corrosion steel struc-  ton of exhausted sacrificial
anodes by installing tures immersed in sea water, by the impressed cur-   5
new sacrificial anodes may be considered as eco- rent method. The system
according to the present    nomically acceptable only in case of shallow
waters. invention comprises an anodic assembly, consisting    Retrofitting
of impressed current permanent an- of anodes and the relevant electrical
connections,  odes results less troublesome due to the lower and a support
for bearing the anodic assembly it-   number of permanent anodes to be
applied onto the self. The present invention is particularly suitable   10
structure and to the fact that no welding operations for cathodically
protecting off-shore structures,  are required underwater. and more
particularly for cathodically protecting     Furthermore, the installation
problems are con- fixed steel platforms when retrofitting upon exhaus-
siderably reduced by positioning the permanent an- tion of the cathodic
protection system originally pro-  odes at a certain distance from the
structure to be vided is required, not only in the case of impressed   15
protected, for example by supporting said anodes current systems but also
in the case of sacrificial  by means of ropes connected to anchoring bodies
anodes.                                             lying onto the sea
bottom. This system, defined as However, it is to be intended that the
system ac-  tensioned ropes system, substantially consists of cording to
the present invention may be utilized for  one or more tensioned supporting
elements, for ex- cathodic protection of new platforms or any other   20
ample ropes acting as a mechanical support for the steel structure
operating in sea water or different  anode assembly, which comprises power
supply ca- aqueous environments.                               bles and
permanent anodes. Said tensioned ropes Retrofitting of cathodic protection
systems ap-   may be of steel, usually protected by an insulating plied to
steel structures in sea water may become  sheath made for example of
polyurethan, Teflon, necessary for a number of possibilities:       25
Hypalon or PVDF. Also non-metal ropes may be used, such as for example made
of polyester, Kev- 1) The cathodic protection system to be substitut-  lar
or similar materials. Tubular anodes, preferably ed is constituted by
sacrificial anodes whose weight  of the inert type are applied onto said
rope by had been defined, during the engineering phase, on  means of
suitable elements which provide for the the basis of the expected lifetime
for the structure   30   mechanical connection, and electric Insulation of
to be protected, its surface area and the protection  the connection
between the anodes and the power current density. If the actual protection
current   supply cable. The tensioned supporting ropes are density is
higher than the calculated one, the anode  connected to a fixed point onto
the platform while consumption rate results higher than that foreseen  the
load may be applied by means of a tumbuckle or and therefore the structure
becomes unprotected   35  lever or pulley or counterweight or the like.
This before the planned lifetime expires. The same ap-   system avoids the
need for divers for its installa- plies to the case of a structure whose
surface is in-  tion, also in case of deep waters. creased with respect to
the project value due to the  A further advantage offered by utilizing an
im- addition of overstructures not foreseen while cal-  pressed current
cathodic protection system is rep- culating the weight of the sacrificial
anodes. Anoth-   40   resented by its active lifetime which is
theoretically er possibility, (which may apply to many structures
unlimited and practically very long. having the same age installed in the
same field) is   On the other hand, the 'tensioned ropes system" that the
active life of the wells is extended for an un-  is affected by a severe
shortcoming regarding the expected potentiality of the oil-field or due to
im-  connection between the anode, the power supply ca- proved recovery
techniques.                    45   ble and the supporting ropes. In fact,
said connec- 2) During the engineering or working phase of the  tion
according to the prior art teachings (see e.g. cathodic protection system,
faults occurred where-  GB-A 1 299 989) is effected by utilizing cast
resins, by the structure or part of the structure remains   applied also
under pressure, which form a rigid outside the protection condition from
the beginning  block onto the supporting rope, and consequently or anyway
before the term foreseen by the project.    50  the mechanical stresses due
to the tensioning of the 3) The cathodic protection system, especially
rope and to the variations of strain due to the action when based on
impressed currents, undergoes a      of sea waves and currents are
unavoidably dis- broad damage which cannot be repaired by a simple
charged onto said rigid block. Therefore the risk ex- maintainance service.
