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(54) ON-LOAD TAP CHANGER

(57) An on-load tap changer according to an embod-
iment comprises a changeover switch and a container.
The changeover switch performs a winding tap changing
operation. The container contains the changeover
switch. The container has a bottom portion to which the
changeover switch is secured.
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Description

[Technical Field]

[0001] Embodiments of the present invention relate to
an on-load tap changer.

[Background Art]

[0002] An on-load tap changer is a device that changes
over a tap during an operation (during load) of a trans-
former. Generally, the on-load tap changer includes a
tap selector and a changeover switch. The tap selector
selects a tap to operate in a transformer tap winding. The
changeover switch changes over a circuit to the selected
tap. The changeover switch is contained in an insulating
container together with an insulating oil or gas. The
changeover switch is mainly driven by a releasing force
of a spring. A large force acts on the changeover switch
to instantly change over the circuit. Therefore, it is re-
quired to firmly install the changeover switch.

[Citation List]

[Patent Literature]

[0003]

[Patent Literature 1]
Japanese Patent No. 5707071
[Patent Literature 2]
Japanese Patent No. 6067220

[Summary of Invention]

[Technical Problem]

[0004] An object of the present invention is to provide
an on-load tap changer in which a changeover switch
can be firmly installed.

[Solution to Problem]

[0005] An on-load tap changer according to an embod-
iment includes a changeover switch and a container. The
changeover switch performs a tap changeover operation
in a winding. The container contains the changeover
switch. The container has a bottom portion to which the
changeover switch is fastened.

[Brief Description of Drawings]

[0006]

Fig. 1 is a schematic view of a transformer according
to a first embodiment.
Fig. 2 is a perspective view showing a part of an on-
load tap changer according to the first embodiment.

Fig. 3 is a sectional view showing a part of an on-
load tap changer according to the first embodiment.
Fig. 4 is a perspective view schematically showing
the inside of an oil tank main body of the first em-
bodiment.
Fig. 5 is a sectional view along a line V-V of Fig. 4.
Fig. 6 is a perspective view showing a changeover
switch according to the first embodiment.
Fig. 7 is a view illustrating installation work of the
changeover switch according to the first embodi-
ment.
Fig. 8 is a view showing a state in which a receiving
seat and a support column are joined in the installa-
tion work of the changeover switch according to the
first embodiment.
Fig. 9 is a view showing a state in which a receiving
seat and a support column are joined in the installa-
tion work of the changeover switch according to the
first embodiment.
Fig. 10 is a view showing a state in which a receiving
seat and a support column are joined in the installa-
tion work of the changeover switch according to the
first embodiment.
Fig. 11 is a sectional view showing a joint portion
between a receiving seat and a support column ac-
cording to a second embodiment.
Fig. 12 is a view showing a state in which the receiv-
ing seat and the support column are joined in instal-
lation work of a changeover switch according to the
second embodiment.
Fig. 13 is a sectional view showing a part of an on-
load tap changer according to a third embodiment.

[Description of Embodiments]

[0007] Hereinafter, an on-load tap changer of each of
embodiments will be described with reference to the
drawings.

(First embodiment)

[0008] Fig. 1 is a schematic view of a transformer ac-
cording to a first embodiment.
[0009] As shown in Fig. 1, a transformer 1 includes a
transformer main body (not shown), a tank 2 that contains
the transformer main body together with an insulating oil,
and an on-load tap changer 3 fixed to the tank 2. The
transformer main body has an iron core and a winding
mounted on the iron core. The tank 2 includes a top plate
5 extending in a horizontal direction. An opening portion
5a into which the on-load tap changer 3 is inserted from
above is formed in the top plate 5. The on-load tap chang-
er 3 closes the opening portion 5a of the top plate 5 in a
state where a part of the on-load tap changer 3 is dis-
posed in the tank 2. An electric operation mechanism
(not shown) is disposed outside the tank 2 as a drive
source that applies power to the on-load tap changer 3.
The electric operation mechanism includes a motor. The
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electric operation mechanism rotates a relay shaft (not
shown) connected to the on-load tap changer 3 and trans-
mits power to the on-load tap changer 3.
[0010] Fig. 2 is a perspective view showing a part of
an on-load tap changer according to the first embodi-
ment.
[0011] As shown in Figs. 1 and 2, the on-load tap
changer 3 includes a tap selector 10, a changeover
switch 11, and an oil tank 12. The tap selector 10 selects
a tap in the winding of the transformer main body. The
tap selector 10 is disposed in the tank 2. The changeover
switch 11 instantly changes over a circuit to the selected
tap as a tap changeover operation. The changeover
switch 11 is disposed on the top plate 5 side with respect
to the tap selector 10. The oil tank 12 contains the
changeover switch 11 together with the insulating oil in
the tank 2. The oil tank 12 blocks communication between
the inside of the tank 2 and the inside of the oil tank 12.
The oil tank 12 completely isolates the changeover switch
11 from the transformer main body. The oil tank 12 sup-
ports the tap selector 10 from above.
[0012] Fig. 3 is a sectional view showing a part of an
on-load tap changer according to the first embodiment.
[0013] As shown in Figs. 1 and 3, the oil tank 12 in-
cludes an oil tank main body 20 (a container), an oil tank
lid 25, and a flange 27.
[0014] The oil tank main body 20 includes a bottom
wall portion 21 (a bottom portion) located at a lower end
portion and a peripheral wall portion 22 extending upward
from an outer peripheral portion of the bottom wall portion
21. The bottom wall portion 21 is disposed in the tank 2.
The bottom wall portion 21 is disposed between the tap
selector 10 and the changeover switch 11. The bottom
wall portion 21 is formed in a circular shape when viewed
from above. A transmission shaft 16 (a transmission por-
tion) penetrates the bottom wall portion 21. The trans-
mission shaft 16 extends in a vertical direction. The trans-
mission shaft 16 is rotatably supported by the bottom wall
portion 21. The transmission shaft 16 transmits power
for operating the changeover switch 11 from the outside
of the oil tank 12 to the inside of the oil tank 12 (details
will be described later). The peripheral wall portion 22 is
formed in a cylindrical shape as a whole. The peripheral
wall portion 22 surrounds the changeover switch 11 from
the outside in the horizontal direction. An oil tank opening
portion 23 through which the changeover switch 11 can
pass in the vertical direction is formed at an upper end
portion of the oil tank main body 20. The oil tank opening
portion 23 is open upward.
[0015] Fig. 4 is a perspective view schematically show-
ing the inside of an oil tank main body of the first embod-
iment.
[0016] As shown in Fig. 4, a receiving seat 40 is dis-
posed on the bottom wall portion 21 of the oil tank main
body 20. The receiving seat 40 supports the changeover
switch 11 from below. The receiving seat 40 protrudes
upward from an upper surface of the bottom wall portion
21. The receiving seat 40 may be integrally formed with

