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Description
Background of the Invention:

[0001] The presentinvention relates to a transformer
windings structure and, in particular to a transformer
windings structure suitable for use in a forced circulation
cooling type SFg gas insulating transformer comprised
of disc like windings or helical like windings.

[0002] As to the transformer windings structure in-
stalled in city, from an aspect of the disaster prevention,
there is strong demand for non-flammability and also
there is a strong demand for obtaining a large capacity
and a compact size.

[0003] In the transformer windings structure using a
non-flammable insulating and cooling fluid, there is a
SFg gas insulating transformer wherein SFg gas is em-
ployed as the non-flammable insulating and cooling flu-
id. Since the cooling function properties such as density,
specific heat and thermal conductivity etc. of SFg gas
are smaller than those of the liquid insulating and cool-
ing fluid, the cooling performance in SFg gas is low and
further the insulating withstanding force in SFg gas is
small.

[0004] As a result, a volumetric flow rate of SFg gas
as the insulating and cooling fluid is made large, and
further as an insulating distance in the transformer wind-
ings structure, in other words a duct size for flowing the
insulating and cooling fluid is made large.

[0005] As atransformer windings structure, in case of
the disc like windings wound a strand in a disc like form
surrounding an iron core or the helical like windings
wound in a helical like form surrounding an iron core, an
inside and an outside vertical ducts are provided by ar-
ranging vertical spacers along to an inner and an outer
insulating cylinders at an inside and an outside of a ra-
dial direction of the winding.

[0006] Further, horizontal ducts are formed by insert-
ing horizontal spacers between each of number stages
of the winding at an axial direction of the disc like wind-
ing. Plural baffles are inserted at the axial direction of
the winding and form plural baffle regions.

[0007] Plural opening portions or plural inflow and out-
flow ports of the baffles are provided alternatively at the
inside and the outside of the radial direction of the wind-
ing. In accordance with the axial direction flow of the
insulating and cooling fluid the flow direction at the radial
direction in the winding changes alternatively every the
baffle region each.

[0008] With the above stated a transformer windings
structure, when the volumetric flow rate of the cooling
fluid is large and a cross-sectional area of the horizontal
duct where the large amount insulating and cooling fluid
flows.

[0009] Since the large amount cooling fluid flows to
the horizontal duct disposed at an upper portion (a
downstream side) of the baffle region, it has a tendency
to flow small cooling fluid to the horizontal duct disposed
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at a lower portion (an upstream side).

[0010] As a result, it causes a large difference in a
temperature rise distribution in the winding, it is a ten-
dency to heighten a maximum temperature rise in the
winding in comparison with a mean temperature rise in
the winding.

[0011] As stated in above, to improve the gas flow in
the windings, there are following methods as the prior
arts. In a transformer windings structure, a radial direc-
tion width of the vertical ducts along to an inner and an
outer insulating cylinders are made large (JP 4168707).
[0012] In a transformer windings structure, a vertical
duct (a gas duct) penetrated through at an axial direction
at a vicinity of a central portion of the radial direction of
the winding in addition to another vertical duct is provid-
ed (JP 52043937).

[0013] In a transformer windings structure, radial di-
rection sizes or positions are differed every stages of
the winding each (for example, JP 53040820, JP
54034025.)

[0014] However, in the above stated prior art a trans-
former windings structure, the large amount gas flows
in the vertical duct disposed along to the insulating cyl-
inders having the small flow resistance.

[0015] But since the gas flow rare which flows to the
vertical duct disposed at the vicinity of the central portion
of the radial direction of the winding or the horizontal
duct is relativity small, an effect in the temperature rise
reduction is inevitably small.

[0016] Further, in case where the radial direction
width of the vertical duct is made large or the above stat-
ed vertical duct or the above stated gas duct is provided,
the radial direction size in the winding increases and as
a whole the transformer volume is made large.

[0017] Further, in case where the radial direction po-
sition of the vertical duct or the gas duct differs every
stages of the winding each, many number of branch and
confluence causes in the flow of the cooling fluid. There-
fore, the pressure loss in the cooling fluid increases and
the flow rate of the cooling fluid is lessened or a provision
of a large head blower is required.

[0018] In particularly, as the transformer installed in
city, since a compact size transformer is strongly re-
quired, it is necessary to form a compact size a trans-
former windings structure.

[0019] US-A-4,207,550 discloses a transformer wind-
ing structure which has the features included in the first
part of each of claims 1 and 2. In one embodiment of
the known structure, flow controlling plates are disposed
alternately near opposite ends of winding units for di-
verting insulating and cooling fluid into and through ra-
dial ducts of the winding. The plates are mounted on the
winding units with the result that the respective parts of
the winding are shielded from the fluid and less efficient-
ly cooled than other parts.
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Summary of the invention:

[0020] An object of the present invention is to provide
a transformer windings structure wherein a flow rate dis-
tribution of the insulating and cooling fluid for flowing in
horizontal ducts can be uniformed.

[0021] Another object of the present invention is to
provide a transformer windings structure wherein the lo-
cal overheat in the unit disc like winding or the unit hel-
ical like winding can be prevented.

[0022] A further object of the present invention is to
provide a transformer windings structure wherein the
temperature rise distribution can be uniformed and the
temperature rise can be reduced.

[0023] A furthermore object of the present invention
is to provide a transformer windings structure wherein
a whole a transformer windings structure can be formed
with a compact size.

[0024] The above objects are met by the transformer
winding structure as defined in claims 1 and 2. In either
case, the flow of the insulating and cooling fluid through
the winding is uniformed and undue heating of any part
of the winding is avoided.

[0025] In an embodiment of the present invention, the
transformer winding structure comprises plural baffles
provided on between the plural windings at an axial di-
rection of a whole windings, plural inflow and outflow
ports alternatively opened at the outside vertical duct at
a radial direction or at the inside vertical duct at a radial
direction and formed at opened spaces which are
formed on between tip ends of the plural baffles and the
inner wall portion of the outside vertical duct and the in-
ner wall portion of the inside vertical duct, and plural baf-
fle regions formed on between two adjacent baffles, the
insulating and cooling fluid flows in zigzags into the plu-
ral baffle regions toward an axial direction.

[0026] The transformer windings structure further
comprises a constructive structure (a branching baffle)
for flowing the insulating and cooling fluid into the hori-
zontal duct and the outside vertical duct or the inside
vertical duct, at least one part of the constructive struc-
ture is extended over toward into the inner wall portion
of the outside vertical duct or the inner wall portion of
the inside vertical duct, and at a position nearer to an
outlet side of the baffle region than an installation posi-
tion of the constructive structure.