ists that cracks in the resin block allow for sea wa- 55   ter seeping and
once the anode-cable connection The first case considered above is rather
com-   gets in contact with the sea water the copper con- mon, may be
easily foreseen and necessity of retro-  ductor is readily corroded and the
corresponding fitting occurs after a period of time which repro- anode is
consequently inactivated. A  possible sents an important portion of the
expected lifetime.  shortcircuit between the power supply cable and the The
second and the third ones are rather aleatory   60   supporting rope
readily causes corrosion of the and may take place also soon after
installation and  metal rope with the consequent break-down and de-
therefore on site retrofitting results unavoidable.  struction of the
entire portion of the cathodic pro- [err]  operations are particularly
trouble-   tection system anchored to the rope itself. some and expensive
when installation of new sacrifi-  It is an object of the present invention
to over- 



cial anodes is considered, involving the necessity   65   come the
aforementioned shortcomings of conven-    3                  EP 0 240 757
B1                 4 tional cathodic protection systems and particularly
Figs. 2a and 2b show a magnified, transversal of cathodic protection
systems which utilize sup-  cross sectional view and and a magnified
longitudi- porting tensioned ropes.                           nal view of a
typical fastening element between the The present invention comprises a
permanent      anodic structure and a supporting rope. anodic structue
having a large linear extension   5  Fig. 3 is a schematic view of an
embodiment of the constituted by one or more power supply electrically
cathodic protection system of the present invention; insulated cables,
whereto tubular anodes are coaxi-  Fig. 4 is a schematic view of a further
embodi- ally and electrically connected.                   ment of the
present invention; Particularly suitable for use according to the     Fig.
5 is a schematic view of a cathodic protec- present invention is the anodic
structure produced   10  ton system according to the present invention as
by the applicant under the Trademark LIDA(R) (see   applied to a typical
off-shore structure; U.S. Patent Nos. 4,452,683  and  4,526,666).
Fig. 6 shows a further embodiment of the present However, it is obvious
that different types of per-  invention applied to the same off-shore
structure manent structures exhibiting a linear extension may  of fig. 5.
be utilized, wherein the electrical connection and   15 the sealing between
the tubular anodes and the pow-  In Fig. 1, the tubular anodic assembly 1,
made of ti- er supply cable may be of various types (see,     tanium or
other valve metal, activated by platinum besides the above U.S. Patents
Nos. 4,452,683      or noble metal oxides, is coaxially applied onto elec-
and 4,526,666, also European Patent Application    tric cable 4, the
electrical connection and the No. 0 195 982  of the applicant).
20   hydraulic sealing being provided by plastically It is obvious for
those skilled in the art that the  deforming the tubular anode inwardly,
respectively supporting structure may be constituted also by the  at points
2 and 3, as described in US Patent metal structure to be protected.
4,526,666. However, it is obvious that said electri- More particulary, the
cathodic protection sys-   cal connections and sealings may be effected by
tem by impressed current according to the present  25   any other different
method known to those skilled in invention comprises.
the art (see for example Italian patent application No. 19855 A/85 -
European Patent Application 195 a) a permanent anode assembly having a
linear      982). extension constituted by one or more power supply    The
cable-anode assembly is supported by rope cables whereto tubular anodes are
coaxially and   30  5. made of steel or other suitable material, also a
electrically connected; and                        non metallic material,
which rope may be protected b) a mechanical support constituted by
tensioned  by an insulating sheath 6. The fastening elements 7 ropes or by
the structure to be protected itself, and  and 7' mechanically connect
cable 4 to rope 5 while it is characterized in that the anodic assembly is
me-  keeping cable 4 some centimeters spaced apart chanically connected to
the support by means of a   35  from rope 5 in order to limit the shielding
effect onto first mechanical fastening element to fix the cable at  the
anode and avoid chlorine evolution onto the sup- one end of each anode,
leaving a certain distance  porting rope. The portion of the power supply
cable between the anode and the support itself,m a portion  4 rree of anode
assemblies is preferably helically of said cable before said fastening
element being  wound onto the supporting rope 5 and fastened lose, as well
as a portion of the cable after the an-   40  thereto by means of ties 8,
avoiding thus that the ode at the opposite end with respect to the first
fas-  mechanical stresses due to the supporting rope 5 tening element,
additional ties being provided it nec-  affect the power supply cable 4.
essary to fasten to the support those portions of    The power supply cable
4 may be provided with a the power supply cable interconnecting the anodes.
