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CLAIMS

1. Aninsulaton system (1-1; 1-2; 1-3; 1-4) for a winding structare (11), the

insulation system (1-1; 1-2; 1-3; 1-4) comprising:

an innermost barrer pair (3) arranged to cover a majority of the winding structure
(11) in the axial direction (A) of the winding structure (11} inside and outside the barrier
structure (11) relative the curvature of winding turns of windings of the winding
structure, whereln at least one barrier of the innermost barrier pair (3) defines a first
flow path (3-1) allowing flow of a dielectric fluid (F) mainly in a first axial direction
between the winding structure (11) and the at least one barrier of the innermost barrier

pait (3) when the insulation system (1-1; 1-2; 1-3; 1-4) is in a assembled state, and

a first outer batrier (5) arranged radially inwards or radially outwards relative each
bhartier of the innermost barrier pair (3), whereln the first outer barrier (5) defines a
second flow path (5-1), parallel to the first flow path (3-1), allowing flow of a dielectric

fluid (F) mainly in a second axial ditection opposite the first axial direction,

wherein the insulating system (1-1; 1-2; 1-3; 1-4) is arranged such that a dielectric
medium (F) is able to flow from the second flow path and enter the first flow path (3-1)
at one axial end pottion: of one of the bartiers of the innermost barrier pair (3) and at
the othet axial end portion of one of the batriers of the innermost barrier pair (3) exit
the corresponding first flow path (3-1), wherein each bartier of the innermost barrier
pair (3) has a contiguous envelope surface extending between the one axial end portion

and the other axial end portion of each bartier of the innermost battier pait (3).

2, The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in claim 1, comprising a first
static shield ting for arrangement at a first end of the winding structure in axial
alighment therewith, wherein the one axial end portion of each barrier of the innermost
batrier pair (3) is located in a region that is electrically shielded by the first static shield

fing,

3, The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in claim 1 of 2, comprising a
second static shield ring for arrangement at a second end of the winding structure in

axial alignment therewith, wherein the other axial end portion of cach barrier of the
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innermost barrier pair (3) innermost barrier pair is located in a region that is electrically

shielded by the second static shield ring,

4. The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in any of the preceding
claims, comprising a second outer barrier (7) arranged radially inwards ot radially
outwards from the fisst outer barrier (5), wherein the second outer barticr (7) has a
surface defining a third flow path (7-1) for the dielectric fluid (F), wherein at least one of
the barriers of the innermost bartier pair (3) is arranged to provide fluid communication
hetween a first flow path (3-1) and the second flow path (3-1), and the first outer bartier
(5) is arranged to provide fluid communication between the second flow path (5-1) and
the third flow path (7-1) such that diclectric fluid (FF) flowing through the insulation
system (1-1; 1-2) has axial components in the first axial direction (A) in the first flow
path (3-1) and the third flow path (7-1) and axial components in the second axial

direction in the second flow path (5-1).

5. The insulation system (1-1; 1-2; 1-3) as claimed in claim 4, wherein the first outer
bartier (5) and the second outer barrier (7) ate so arranged that dielectric fluid (F) enters

and exits the insulation systemn by means of the third flow path (7-1).

6.  ‘The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in any of the preceding

claims, wherein at least one of the bartiers of the innermost barrier pair (3) has a first
opening (3a) at the one axizl end portion and a second opening (3b) at the other axial
end portion arranged to provide fluid commanication between a first flow path (3-1)

and the sccond flow path (5-1).

7. The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in any of claims 4-6, wherein
the first outer barrier (5) has a first opening (5a) and a second opening (5b) arranged to
provide fluid communication between the second flow path (5-1) and the third flow
path (7-1).

8. The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in claim 7, whetein the first
opening (5a) and the second opening (5b} of the first outer barrier (5) are axially
displaced, wherein the first opening (5a) is arranged in a portion of a first half of the
first outer barrier (5) and the second opening (5b) is arranged in a portion of a second

half of the first outer barrier (5).
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9. 'The insulation system (1-1; 1-2; 1-3; 1-4) as claimed in claim 7 or 8, wherein the
first opening (3a) of the at least one barrier of the innermost barrier pair (3) is axially

displaced in relation to the first opening (5a) of the first outer batriex (5).

10. The insulation system (1-1; 1-2) as claimed in any of claims 7-9, wherein the
second opening (3b) of the at least ong barrier of the innermost batrier pair (3) is axially

displaced in relation to the second opening (5b) of the first outer batrier (5).

11. The insulation system as claimed in any of claims 9 or 10, wherein each of the

first opening and the second opening of the first outer barrier is arranged upstream of
the first opening of the at least one innermost barrier pair of the innermost barrier pair
{3y and downstream of the second opening of the at least one battier of the innermost

barsicr pair (3) with respect to the first axial direction.

12, The insulation system (1-1; 1-2) as claimed in any of claims 4-11, wherein the first
flow path (3-1), the second flow path (5-1), and the third flow path (7-1) define vertical

flow paths in the insulation system (1-1; 1-2).

13. The insulation system (1-1; 1-2) as claimed in any of the preceding claims, wherein
the innermost bartier pair and the first outer barriet are made of cellulose-based

material,

14. A high voltage inductive device (15) comptising an insulation system (1-1; 1-2) as

claimed in any of claims 1-13.

15.  The high voltage inductive device (15) as claimed in claim 14, wherein the high

voltage inductive device {15) is an HVDC transformet.

16.  The high voltage inductive devi;cc (15) as claimed in claim 14, wherein the high

voltage inductive device (15) is an HVDC teactor.
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Arindam Paul
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