[0027] The transformer windings structure comprises
further another constructive structure (a return flow baf-
fle, a flow control projection) for flowing the insulating
and cooling fluid into the horizontal duct and the outside
vertical duct or the inside vertical duct, at least one part
of the another constructive structure is extended over
into the inner wall portion of the inside vertical duct or
the inner wall portion of the outside vertical duct.
[0028] In particular, it is effective that each of the
branching baffles and the return flow baffles is formed
by a plate like device and the return flow baffle is ar-
ranged at the position near the outlet by separating from
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the branching baffle with two stages or three stages of
the unit disc winding.

[0029] Further, in at least one part of the horizontal
duct which is disposed at a substantial 1/4-3/4 range
from the inlet in the baffle region, the insulating and cool-
ing fluid is directed to flow toward the reversal direction
against the adjacent horizontal duct. In other words, the
insulating and cooling fluid is directed to flow from the
outside vertical duct toward the inside vertical duct.
[0030] Inthe other greater part of the horizontal ducts,
the insulating and cooling fluid is directed to flow from
the inside vertical duct toward the outside vertical duct.
[0031] As aresult, for example, in place of the vertical
duct, the transformer windings structure can employ a
flow control projection for venting a part of the flow in
the vertical duct toward the horizontal duct.

[0032] As shown in the prior art a transformer wind-
ings structure, in case where the transformer windings
structure have no branching baffle and no return flow
baffle, in the horizontal duct surrounding from the first
number stage unit disc winding to the third number stage
unit disc winding (it differs from the width of the horizon-
tal duct) starting from the downstream side of the baffle,
the flow of the insulating and cooling fluid stagnates.
[0033] At the downstream side of the flow stagnation
portion, the insulating and cooling fluid flows more than
the flow rate for necessary to perform the cooling effect.
Accordingly, the local overheat in the unit disc winding
generates at the flow stagnation portion and the periph-
ery portion of the flow stagnation portion.

[0034] On the other hand, with the transformer wind-
ings structure construction according to the present in-
vention stated in above, at the vicinity of the branching
baffle a part of the insulating and cooling flowing fluid
along to the vertical duct is forced to flow into the hori-
zontal duct where the flow stagnates.

[0035] Accordingly, the flow rate for necessary to per-
form the cooling effect the horizontal ducts which are
positioned near to the inlet from the branching baffle can
be secured.

[0036] Further, by the provision of the branching baffle
the part of the flow of the insulating and cooling fluid is
checked and at the downstream side of the branching
baffle the flow rate flowing more than necessary amount
for perform the cooling effect can be lessened.

[0037] Accordingly, the flow rate distribution of the in-
sulating and cooling fluid of each of the horizontal ducts
are positioned at the downstream side from the branch-
ing baffle is wholly uniformed.

[0038] Further, the return flow baffle works to compul-
sively flow the insulating and cooling fluid flowing the
outside vertical duct to the inside vertical duct.

[0039] Accordingly, the stagnation of the flow in two
or three horizontal ducts which are positioned at a back
portion (the downstream side) of the branching baffle
can be avoided, such a stagnation of the flow causes in
case of a single use or an independent use of the
branching baffle.
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[0040] In all horizontal ducts the flow rate of the insu-
lating and cooling fluid can be comparatively uniformed,
in comparison with no provisions of the branching baffle
and the return flow baffle, the temperature rise of each
of the unit disc windings can be uniformed.

[0041] As a result, the reliability improvement and the
extension of the service life of the insulation material can
be attained. Further, since the insulating and cooling flu-
id flows is forced to flow comparatively to uniformly to
each of the horizontal ducts, the flow rate of the insulat-
ing and cooling fluid can be effectively utilized for the
performance of the winding cooling.

[0042] Since the flow control projection disposed at
the outlet side vertical duct works to compulsively flow
the insulating and cooling fluid flowing the outside ver-
tical duct to the inside vertical duct, using the above flow
control projection in place of the return flow baffle, the
similar effects shown in case of the provision of the
above stated branching baffle and the above stated re-
turn flow baffle can be obtained.

[0043] In case where many unit disc windings are in-
cluded in one baffle region, the flow rate of the insulating
and cooling fluid lowers in the horizontal ducts which are
positioned at a rear portion (the downstream side) of the
return flow baffle, the temperature rise of the unit disc
winding at the vicinity of the above stated horizontal
ducts may enlarge.

[0044] In the above stated case, by the provision of
plural pairs of a pair of the branching baffle and the re-
turn flow baffle in one baffle region, the more insulating
and cooling fluid is introduced to the horizontal duct
where the flow rate is insufficient.

[0045] Therefore, the scattering of the flow rate of
each of the horizontal ducts in case of the use of one
pair of the branching baffle and the return flow baffle can
be further reduced.

Brief Description of Drawing:
[0046]

Fig. 1 is a partially cross-sectional schematic view
showing a winding portion of a first embodiment of
a transformer windings structure according to the
present invention;

Fig. 2 is a partially squint view showing the first em-
bodiment of the transformer windings structure ac-
cording to the present invention;

Fig. 3 is an explanatory graph showing the flow ve-
locity in a horizontal duct of one embodiment of the
transformer windings structure according to the
present invention by comparing with that of the prior
art;

Fig. 4 is a temperature rise characteristic graph
showing one example of a test result of the first em-
bodiment of the transformer windings structure ac-
cording to the present invention;

Fig. 5 is a partially cross-sectional schematic view
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showing a winding portion of a second embodiment
of a transformer windings structure according to the
present invention;

Fig. 6 is a temperature rise characteristic graph
showing one example of a test result of the second
embodiment of the transformer windings structure
according to the present invention;

Fig. 7 is a partially cross-sectional schematic view
showing a winding portion of a third embodiment of
a transformer windings structure according to the
present invention;

Fig. 8 is a squint view showing a structure of a flow
control projection employed in the third embodi-
ment of the transformer windings structure accord-
ing to the present invention;

Fig. 9 is a partially cross-sectional schematic view
showing a winding portion of a fourth embodiment
of a transformer windings structure according to the
present invention; and

Fig. 10 is a schematic view of is a schematically ba-
sic structure view of an SFg insulting transformer
having a transformer windings structure according
to the present invention.

Description of the Invention:

[0047] Hereinafter, one embodiment of a transformer
windings structure according to the present invention
will be explained in detail in accordance with an illustrat-
ed embodiment.