cap 9 at one end thereof applied onto the cable by 45   plastic inward
deformation, the cable being fas- According to the present invention the
draw-     tened to the rope by means of ties 8. At the other backs of the
prior art technique are overcome and  end of the cable a further anode
assembly may be the mechanical stresses overloading the connec-    applied
as described above. The fastening elements tions of the anodes with the
power supply cable are  7 and 7' the ties 8 and the insulating sheath 6 ap-
eliminated.                                   50   plied onto rope 5, at
least for the portion in corre- According to another embodiment of the
present   spondence of the anode assembly, are made of invention the anodic
structure is mechanically con-  chlorine-resistant materials (for example
Teflon or nected to the support by a second fastening ele-   PVDF). In a
preferred embodiment of the present ment connecting the cable to the
support in proximity  invention the fastening element 7 (figs, 2a and 2b)
of the other anode end opposite to the end close to  55   may be for
example constituted by two clamping ele- the first fastening element, said
second fastening  ments exactly mating and defining housing 10, for element
allowing the cable to slide along the direc-  the rope 5 and sheath 6, and
housing 11 for the the tion defined by the axis of the support.
power supply cable 4. The invention will be hereinbelow described mak-
The two halves forming the fastening element 7 ing reference to some
embodiments thereof, which   60   are then assembled by means of bolts 12
in order to 



are intended only to illustrate the invention and not  fix the electric
cable 4 to rope 5. to limit the same. Referring to the figures:         The
only difference between fastening element 7 and 7' consists in the fact
that the fastening ele- Fig. 1 is a view of a typical element of the
cathodic  ment 7' provides for a slightly larger diameter of the protection
system of the present invention;   65   housing 11 with respect to the
diameter of cable 4    5                  EP 0 240 757 B1 and thus cable 4
may slide inside housing 11 along  having a suitable geometry, the anode
assembly the direction defined by the longitudinal axis of rope  may be
directly supported by the structure to be 5.
protected itself, provided that fastening of the the Obviously, the
fastening elements 7 and 7 be-    anode assemblies to the structure is
effected as il- tween the cable 4 and the rope 5 may be also provid-   5
lustrated in the preceding description. In this case, ed so as to house
more than one cable fixed onto the  it is possible to avoid the use of
tensioned ropes. supporting rope, the other cables feeding other an- odes
or series of anodes. In this case the fastening  Claims elements 7 and 7'
have a circular shape with the re- quired number of housings 11 for the
cables 4 dis-  10  1. A cathodic protection system, by impressed tributed
along their circumferences.               current, for steel structures
(17) immersed in sea By means of the fastening elements 7 and 7 and
water, which comprises: also due to the fact that the portion of cable 4
be-  a) a permanent anode assembly having a linear fore said connection is
maintained loose, the anode   extension constituted by one or more power
sup- 1 as well as cable 4 and the relevant connections   15  ply cables (4)
whereto tubular anodes (1, 1) are are not subjected to any mechanical
stresses or       coaxially and electrically connected to the power
variations of the restraint forces acting onto the    supply cable; and
supporting rope 5.                                    b) a mechanical
support constitued by tensioned In a particularly simplified embodiment of
the     ropes (5) or by the structure to be protected it- present invention
the fastening elements 7 and 7    20    self (17); . are constituted by a
simple tie or clamp or the like,   said cathodic protection system being
character- one of which (7') is not completely tightened.     ized in that
the anodic structure is mechanically con- Fig. 3 shows a cathodic
protection system as     nected to the support (5, 17) by means of a first
me- above illustrated : the supporting rope 5 is ten-   chanical fastening
element (7) which fixes the cable sioned by load P between the anchoring
body 15 ly-  25  (4) in proximity of one of the anode ends. leaving a ing
onto the sea bottom 18 and a suitable device 19  certain distance between
the anode and the support (tumbuckle, lever or the like) fastened onto the
Itself, a portion of said cable (4) before said fasten- structure to be
protected; two anodic power supply  ing element (7) being loose as well as
the portion of cables 4 and 4 are assembled (helically wound and   the
cable after the anode (1, 1) at the end opposite fastened) onto rope 5 by
means of fastening ele   30  to that one wherein the first fastening
element (7) is ments 7 and 7'. A sealing cap 9 is provided at the
provided, additional damps (8) being provided if end of each cable.