the bottom wall portion 21, or may be formed as a sep-
arate member from the bottom wall portion 21 and joined
to the bottom wall portion 21. In a case where the receiv-
ing seat 40 is joined to the bottom wall portion 21, a joining
method between the bottom wall portion 21 and the re-
ceiving seat 40 may be metallurgical joining such as weld-
ing in which a joint portion has continuity, or may be me-
chanical joining such as fastening in which the joint por-
tion has no continuity. Three or more receiving seats 40
(three in the present embodiment) are disposed to sur-
round a central axis P of the peripheral wall portion 22
when viewed from above. The receiving seats 40 are
disposed at equal angular intervals in a circumferential
direction around the central axis P. A recess 41 that is
recessed downward is formed in an upper surface of the
receiving seat 40.
[0017] Fig. 5 is a sectional view along a line V-V of Fig.
4.
[0018] As shown in Fig. 5, the recess 41 includes a
side surface 42 and a bottom surface 45. The side surface
42 extends downward from an upper end opening edge
of the recess 41. The side surface 42 is formed in a cir-
cular shape in a cross section. The side surface 42 in-
cludes a tapered surface 43 facing the oil tank opening
portion 23 side (upward) and a straight surface 44 ex-
tending uniformly in the vertical direction. The tapered
surface 43 gradually reduces in diameter from the upper
end opening edge of the recess 41 toward a downward
side. The straight surface 44 extends downward from a
lower end edge of the tapered surface 43 with a constant
inner diameter. The bottom surface 45 extends inward
in a radial direction (the horizontal direction) from a lower
end edge of the straight surface 44. A female screw 46
extending downward is formed in the bottom surface 45.
The female screw 46 is formed coaxially with the straight
surface 44.
[0019] As shown in Fig. 3, a pipe 35 is disposed in the
oil tank main body 20. The pipe 35 is fixedly disposed
with respect to the oil tank main body 20. The pipe 35
extends in the vertical direction in the oil tank main body
20. A lower end portion of the pipe 35 is open near the
bottom wall portion 21. The pipe 35 is used for sucking
up the insulating oil in the oil tank main body 20.
[0020] As shown in Figs. 1 and 3, the oil tank lid 25
closes the oil tank opening portion 23. The oil tank lid 25
is disposed at an interval with respect to the changeover
switch 11. The oil tank lid 25 is formed in a circular shape
concentric with the oil tank main body 20 when viewed
from above. The oil tank lid 25 is fastened to the upper
end portion of the oil tank main body 20 from above. An
outer peripheral portion of the oil tank lid 25 is in close
contact with the upper end portion of the peripheral wall
portion 22 of the oil tank main body 20 over the entire
circumference.
[0021] The flange 27 projects from an upper portion of
the oil tank main body 20 and extends from the vicinity
of the oil tank main body 20 over the entire circumference
thereof. The flange 27 extends in the horizontal direction.
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The flange 27 is joined to the top plate 5 of the tank 2.
The flange 27 is fastened to the top plate 5 from above.
The flange 27 overlaps the entire inner peripheral edge
of the opening portion 5a of the top plate 5 when viewed
from above. The flange 27 is in close contact with the
periphery of the opening portion 5a over the entire cir-
cumference in a state where the oil tank main body 20
is inserted into the opening portion 5a of the top plate 5
from above. The flange 27 closes a portion between the
opening portion 5a of the top plate 5 and the oil tank main
body 20. An outer peripheral edge of the flange 27 is
formed to surround the entire tap selector 10 when
viewed from above.
[0022] The oil tank 12 is mainly formed by combining
an oil tank main portion 31, an oil tank head portion 32,
and a head portion lid 33 as parts. The oil tank main
portion 31 includes a portion extending from an interme-
diate portion to a lower end portion of the oil tank main
body 20 in the vertical direction. The entire oil tank main
portion 31 is disposed in the tank 2. The oil tank main
portion 31 is formed in a cylindrical shape that is open
upward. The oil tank head portion 32 includes an upper
portion of the oil tank main body 20 and the flange 27.
The oil tank head portion 32 is formed in a cylindrical
shape as a whole. A lower end portion of the oil tank head
portion 32 is closely inserted inside an upper end portion
of the oil tank main portion 31. The flange 27 is disposed
at an intermediate portion of the oil tank head portion 32
in the vertical direction. The head portion lid 33 is the oil
tank lid 25. The head portion lid 33 closes an opening at
the upper end portion of the oil tank head portion 32 from
above.
[0023] Fig. 6 is a perspective view showing a change-
over switch according to the first embodiment.
[0024] As shown in Fig. 6, the changeover switch 11
is fastened to the oil tank main body 20 with bolts 70
(male screws) disposed in the oil tank main body 20. The
changeover switch 11 has an upper plate 50, a lower
plate 51, a support column 52 (a guide), an energy saving
mechanism 53, a changeover unit 54, and a current lim-
iting resistor 55. The upper plate 50 and the lower plate
51 are formed in a disk shape concentric with a central
axis O of the peripheral wall portion 22 of the oil tank
main body 20 and are disposed to be in line in the vertical
direction and parallel to each other. A cutout portion 56
is provided in an outer peripheral edge of each of the
upper plate 50 and the lower plate 51. The cutout portions
56 are formed to overlap each other when viewed from
above. The pipe 35 (see Fig. 3) is disposed in each cutout
portion 56.
[0025] The support column 52 connects the upper
plate 50 and the lower plate 51. The support column 52
as a leg of the changeover switch 11 is supported by the
receiving seat 40. The support column 52 extends in the
vertical direction. The support column 52 includes an up-
per end portion 60 (a first end portion) that faces the oil
tank opening portion 23 side and a lower end portion 61
(a second end portion) that faces the receiving seat 40