[0048] Fig. 1 is a partially cross-sectional schematic
view showing a winding portion of a first embodiment of
a transformer windings structure according to the
presentinvention, and Fig. 2 is a squint view of the wind-
ing portion shown in Fig. 1 of the transformer windings
structure.

[0049] InFig. 1, the first embodiment of the transform-
er windings structure according to the present invention
comprise a winding 1, an inner insulating cylinder 2A,
and an outer insulating cylinder 2B. The transformer
windings structure comprise plural of unit disc like wind-
ings 3 and each of the unit disc like winding 3 is wound
between the inner insulating cylinder 2A and the outer
insulating cylinder 2B.

[0050] Each of theinnerinsulating cylinder 2A and the
outer insulating cylinder 2B forms as a partitioning wall
with the unit disc winding 3.

[0051] The transformer windings structure comprise
further plural baffles 6a, 6b and 6¢. The plural baffles
6a, 6b and 6¢ are arranged at an axial direction of the
winding 1. A first stage baffle region 8R1 is formed be-
tween the baffles 6a and 6b, and a second stage baffle
region 8R2 is formed between the baffles 6b and 6¢ and
this second stage baffle region 8R2 is positioned at the
downstream of the first stage baffle region 8R1.

[0052] The plural baffles 6a, 6b and 6¢ have alterna-
tively inflow port and outflow ports 7a, 7b and 7c at the
radial direction. The insulating and cooling fluid enters
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into the baffle region 8R1 through the inflow port and
outflow port 7a and further enters into the baffle region
8R2 through the inflow port and outflow port 7b.

[0053] Insome baffle region, at both sides of an inside
and an outside of the winding 1, the transformer wind-
ings structure comprise an inside vertical duct 4A and
an outside vertical duct 4B. A width at a radial direction
of the inside vertical duct 4A is 22 mm, and a width at a
radial direction of the outside vertical duct 4B is 25 mm.
[0054] In the baffle region 8R1, a branching baffle
(one structural construction) 11a is provided between a
fourth number stage unit disc winding 3 and a fifth
number stage unit disc winding 3 at an upper portion (a
downstream side) of the baffle 6a. A part of this branch-
ing baffle 11a extends over toward into the outside ver-
tical duct 4A.

[0055] The branching baffle 11a has a thickness of 2
mm and a width of 40 mm. A space between an inner
wall of the outer insulating cylinder 2B and a projected
right end of the branching baffle 11a is 6 mm.

[0056] Further, areturn flow baffle 12a (another struc-
tural construction) is provided between a sixth number
stage unit disc winding 3 and a seventh number stage
unit disc winding 3 at the upper portion (the downstream
side). A part of this return flow baffle 12a extends over
toward into the outside vertical duct 4B.

[0057] The return flow baffle 12a has a thickness of
1.5 mm and a width of 40 mm. A space between an inner
wall of the inner insulating cylinder 2A and a projected
left end of the return flow baffle 12a is 8 mm.

[0058] Further, in the baffle region 8R2, a branching
baffle 11a is provided between the fourth number stage
unit disc winding 3 and the fifth number stage unit disc
winding 3 at the upper portion (the downstream side) of
the baffle 6b. A part of this branching baffle 11b extends
over toward into the inside vertical duct 4A.

[0059] A return flow baffle 12b is provided between
the sixth number stage unit disc winding 3 and the sev-
enth number stage unit disc winding 3 at the upper por-
tion (the downstream side) of the baffle 6b. A part of this
return flow baffle 12b extends over toward into the out-
side vertical duct 4B.

[0060] Each of the dimensions of the baffles 6b and
6¢ and the dimension of the branching baffle 11b and
further each of a space between the inner insulating cyl-
inder 2A and the branching baffle 11a and a space be-
tween the outer insulating cylinder 2B and the return
flow baffle 12b in the second stage baffle region 8R2 is
set similar to those of the first stage baffle region 8R1.
[0061] A manner for fixing the return flow baffle 12b
will be explained referring to Fig. 2. In Fig. 2, plural ver-
tical spacer 9a are adjacently arranged to the inner in-
sulating cylinder 2A with an equal interval at a circum-
ferential direction. Plural outside vertical spacer 9b are
adjacently arranged to the outer insulating cylinder 2B
with an equal interval at the circumferential direction.
[0062] Plural horizontal spacer 10 are mounted be-
tween the inside vertical spacer 9a and the outside ver-

10

15

20

25

30

35

40

45

50

55

tical spacer 9b. A space in a height direction of the hor-
izontal spacer 10 and the unit disc winding 3 is main-
tained at constant.

[0063] In Fig. 2, the return flow baffle 12b is mounted
to the outside vertical spacer 9b. Further, since the re-
turn flow baffle 12b is sandwiched between two horizon-
tal spacers 10, the return flow baffle 12b is surely fixed
according to the weight of the winding 1.

[0064] A manner for fixing the branching flow baffle
11a or 11b is similarly to that of the above stated return
flow baffle 12a or 12b.

[0065] With the above stated a transformer windings
structure construction, the insulating and cooling fluid
enters into the first stage baffle region 8R1 from the in-
flow and outflow port 7a and ascends in the outside ver-
tical duct 4B.

[0066] Atan installation portion of the branching baffle
11a, the insulating and cooling fluid branches to the
straight flow for flowing in the outside vertical duct 4B
leaving alone and to the bending flows for flowing the
horizontal ducts 5 which are formed between the baffle
6a and the branching baffle 11a.

[0067] The branching baffle 11a works to limit an
amount of the cooling fluid for flowing the outside vertical
duct 4B within the insulating and cooling fluid which is
flown from the inflow and outflow port 7a of the first stage
baffle region 8R1 and to the bending flow of the insulat-
ing and cooling fluid into the horizontal ducts 5.

[0068] The return flow baffle 12a works to limit an
amount of the cooling fluid for flowing the inside vertical
duct 4A within the insulating and cooling fluid which is
flown in the first stage baffle region 8R1 and to flow the
insulating and cooling fluid into the horizontal ducts 5.
[0069] The insulating and cooling fluid passing
through the horizontal ducts 5 ascends the inside verti-
cal duct 4A. At the installation portion of the return flow
baffle 12a, the insulating and cooling fluid branches to
the straight flow for flowing in the outside vertical duct
4B leaving alone and to the bending flow for flowing the
horizontal ducts 5.