necessary to fasten to the support (5, 17)those por- The number of anode
assemblies fastened to       tons of cable (4) interconnecting the anodes
(1, 1). each rope as well as the number of anodes applied     2. The
cathodic protection system of claim 1, char- onto each cable may be
suitable varied.       35   acterized in that the anode assembly is
mechanically Fig. 4 shows another embodiment of the cathodic  connected to
the support (5) by means of a second protection system according to the
present inven-   mechanical fastening element (7') in proximity of one tion
wherein anodes 1 are fastened to rope 5 as     end of all or part of the
anodes (1, 1') opposite to the above described, that is by means of
fastening ele-  end close to the first fastening element (7), said ments 7
and 7 while anodes 1 are fastened to rope   40  second fastening element
(7') allowing the cable (4) 5 by means of fastening element 7 only, the
other  to slide along the direction defined by the longitudi- end of anodes
1 remaining loose.                    nal axis of the support (5). Fig. 5
schematically illustrates a cathodic protec-  3. The cathodic protection
system of claim 2, tion system provided with tensioned ropes applied
characterized in that the first fastening element (7) onto an off-shore
platform 17. Onto the sea bottom   45   and the second fastening element
(7) for fixing the 18 around the platform 17 lie the anchoring bodies 15
anode assembly to the support (5, 17) have a circu- wherefrom the tensioned
ropes 5 are departing and   lar shape comprising a number of housings (11)
anchored to the platform structure at position 19 by  for the cables (4)
distributed along their circumfer- a tumbuckle or lever device. The sea
surface is in-  ences. dicated by numeral 20.                        50
4. The cathodic protection system of anyone of The power supply cable 4 and
the anode 1 are ap-  claims 1 to 3, characterized in that the supports (5)
plied onto the consioned ropes, as illustrated in de-  whereto the anode
assembly is fastened, are ten- tail in Fig. 3.
sioned between anchoring bodies (15) lying on the Launching and tensioning
of the rope may thus be  sea bottom (18) and tensioning devices (19),
consist- effected from the surface to any depth.       55  ing of a
tumbuckle, or a lever and counterweight or Fig. 6 shows a different
embodiment of the        the like, fixed onto the structure (17) to be
cathodi- 



present invention wherein the rope 5 is vertical to  cally protected, or
otherwise said supports (5) are the platform while portions of said rope
are horizon-  suspended from a fixed point of the structure to be tally
tensioned between anchoring points 19 in order  protected (17). to support
a higher number of anodes I in the zones   60  5. Cathodic protection
system  of anyone of of the structure geometrically complicated to be pro-
claims 1 to 4, characterized in that the fastening ele- tected and
requiring for a higher protection current  ments (7,7') consist of two
clamping elements exact- density.
ly mating and defining a housing (10) for a support- It  is obvious for
those skilled in the an that for   ing rope (5) optionally covered by a
sheath (6) and protecting, in shallow waters, off-shore structures   65   a
housing (11) for the power supply cable (4) which    5                  EP
0 240 757 B1                                    *   C  L  M  S   * and thus
cable 4 may slide inside housing 11 along  having a suitable geometry, the
anode assembly the direction defined by the longitudinal axis of rope  may
be directly supported by the structure to be 5.
protected itself, provided that fastening of the the Obviously, the
fastening elements 7 and 7 be-     anode assemblies to the structure is
effected as il- tween the cable 4 and the rope 5 may be also provid-   5
lustrated in the preceding description. In this case ed so as to house more
than one cable fixed onto-the  it is possible to avoid the use of tensioned
ropes. supporting rope, the other cables feeding other an- odes or series
of anodes. In this case the fastening  Claims elements 7 and 7' have a
circular shape with the re- quired number of housings 11 for the cables 4
dis-   10  1. A cathodic protection system, by impressed tributed along
their circumferences.                current, for steel structures (17)
immersed in sea By means of the fastening elements 7 and 7 and    water,
which comprises: also due to the fact that the portion of cable 4 be-  a) a
permanent anode assembly having a linear fore said connection is maintained
loose, the anode   extension constituted by one or more power sup- 1 as
well as cable 4 and the relevant connections   15  ply cables (4) whereto
tubular anodes (1, 1') are are not subjected to any mechanical stresses or
coaxially and electrically connected to the power variations of the
restraint forces acting onto the    supply cable; and supporting rope 5.
b) a mechanical support constitued by tensioned In a particularly
simplified embodiment of the      ropes (5) or by the structure to be
protected it- present invention the fastening elements 7 and 7'   20  self
(17); are constituted by a simple tie or clamp or the like,  said cathodic
protection system being character- one of which (7') is not completely
tightened.      ized in that the anodic structure is mechanically con- Fig.