[0070] In the horizontal ducts 5, the insulating and
cooling fluid flows toward the outside vertical duct 4B or
at the reversal direction oppositely to the flow of the in-
sulating and cooling fluid of the adjacent horizontal
ducts 5.

[0071] At the branching baffle 11a, the insulating and
cooling fluid flown the outside vertical duct 4B leaving
alone flows into the horizontal duct 5 and reaches to the
inflow and outflow port 7b of the second stage baffle re-
gion 8R2.

[0072] In this second stage baffle region 8R2, by the
provisions of the branching baffle 11b and the return flow
baffle 12b the insulating and cooling fluid repeats to
branch and to conflate similar to those of the first stage
baffle region 8R1 and reaches finally to the inflow and
outflow port 7c.

[0073] Fig. 3 is a graph showing the flow velocity at
the central portion of each of the horizontal ducts 5 of
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the second stage baffle region 8R2 of the above first
embodiment of the transformer windings structure ac-
cording to the present invention.

[0074] In a right side in Fig. 3, the flow velocity of the
above first embodiment of the transformer windings
structure according to the present invention is shown
with a solid line arrow mark and a flow velocity of the
prior art in which the transformer windings structure has
no branching baffle and no return flow baffle is shown
with a dotted line arrow mark.

[0075] As areference value of the flow velocity, in Fig.
3 in case of the flow flowing from a left side toward a
right side, the above reference value of the flow velocity
indicates plus. In a left side in Fig. 3, a left end number
is a stage number of the unit disc winding 3.

[0076] As clearly understood from Fig. 3, in the prior
art a transformer windings structure the flow velocity at
an upper portion and a down portion of a third number
stage unit disc winding is about 0.1 m/sec and substan-
tially stagnates. Since the heat removal from the unit
disc winding is insufficient in the prior art a transformer
windings structure, the local overheat occurs in the unit
disc winding.

[0077] Comparing with the prior art a transformer
windings structure, in the above stated first embodiment
of the transformer windings structure according to the
present invention, even it attentions to in any unit disc
winding, the mean flow velocity of an upper and a lower
horizontal ducts is more than 1 m/sec and this flow ve-
locity is substantially sufficient to perform the winding
cooling.

[0078] Further, in the horizontal duct where the large
amount cooling fluid flows more than a necessary
amount, however according to the above stated first em-
bodiment of the transformer windings structure the flow
velocity in the above stated horizontal duct 5 can be re-
duced some degree.

[0079] Asaresult, the flow velocity distributionin each
of the horizontal ducts 5 can be uniformed and the scat-
tering of the temperature rise of the unit disc winding
can be remarkably reduced.

[0080] The above facts obtained by the above stated
first embodiment of the transformer windings structure
will be expressed by the experimental data which were
obtained using a test apparatus.

[0081] The test apparatus was constituted of a vessel
for receiving the winding shown in Fig. 1, a cooler, a
blower, various kinds of measuring instruments, and
pipes. The insulating and cooling fluid (SFg gas) circu-
lated in the test apparatus.

[0082] In the winding, a heater and a thermocouple
were buried into a copper (Cu) wire having a width of 28
mm and a height of 14.5 mm and by winding an insulat-
ing film a dummy conductor including the winding were
prepared. One unit disc winding 3 was prepared by ar-
ranging plural obtained dummy conductors.

[0083] The unit disc winding 3 was formed by over-
lapping an unit disc winding having a total eleven stages
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per one baffle region comprised of a pair of the baffles
6a and 6b through the horizontal spacer 10 at the height
direction.

[0084] The cooling characteristic test was carried out
with respect to a case of the insertions of the branching
baffle and the return flow baffle and a case of no inser-
tions of the branching baffle and the return flow baffle.
[0085] A test manner was that the heater buried in the
dummy conductor was heat-generated by flowing a pre-
determined current and SFg gas being the cooling fluid
was circulated by the blower and then the temperature
of the dummy conductor was measured.

[0086] Fig. 4 is the temperature rise characteristic
graph showing one example of the test result. In the test,
the cooling fluid pressure was 0.6 MPa, the heat gener-
ation density of the winding was 316 kW/m3. The dimen-
sion of the winding was a flow passage length at the
horizontal direction of 147 mm, a horizontal duct height
of 4.5 mm, an inside vertical duct width of 22 mm, and
an outside vertical duct width of 25 mm.

[0087] A horizontal axis in Fig. 4 shows the mean tem-
perature rise of each of the dummy conductors starting
from the inlet gas temperature of the baffle region and
it illustrates the case of the second stage baffle region
8R2 in Fig. 1. A vertical axis shows a number of the unit
disc winding at the height direction starting from the baf-
fle 6b of the unit disc winding.

[0088] InFig. 4, aresult according to this first embod-
iment of the transformer windings structure of the
present invention is shown with O mark where the
branching baffle and the return flow baffle are provided
on the transformer windings structure.

[0089] Further, a result according to the prior art is
shown with A mark where the branching baffle and the
return flow baffle are not provided on the transformer
windings structure.

[0090] As clearly understood from Fig. 4, in compari-
son with the case of no provisions of the branching baffle
and the return flow baffle, in the case of the provisions
of the branching baffle and the return flow baffle as
shown in the first embodiment of the transformer wind-
ings structure, the maximum temperature rise of the unit
disc winding can be reduced with about 50 %.

[0091] Fig. 5 is a partially cross-sectional schematic
view showing a winging portion of a second embodiment
of a transformer windings structure according to the
present invention.

[0092] Similarly to the first embodiment in Fig. 1, the
transformer windings structure in the second embodi-
ment comprise a winding 1, an inner insulating cylinder
2A, an outer insulating cylinder 2B, an inside vertical
duct 4A, an outside vertical duct 4B, horizontal ducts 5,
a branching baffle 11a, a branching baffle 11b, a return
flow baffle 12a, and a return flow baffle 12b, etc..
[0093] In this second embodiment of the transformer
windings structure, a width of the inside vertical duct 4A
is 42 mm and a width of the outside vertical duct 4B is
45 mm. The different elements in this second embodi-
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ment compared with the first embodiment are the above
both vertical duct widths which have about two times
widths those of the first embodiment.

[0094] As to the second stage baffle region 8R2, in
case of no provisions of the branching baffle and the
return flow baffle on the transformer windings structure,
the insulating and cooling fluid flow substantially stag-
nates and the flow velocity at the upper and the lower
horizontal baffles surrounding the nearest unit disc
winding 3 becomes 0.1 m/sec.