3 shows a cathodic protection system as      nected to the support (5, 17)
by means of a first me- above illustrated : the supporting rope 5 is ten-
chanical fastening element (7) which fixes the cable sioned by load P
between the anchoring body 15 ly-   25  (4) in proximity of one of the
anode ends, leaving a ing onto the sea bottom 18 and a suitable device 19
certain distance between the anode and the support (tumbuckle,  lever or
the like) fastened onto the    itself, a portion of said cable (4) before
said fasten- structure to be protected; two anodic power supply  ing
element (7) being loose as well as the portion of cables 4 and 4' are
assembled (helically wound and  the cable after the anode (1, 1') at the
end opposite fastened) onto rope 5 by means of fastening ele-   30  to that
one wherein the first fastening element (7) is ments 7 and 7'. A sealing
cap 9 is provided at the  provided, additional damps (8) being provided if
end of each cable.                                  necessary to fasten to
the support (5, 17) those por- The number of anode assemblies fastened to
tions of cable (4) interconnecting the anodes (1, 1'). each rope as well as
the number of anodes applied     2. The cathodic protection system of claim
1, char- onto each cable may be suitable varied.        35   acterized in
that the anode assembly is mechanically Fig. 4 shows another embodiment of
the cathodic   connected to the support (5) by means of a second protection
system according to the present inven-   mechanical fastening element (7')
in proximity of one tion wherein anodes 1 are fastened to rope 5 as     end
of all or part of the anodes (1, 1') opposite to the above described, that
is by means of fastening ele-  end close to the first fastening element
(7), said ments 7 and 7 while anodes 1' are fastened to rope   40   second
fastening element (7') allowing the cable (4) 5 by means of fastening
element 7 only, the other   to slide along the direction defined by the
longitudi- end of anodes 1' remaining loose.                   nal axis of
the support (5). Fig. 5 schematically illustrates a cathodic protec-  3.
The cathodic protection system of claim 2. tion system provided with
tensioned ropes applied    characterized in that the first fastening
element (7) onto an off-shore platform 17. Onto the sea bottom    45   and
the second fastening element (7') for fixing the 18 around the platform 17
lie the anchoring bodies 15  anode assembly to the support (5, 17) have a
circu- wherefrom the tensioned ropes 5 are departing and   lar shape
comprising a number of housings (11) anchored to the platform structure at
position 19 by  for the cables (4) distributed along their circumfer- a
tumbuckle or lever device. The sea surface is in-  ences. dicated by
numeral 20.                         50     4. The cathodic protection
system of anyone of The power supply cable 4 and the anode 1 are ap-
claims 1 to 3, characterized in that the supports (5) plied onto the
consioned ropes, as illustrated in de-  whereto the anode assembly is
fastened, are ten- 



tail in Fig. 3.                                     sioned between
anchoring bodies (15) lying on the Launching and tensioning of the rope may
thus be  sea bottom (18) and tensioning devices (19), consist- effected
from the surface to any depth.        55  ing of a turnbuckle. or a lever
and counterweight or Fig. 6 shows a different embodiment of the        the
like, fixed onto the structure (17) to be cathodi- present invention
wherein the rope 5 is vertical 10  cally protected, or otherwise said
supports (5) are the platform while portions of said rope are horizon-
suspended from a fixed point of the structure to be tally tensioned between
anchoring points 19 in order  protected (17); to support a higher number of
anodes 1 in the zones   60  5. Cathodic protection system  of anyone of of
the structure geometrically complicated to be pro-  claims 1 to 4,
characterized in that the fastening ele- tected and requiring for a higher
protection current  ments (7,7') consist of two clamping elements exact-
density.                                            ly mating and defining
a housing (10) for a support- It is obvious tor those skilled in the art
that for protecting, in shallow waters, off-shore structures   65   a
housing (11) for the power supply cable (4) which    7                  EP
0 240 757 B1                           *    C  L  M   S   * are assembled
and pressed together by means of       5. Systeme de protection cathodique
selon 1'une- bolts (12) so that the electric cable (4) is fixed to the
quelconque des revendications 1 a 4, caract6rise rope (5).