[0095] Accordingly, in this second embodiment of the
transformer windings structure according to the present
invention, the branching baffle 11b is installed on be-
tween the third number stage unit winding 3 and the
fourth number stage unit disc winding 3 starting from the
baffle 6b.

[0096] Further, the insulating and cooling fluid flows
smoothly in the horizontal ducts 5 formed between the
branching baffle 11b and the baffle 6b. A space between
a projected left end of the branching baffle 11b and an
inner wall of the inner insulating cylinder 2A is 6 mm.
[0097] The return flow baffle 12b is installed on be-
tween the fifth number stage unit winding 3 and the sixth
number stage unit disc winding 3 starting from the baffle
6b. A space between a projected right end of the return
flow baffle 12 and an inner wall of the outer insulating
cylinder 2B is 8 mm.

[0098] In the outside horizontal duct 5 positioned at
the upper side of the fourth number stage unit winding
3 and the fifth number stage unit disc winding 3 starting
from the baffle 6b, the insulating and cooling fluid flows
from the outside vertical duct 4B toward the inside ver-
tical duct 4A.

[0099] However, in the other greater part of the hori-
zontal ducts 5, the insulating and cooling fluid flows from
the inside vertical duct 4A toward the outside vertical
duct 4B.

[0100] In this second embodiment of the transformer
windings structure according to the present invention,
even it attentions to which unit disc winding 3, the mean
flow velocity in the upper and down horizontal ducts 5
is more than 1 m/sec and this flow velocity is sufficient
to perform the winding cooling.

[0101] The effects of this second embodiment of the
transformer windings structure according to the present
invention will be explained according to a test data. A
test apparatus and a test method in this second embod-
iment are similarly to those of shown in the first embod-
iment in Fig. 1.

[0102] Fig. 6 is the temperature rise characteristic
graph showing another example of a test result. In the
test, cooling fluid pressure was 0.6 MPa, the heat gen-
eration density of the winding was 316 kW/m3. The di-
mension of the winding was a flow passage length at
the horizontal direction of 147 mm, a horizontal duct
height of 4.5 mm, an inside vertical duct width is 42 mm
and an outside vertical duct width of 45 mm.

[0103] A horizontal axis in Fig. 6 shows the mean tem-
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perature rise of each of the dummy conductors unit is
windings starting from the inlet gas temperature of the
baffle region. A vertical axis shows a number of the unit
disc winding at the height direction starting from the baf-
fle 6b.

[0104] In Fig. 6, a result of this second embodiment
the transformer windings structure according to the
present invention is shown with O mark where the
branching baffle and the return flow baffle are provided
on the transformer windings structure.

[0105] Further, a result according to the prior art is
shown with A mark where the branching baffle and the
return flow baffle are not provided on the transformer
windings structure.

[0106] As clearly understood from Fig. 6, in compari-
son with the case of no provisions of the branching baffle
and the return flow baffle, in the case of the provisions
of the branching baffle and the return flow baffle as
shown in the second embodiment, the maximum tem-
perature rise of the unit disc winding can be reduced
with about 65 %.

[0107] Fig. 7 is a partially cross-sectional view show-
ing a winding portion of a third embodiment of a trans-
former windings structure according to the present in-
vention.

[0108] Similarly to the first embodiment shown in Fig.
1, the transformer windings structure of the third embod-
iment comprise a winding 1, an insulating cylinder 2A,
an outer insulating cylinder 2B, an inside vertical duct
4A, an outside vertical duct 4B, horizontal ducts 5, a
branching baffle 11a, and a branching baffle 11b, etc..
[0109] However, in this third embodiment, in place of
the return flow baffle 12a, a flow control projection 13a
is provided on the inner insulating cylinder 2A. Further,
in place of the return flow baffle 12b, a flow control pro-
jection 13b is provided on the outer insulating cylinder
2B.

[0110] As to the first stage baffle region 8R1, the flow
control projection 13a is arranged to oppose against the
seventh stage unit disc winding 3 starting form the baffle
6a and to contact to the inner insulating cylinder 2A. As
to the second stage baffle region 8R2, the flow control
projection 13b is arranged to oppose against the sev-
enth stage unit disc winding 3 starting form the baffle 6b
and to contact to the outer insulating cylinder 2B.
[0111] Fig. 8 is a squint view showing a structure of
the flow control projection 13a of the third embodiment
shown in Fig. 7. A cross-sectional shape of the flow con-
trol projection 13a taken from along to the flow in the
inside vertical duct 4A has a triangular shape.

[0112] An angle between the base of the triangular
shape of the flow control projection 13a which contacts
to the inner insulating cylinder 2A and a lower side (an
inflow side) is 45° and also an angle between the base
of the triangular shape and an upper side (an outflow
side) is 45° . A height of the triangular shape is 12 mm.
[0113] The flow control projection 13a operates to
force the flow of a part of the insulating and cooling fluid,
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which flows the upper portion of the inside vertical duct
4A, from the baffle 6a to the horizontal duct 5 which is
disposed at the upper side of between the fifth number
stage unit disc winding 3 and the sixth number stage
unit disc winding 3.

[0114] As aresult, the part of the insulating and cool-
ing fluid is forced to flow from the inside vertical duct 4A
to the outside vertical duct 4B.

[0115] Accordingly, similar to the first embodiment
shown in Fig. 1, the flow velocity in the upper and the
lower horizontal ducts 5 of every unit disc winding 3 ac-
cording to this third embodiment can be obtained more
than 1 m/sec.

[0116] Further, according to this third embodiment of
the transformer windings structure, the maximum tem-
perature rise in the unit disc winding 3 is reduced about
50 % in comparison with no provisions of the branching
baffles 11a and 11b and the flow control projections 13a
and 13b.

[0117] In the transformer windings structure of each
of the above stated embodiments shown in Fig. 1, Fig.
5 and Fig. 7, the unit disc winding having the eleven
stages is included in one baffle region.

[0118] However, in case of the unit disc winding hav-
ing more many stages than the eleven stages, it can pro-
vide plural pairs of the branching baffle and the return
flow baffle or the flow control projection.

[0119] Accordingly, in the horizontal duct mounted on
a range of about 1/4-3/4 starting from the inlet of the
baffle region, plural flows of the insulating and cooling
fluid directed from the outside vertical duct to the inside
vertical duct can be generated, thereby the flow of the
insulating and cooling fluid can be uniformed.

[0120] As a result, according to the above stated em-
bodiment, the similar effects shown in the above stated
former three embodiments can be obtained.

[0121] Fig. 9 is a partially cross-sectional schematic
view showing a winding portion of a fourth embodiment
of the transformer windings structure according to the
present invention.

[0122] In Fig. 9, the transformer windings structure of
the fourth embodiment according to the present inven-
tion comprises a first branching baffle 11a1, afirst return
flow baffle 11b1, a second branching baffle 11a2, a sec-
ond return flow baffle 11b2.

[0123] Namely, the transformer winding structure
comprises two pairs of baffles, which a pair of the first
branching baffle 11a1 and the first return flow baffle 11b1
and a pair of the second branching baffle 11a2 and the
second return flow baffle 11b2.

[0124] In this transformer windings structure of the
fourth embodiment according to the present invention,
a baffle region 8R1 is formed between an upstream side
baffle 6a and a downstream side baffle 6b.

[0125] The two pairs comprised of the branching baf-
fle 11a1 and the return flow baffle 12a1 and the branch-
ing baffle 11a2 and the return flow baffle 12a2 are ar-
ranged in the baffle region 8R1 and further arranged be-
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tween the upstream side baffle 6a and the downstream
side baffle 6b.

[0126] Fig. 10 is a schematic view of is a schemati-
cally basic structure view of an SF¢ gas insulating trans-
former having a transformer windings structure accord-
ing to the present invention.

[0127] In Fig. 10, an SFg gas insulating transformer
comprises mainly a tank 101, an iron 102, tap windings
103, high pressure outside windings 104, middle pres-
sure windings 105, high pressure inside windings 106,
low pressure windings 107, a cooler 108 and a blower
109. The iron core 102 comprises a leg member and a
yoke member.

[0128] In the above stated SFg gas insulating trans-
former, a winding portion is constituted by the high pres-
sure outside windings 104, the middle pressure wind-
ings 105, the high pressure inside windings 106, and the
low pressure windings 107. The windings are wound at
a surrounding portion of the leg member of the iron 102.
[0129] With the above stated winding portion of the
above stated SFg gas insulating transformer, one of the
various transformer windings structure according to the
present invention can employ.

In the above stated embodiments, as the unit winding
the disc like winding is exemplified, however a helical
like winding can be employed.

[0130] According to the present invention, in a trans-
former windings structure, at an axial direction of an unit
disc like winding or an unit helical like winding which is
formed by an inner and an outer insulation cylinders
around an iron core leg as partitioning walls, plural baf-
fles provided on between the plural windings at an axial
direction of a whole windings, plural inflow and outflow
ports alternatively opened at the outside vertical duct at
a radial direction or at the inside vertical duct at a radial
direction and formed at opened spaces which are
formed on between tip ends of the plural baffles and the
inner wall portion of the outside vertical duct and the in-
ner wall portion of the inside vertical duct, and plural baf-
fle regions formed on between two adjacent baffles, the
insulating and cooling fluid flows in zigzags into the plu-
ral baffle regions toward an axial direction.

[0131] The transformer windings structure further
comprises a constructive structure (a branching baffle)
for flowing the insulating and cooling fluid into the hori-
zontal duct and the outside vertical duct or the inside
vertical duct, at least one part of the constructive struc-
ture is extended over toward into the inner wall portion
of the outside vertical duct or the inner wall portion of
the inside vertical duct.

[0132] The transformer windings structure further
comprises further at a position nearer to an outlet side
of the baffle region than an installation position of the
constructive structure, another constructive structure (a
return flow baffle, a flow control projection) for flowing
the insulating and cooling fluid into the horizontal duct
and the outside vertical duct or the inside vertical duct,
at least one part of the another constructive structure is
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extended over into the inner wall portion of the inside
vertical duct or the inner wall portion of the outside ver-
tical duct.

[0133] Accordingly, with the transformer windings
structure construction according to the present inven-
tion stated in above, at the vicinity of the constructive
structure (the branching baffle) a part of the insulating
and cooling flowing fluid along to the vertical duct is
forced to flow into the horizontal duct where the flow
stagnates.

[0134] Accordingly, the flow rate for necessary to per-
form the cooling effect the horizontal ducts which are
positioned near to the inlet from the constructive struc-
ture (the branching baffle) can be secured.

[0135] Further, by the provision of the constructive
structure (the branching baffle) the part of the flow of the
insulating and cooling fluid is checked and at the down-
stream side of the constructive structure (the branching
baffle) the flow rate flowing more than necessary
amount for perform the cooling effect can be lessened.
[0136] Accordingly, the flow rate distribution of the in-
sulating and cooling fluid of each of the horizontal ducts
are positioned at the downstream side from the con-
structive structure (the branching baffle) is wholly uni-
formed.

[0137] Further, the another constructive structure (the
return flow baffle or the flow control projection) works to
compulsively flow the insulating and cooling fluid flowing
from the outside vertical duct to the inside vertical duct.
[0138] Accordingly, the stagnation of the flow in two
or three horizontal ducts which are positioned at a back
portion (the downstream side) of the constructive struc-
ture (the branching baffle) can be avoided, such a stag-
nation of the flow causes in case of a single use or an
independent use of the constructive structure (the
branching baffle).

[0139] In all horizontal ducts the flow rate of the insu-
lating and cooling fluid can be comparatively uniformed,
in comparison with no provisions of the constructive
structure (the branching baffle) and the another con-
structive structure (the return flow baffle or the flow con-
trol projection), the temperature rise of each of the unit
disc windings can be uniformed.

[0140] Accordingly, the flow rate of the insulating and
cooling fluid flown in the horizontal duct can be uni-
formed, and the local overheat in the horizontal duct can
be prevented and further the temperature rise distribu-
tion can be uniformed.

Therefore, a whole windings structure can be formed
with a compact size, and temperature rise in the wind-
ings can be reduced.

Claims
1. A transformer winding structure comprising

a plurality of axially laminated winding units (3)
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disposed between an inner and an outer insu-
lation cylinder (2A, 2B),

axially extending inner spacers (9a) forming an
inner axial duct (4A) between said windings and
said inner cylinder (2A),

axially extending outer spacers (9b) forming an
outer axial duct (4B) between said windings
and said outer cylinder (2B),

radially extending spacers (10) forming a plu-
rality of radial ducts (5) between said inner and
outer cylinders (2A, 2B),

a plurality of axially acting baffles (6a, 6b, 6¢)
provided between said winding units (3) and
having end portions spaced alternatively from
said inner and outer cylinders (2A, 2B) for caus-
ing an insulating and cooling fluid to flow in zig-
zag fashion through said winding structure in a
generally axial direction, and

structural means (11a, 11b; 11a1, 11a2; 12a,
12b; 12a1, 12a2; 13a, 13b) disposed between
adjacent winding units (3) and extending at
least partly into said inner or outer axial ducts
(4A, 4B) for diverting said insulating and cool-
ing fluid from said axial ducts into and through
said radial ducts (5),

characterised in that a baffle region (8R1,
8R2) is defined between every two adjacent baffles
(6a, 6b; 6b, 6¢€), each baffle region including a first
structural means (11a, 11b; 11a1, 11a2) spaced
from one said two baffles by 1/4 to 3/4 of the axial
length of the baffle region, and a second structural
means (12a, 12b; 12a1, 12a2; 13a, 13b) disposed
closer to the other baffle.