es ce que les 6l6ments de fixation (7, 7') sont consti- 6. Cathodic
protection system  of anyone of      tu6s par deux elements de serrage
s'appariant exac- claims 2 to 5. characterized in that one of said fas-   5
tement et definissant un logement (10), destin6 a un tening elements (7 or
7') provides for a slightly larg-  cable de support (5), recouvert
eventuellement par or diameter of the housing (11) with respect to the di-
une gaine (6), et un logement (11). destine au cAble ameter of the cable
(4) to hold the cable (4) slidably  d'alimentation en energie (4). qui sont
assembles et inside the housing (11).                           appliques
l'un contre rautre a raide de boulons (12) 10  si bien que le cable
6lectuique (4) est fixe au cAble Revendications
(5). 6. Systeme de protection cathodque selon l'une 1. Systeme de
protection cathodique par courant  quelconque des revendications 2 A 5.
caracterise impose pour structures en acier (17) immergoes     en ce que
l'un desdits 6lrments de fixation (7 ou r) dans de reau de mer comprenant:
1 5   presente un diametre de logement (11) lg0rement su- a) un ensemble
d'anodes permanent ayant une ex-  periemlr a cehui du cAble (4) pour
maintenir en place tension lineaire constitu4 par un ou plusiours cA-  le
cAble (4) tout en lui permettant de coulisser a rin- bles dCalimentation en
6norgie (4) auxquels des  terieur du logement (11). anodes tubulaires (1,
1') sont reliees coaxialement t 4lectriquement; et                       20
Pa     dtotnpoche un support m~canique constitu6 par des cAbles (5) tendus
ou par la structure a proteger elle-me-  1. Kathodisches
Fremdstrom-Schutzsystem fOr In me (17);
Meerwasser befindiiche Stahlkonstruktionen (17) Wdit sr'stbme de protection
cathodique etant ca-  mit ractrisM en ce quo la structure anodique es?
reWle   25    a) einer permanent angebrachten Anodenanord- mfcaniquement au
support (5. 17) au moyen dun pro-   nung mit inearer Ausdehnung. bestehend
sus e1- mier e6lment de fixation mecanique (7) qui fixe le cs-  nem  oder
mehreren Stromversorgungskabeln ble (4) a proximite de rune des extremit~s
de ranode,  (4), wobei rohrenl~rmige Anoden (1, 1') koaxial une certaine
distance subsistant entre ranode at to  und elektrisch leitend mit dern
Stromrersorgungs- support lui-rme, une partie dudit cAble (4) situee   30
kabel verbunden sind; und avant ledit 6lement de fixation (7) etant fibre,
comme  b) einem mechanischen Trager, bestehend aus rest la parde du cable
situee apres rlanode (1, r') A  gespannten Seilen (5) oder aus der zu
schutzen- rextremite opposee & celle a laquelto le premier 6-  den Struktur
(17) selbst; ment de fixaon (7) ost prevu, des dispostifs de      dadurch
gokennnzoichnet, daB die anodische sOrrage suPPlmentars (8) 6tant prevus si
n6ce    35   Struktur mit dem Trager (5, 17) mnt Hilfe eines ersten saire
pour fixer sur to support (5. 17) los parties de  mechanischen
Befesfigungselementes (7) mocha- cAble (4) interconnectant los anodes (1,
1).       nisch verbunden ist, welches das Kabel (4) in der 2. Systeme de
protection cathodique selon la re-  Nahe elnes Anodenendes fixiert, wobei
ein gewis- vendication 1, caractensA en ce quo l'ensemble     sor Abstand
zwischen der Anode und dem Trager d'anodes est rWlAe m6caniquement au
support (5) au   40  selbst eingehalten wird, ein vor dem Befestigungse-
-,yen d'un second element de fixation mecanique   lement (7) befindlicher
Abschnm des Kabels lose A a proximitm dune eoxumit de toutes les anodes
vorliegt, ebenso wie der auf die Anode (1, V) folgen- (1. V) ou de
certaines cdentre elles opposee a I'xm-  doe Kabelabschnitt, der sich an
demienigen Ende be- mitM proche du premier 6lement de fixation (7), ledit
findet, das dem Ende gegenuberliegt. welches mit second 6liment de fixation
(7) permettant au cAble  45   dem ersten Befestigungselement (7) versehen
ist, (4) de coulisser suivant In direction definie par raxe  und zusatziche
Klammem (8) vorgesehen sind, um longitudinal du support (5).
gegebenenfalls diejenigen Abschnitte des Kabols 3. Systeme de protection
cathodique selon la re-  (4) an dem Trager (5, 17) zu befestigen, welche
die 



vendication 2. caracterise en ce que le premier e14-  Anoden (1, 1)
verbinden. ment de fixation (7) et le second element de fixation   50    2.
Kathodisches Schutzsystem nach Anspruch 1, (T) servant A fixer l'ensemble
danodes sur le sup-  dadurch gekennzeichnet, daB die Anodenanord- port (5.
17) ont une iorme circulaire comportant plu-  nung mit dem Trager (5) mit
Hilfe eines zweiten me- sieurs logements (11) destinhs aux cables (4)
repar-  chanischen Befestigungselementes (7) in der Nahe tis le long de
tour circonflrence.                 eines Endes aller odor eines Teiles der
Anoden (1, 4. Systeme de protection cathodique selon rune   55   1')
mechanisch verbunden ist. das dem Ende in der quelconque des revendications
1 a 3, caracterise   NAhe des ersten Befestigungselements (7) gogen- on ce
quo lbs supports (5) auxquels lensemble      Oberliegt. wobei das zweite
Betestigungselement d'anodes est fixe sont tendus entre deux blocs d'an-
(7) dem Kabel (4) eine Verschiebung in einer Rich- crage (15) situes swr le
fond marin (18) et des dispo-  tung ermbglicht, die durch die LAngsachse
des Tra- siits de traction (19) constitues par un ridoir, un le-  60   gers
(5) vorgegeben ist vier. un contropoids ou analogue. fixes sur la struc-
3. Kathodisches Schutzsystem nach Anspruch 2. ture (17) devant faire
l'objet de la protection    dadurch gekennzeichnet. daB das erste Befesti-
^;'~e*~un n:1 en ce ;cw  lesd!s s;;ppors (5) sorn  gungselement (7) und das
zweite Befestigungsele- suspendus a parttr d'un point fixe de la structure
a  ment (7') tOr die Fixierung der Anodenanordnung an profter (17).
65   dem Trlger (5, 17) kreisfOrmig ausgebildet sind, und    9
EP 0 240 757 B1                       *   C  L  M  S   * mehrere GehAuse
(11) fOr die Kabel (4) umfassen, welche urn deren Umfang verteilt sind. 4.
Kathodisches Schutzsystern nach einem der AnsprOche 1 bis 3. dadurch
gekennzeichnet. daB die Trfger (5). an denen die Anodenanordnung be-   5
festigt ist, zwischen Verankerungskorpem (15) am Meeresboden (18) und
Spannvorrichtungen (19) ge- spannt sind, welche aus einer Spannschraube,
oder einem Hebel und einem Gegengewicht oder ahnli- chem. befestigt an der
kathodisch zu schOizenden   10 Struktur (17), besteht, oder daB die Trager
(5) an ei- nem festgelegten Punkt der zu schOtzenden Kon- struktion (17)
aufgehangt sind. 5. Kathodisches Schutzsystem nach einem der AnsprOche 1
bis 4, dadurch gekennzeichnet, daB   15 die Befestigungselemente (7, 7')
aus zwei lgemm- hafton bestehen, welcho exakt zusammenpassen und ein
Gehause (10) fOr ein gegebenenfalls mit ei- nor UmhOllung (6) versehenes
Seil (5) und ein Ge- huse (11)fur das Stromversorgungskabel (4) defi-  20
nieron, welche mit Hilfe von Bolzen (12) montiert und zusammengedrOckt
werden, so daB das Stromkabel (4) am Seil (5) befestigt ist. 6.
Kathodisches Schutzsystem nach einem der AnsprOche 2 bis 5, dadurch
gekennzeichnet, daB ei-  25 nos der Beofestigungselemente (7 oder 7) einen
go- ringtfgig grO~eren Durchmesser des GehAuses (11) bezogon auf den
Durchmesser des Kabels (4) auf- weist, um das Kabel (4) innerhalb des
Gehauses (11) verschiebbar zu befestigen.                    30 35 40 45 50
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