A transformer winding structure comprising

a plurality of axially laminated winding units (3)
disposed between an inner and an outer insu-
lation cylinder (2A, 2B),

axially extending inner spacers (9a) forming an
inner axial duct (4A) between said windings and
said inner cylinder (2A),

axially extending outer spacers (9b) forming an
outer axial duct (4B) between said windings
and said outer cylinder (28),

radially extending spacers (10) forming a plu-
rality of radial ducts (5) between said inner and
outer cylinders (2A, 2B),

a plurality of axially acting baffles (6a, 6b, 6c)
provided between said winding units (3) and
having end portions spaced alternatively from
said inner and outer cylinders (2A, 2B) for caus-
ing an insulating and cooling fluid to flow in zig-
zag fashion through said winding structure in a
generally axial direction, and

structural means (11a, 11b; 11a1, 11a2; 12a,
12b; 12a1, 12a2; 13a, 13b) disposed between
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adjacent winding units (3) and extending at
least partly into said inner or outer axial ducts
(4A, 4B) for diverting said insulating and cool-
ing fluid from said axial ducts into and through
said radial ducts (5),

characterised in that said structural means
(11a, 11b; 11a1, 11a2; 12a, 12b; 12a1, 12a2; 13a,
13b) are spaced from both adjacent winding units

).

3. The structure of claim 1 or 2, wherein each said
structural means (11a, 11b; 11a1, 11a2; 12a, 12b;
12a1, 12a2) is formed by a plate-like member.

4. The structure of claim 3, wherein said plate-like
member is fixed by sandwiching by a radially ex-
tending spacer (10).

5. The structure of any preceding claim, wherein said
insulating and cooling fluid is SFg.

6. An insulating transformer comprising a high pres-
sure winding section (104, 106), a middle pressure
winding section (105) and a low pressure winding
section (107), wherein at least one of said winding
sections has the structure defined in any preceding
claim.

Patentanspriiche
1. Transformator-Wicklungsanordnung mit

mehreren zwischen einem inneren und einem
auleren lIsolationszylinder (2A, 2B) angeord-
neten, in Axialrichtung geschichteten Wick-
lungseinheiten (3),

in Axialrichtung verlaufenden inneren Ab-
standselementen (9a), die einen inneren axia-
len Kanal (4A) zwischen den Wicklungen und
dem inneren Zylinder (2A) bilden,

in Axialrichtung verlaufenden auferen Ab-
standselementen (9b), die einen dulReren axia-
len Kanal (4B) zwischen den Wicklungen und
dem &ulReren Zylinder (2B) bilden,

radial verlaufenden Abstandselementen (10),
die mehrere radiale Kanale (5) zwischen dem
inneren und dem auleren Zylinder (2A, 2B) bil-
den,

mehreren in Axialrichtung wirkenden Ablenk-
elementen (6a, 6b, 6¢), die zwischen den Wick-
lungseinheiten (3) vorgesehen und deren End-
abschnitte abwechselnd vom inneren und vom
auleren Zylinder (2A, 2B) in Abstand angeord-
net sind, um eine generell axiale zickzackartige
Strébmung eines Isolier- und Kihl-Strémungs-
mittels durch die Wicklungsanordnung zu be-
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wirken, und

zwischen benachbarten Wicklungseinheiten
(3) angeordneten Bauelementen (11a, 11b;
11a1, 1Ma2; 12a, 12b; 12a1, 12a2; 13a, 13b),
die sich mindestens teilweise in die inneren und
aulleren axialen Kanale (4A, 4B) erstrecken,
um das Isolier- und Kihl-Strémungsmittel aus
den axialen Kanalen in und durch die radialen
Kanale (5) umzulenken,

dadurch gekennzeichnet, da} zwischen je
zwei benachbarten Ablenkelementen (6a, 6b; 6b,
6c) ein Ablenkbereich (8R1, 8R2) definiertist, deren
jeder erste Bauelemente (11a, 11b; 11a1, 11a2) auf-
weist, die von einem der beiden Ablenkelemente ei-
nen Abstand von 1/4 bis 3/4 der axialen Lange des
Ablenkbereichs haben, sowie zweite Bauelemente
(12a, 12b; 12a1, 12a2; 13a, 13b), die sich naher an
dem anderen Ablenkelement befinden.

2. Transformator-Wicklungsanordnung mit

mehreren zwischen einem inneren und einem
aulleren Isolationszylinder (2A, 2B) angeord-
neten, in Axialrichtung geschichteten Wick-
lungseinheiten (3),

in Axialrichtung verlaufenden inneren Ab-
standselementen (9a), die einen inneren axia-
len Kanal (4A) zwischen den Wicklungen und
dem inneren Zylinder (2A) bilden,

in Axialrichtung verlaufenden &uferen Ab-
standselementen (9b), die einen dulReren axia-
len Kanal (4B) zwischen den Wicklungen und
dem auReren Zylinder (2B) bilden,

radial verlaufenden Abstandselementen (10),
die mehrere radiale Kanale (5) zwischen dem
inneren und dem auferen Zylinder (2A, 2B) bil-
den,

mehreren in Axialrichtung wirkenden Ablenk-
elementen (6a, 6b, 6¢), die zwischen den Wick-
lungseinheiten (3) vorgesehen und deren End-
abschnitte abwechselnd vom inneren und vom
aulleren Zylinder (2A, 2B) in Abstand angeord-
net sind, um eine generell axiale zickzackartige
Strdmung eines Isolier- und Kihl-Strémungs-
mittels durch die Wicklungsanordnung zu be-
wirken, und

zwischen benachbarten Wicklungseinheiten
(3) angeordneten Bauelementen (11a, 11b;
11a1, 11a2; 12a, 12b; 12a1, 12a2; 13a, 13b),
die sich mindestens teilweise in die inneren und
aulleren axialen Kanale (4A, 4B) erstrecken,
um das Isolier- und Kihl-Strémungsmittel aus
den axialen Kanalen in und durch die radialen
Kanale (5) umzulenken,

dadurch gekennzeichnet, dal die Bauele-
mente (11a, 11b; 11a1, 11a2; 12a, 12b; 12a1, 12a2;
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13a, 13b) in Abstand von beiden benachbarten
Wicklungseinheiten (3) angeordnet sind.

3. Anordnung nach Anspruch 1 oder 2, wobei jedes
der Bauelemente (11a, 11b; 11a1, 11a2; 12a, 12b;
12a1, 12a2) von einem plattenartigen Bauteil gebil-
det ist.

4. Anordnung nach Anspruch 3, wobei das plattenar-
tige Bauteil von einem radial verlaufenden Ab-
standselement (10) sandwich-artig fixiert ist.

5. Anordnung nach einem der vorhergehenden An-
spriche, wobei das Isolier- und Kihl-Strdomungs-
mittel SF ist.

6. Isolationstransformator mit einem Hochdruck-
Wicklungsabschnitt (104, 106), einem Mitteldruck-
Wicklungsabschnitt (105) und einem Niederdruck-
Wicklungsabschnitt (107), wobei mindestens einer
der Wicklungsabschnitte die in einem der vorherge-
henden Anspriiche definierte Anordnung aufweist.

Revendications

1. Structure d'enroulement pour transformateur com-
portant

une pluralité d'unités d'enroulement (3) super-
posées axialement, disposées entre un cylin-
dre isolant intérieur et un cylindre isolant exté-
rieur (2A, 2B),

des écarteurs intérieurs (9a) s'étendant axiale-
ment, formant un conduit axial intérieur (4A) en-
tre lesdits enroulements et ledit cylindre inté-
rieur (2A),

des écarteurs extérieurs (9b) s'étendant axia-
lement, formant un conduit axial extérieur (4B)
entre lesdits enroulements et ledit cylindre ex-
térieur (2B),

des écarteurs (10) s'étendant radialement, for-
mant une pluralité de conduits radiaux (5) entre
lesdits cylindres intérieur et extérieur (2A, 2B),
une pluralité de déflecteurs (6a, 6b, 6¢), agis-
sant axialement, agencés entre lesdites unités
d'enroulement (3) et ayant des parties d'extré-
mité espacées alternativement a partir desdits
cylindres intérieur et extérieur (2A, 2B) pour
amener un fluide d'isolation et de refroidisse-
ment a s'écouler en zigzag a travers ladite
structure d'enroulement suivant une direction
généralement axiale, et

des moyens structurels (11a, 11b ; 11a1, 11a2 ;
12a, 12b; 12a1, 12a2 ; 13a, 13b) disposés en-
tre unités d'enroulement (3) adjacentes et
s'étendant au moins partiellement dans lesdits
conduits axiaux intérieur ou extérieur (4A, 4B)
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pour dévier ledit fluide d'isolation et de refroi-
dissement provenant desdits conduits axiaux
dans et a travers lesdits conduits radiaux (5),

caractérisée en ce qu'une région de déflec-
teurs (8R1, 8R2) est définie entre chaque paire de
déflecteurs adjacents (6a, 6b ; 6b, 6¢), chaque ré-
gion de déflecteurs incluant des premiers moyens
structurels (11a, 11b ; 11a1, 11a2) espacés de I'un
desdits deux déflecteurs d'une distance égale a 1/4
a 3/4 de la longueur axiale de la région de déflec-
teurs, et des seconds moyens structurels (12a,
12b; 12a1, 12a2 ; 13a, 13b) disposés a proximité
plus étroite de I'autre déflecteur.

Structure d'enroulement pour transformateur com-
portant

une pluralité d'unités d'enroulement (3) super-
posées axialement, disposées entre un cylin-
dre isolant intérieur et un cylindre isolant exté-
rieur (2A, 2B),

des écarteurs intérieurs (9a) s'étendant axiale-
ment, formant un conduit axial intérieur (4A) en-
tre lesdits enroulements et ledit cylindre inté-
rieur (2A),

des écarteurs extérieurs (9b) s'étendant axia-
lement, formant un conduit axial extérieur (4B)
entre lesdits enroulements et ledit cylindre ex-
térieur (2B),

des écarteurs (10) s'étendant radialement, for-
mant une pluralité de conduits radiaux (5) entre
lesdits cylindres intérieur et extérieur (2A, 2B),
une pluralité de déflecteurs (6a, 6b, 6¢) agis-
sant axialement, agencés entre lesdites unités
d'enroulement (3) et ayant des parties d'extré-
mité espacées alternativement a partir desdits
cylindres intérieur et extérieur (2A, 2B) pour
amener un fluide d'isolation et de refroidisse-
ment a s'écouler en zigzag a travers ladite
structure d'enroulement suivant une direction
généralement axiale, et

des moyens structurels (11a, 11b ; 11a1, 11a2 ;
12a, 12b ; 12a1, 12a2 ; 13a, 13b) disposés en-
tre unités d'enroulement (3) adjacentes et
s'étendant au moins partiellement dans lesdits
conduits axiaux intérieur et extérieur (4A, 4B)
pour dévier ledit fluide d'isolation et de refroi-
dissement a partir desdits conduits axiaux dans
et a travers lesdits conduits radiaux (5),

caractérisée en ce que lesdits moyens struc-
turels (11a, 11b; 11a1, 11a2; 12a, 12b; 12af,
12a2; 13a, 13b) sont espacés des deux unités
d'enroulement (3) adjacentes.

Structure selon larevendication 1 ou 2, dans laquel-
le chacun desdits moyens structurels (11a, 11b;
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11a1, 1Ma2; 12a, 12b; 12a1, 12a2) est formé par
un élément analogue a une plaque.

Structure selon la revendication 3, dans laquelle le-
dit élément analogue a une plaque est fixé en étant
enserré par un écarteur (10) s'étendant radiale-
ment.

Structure selon l'une quelconque des revendica-
tions précédentes, dans laquelle ledit fluide d'isola-
tion et de refroidissement est du SFg.

Transformateur a isolation comportant une section
d'enroulement haute-pression (104, 106), une sec-
tion d'enroulement moyenne-pression (105), une
section d'enroulement basse-pression (107), dans
lequel au moins l'une desdites sections d'enroule-
ment posséde la structure définie dans I'une quel-
conque des revendications précédentes.
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