side. The upper end portion 60 is formed at a position
visible from above through the oil tank opening portion
23. The lower end portion 61 is inserted into the recess
41 of the receiving seat 40. The lower end portion 61 is
formed to have a smaller diameter than the straight sur-
face 44 (see Fig. 5) of the recess 41.
[0026] A hollow portion 62 extending over from the up-
per end portion 60 to the lower end portion 61 is formed
in the support column 52. In the present embodiment,
the support column 52 is formed in a cylindrical shape.
The hollow portion 62 is open to the oil tank opening
portion 23 side at the upper end portion 60. The hollow
portion 62 is open to the receiving seat 40 side at the
lower end portion 61.
[0027] A bolt 70 is inserted through the hollow portion
62. The support column 52 guides the bolt 70 inserted
into the hollow portion 62 from above to the receiving
seat 40. A tip end of the bolt 70 protrudes downward from
a lower end opening of the support column 52 and is
coupled to the female screw 46 (see Fig. 5) of the receiv-
ing seat 40. The head of the bolt 70 tightens the upper
end portion 60 of the support column 52 downward. As
a result, the changeover switch 11 is fastened to the bot-
tom wall portion 21 of the oil tank main body 20.
[0028] The energy saving mechanism 53 is disposed
between the lower plate 51 and the bottom wall portion
21 of the oil tank main body 20. The energy saving mech-
anism 53 is connected to the transmission shaft 16 (see
Fig. 3). The energy saving mechanism 53 includes an
energy saving spring 58. The energy saving mechanism
53 expands or compresses the energy saving spring 58
on the basis of rotation of the transmission shaft 16 along
with a tap selection operation of the tap selector 10. The
energy saving mechanism 53 releases the energy saving
spring 58 in an energy saved state after the tap selection
operation of the tap selector 10 is completed. The energy
saving mechanism 53 instantly drives the changeover
unit 54 with a restoring force (a releasing force) of the
energy saving spring 58 at the time of releasing.
[0029] The changeover unit 54 is disposed between
the upper plate 50 and the lower plate 51 and is supported
by both. The changeover unit 54 includes a valve 59
which is a vacuum circuit breaker. The changeover unit
54 controls the opening and closing of the valve 59 by
the releasing force of the energy saving spring 58.
[0030] The current limiting resistor 55 is disposed on
a side opposite to the changeover unit 54 with the upper
plate 50 interposed therebetween. The current limiting
resistor 55 is fixed to the upper plate 50. The current
limiting resistor 55 is temporarily energized prior to
changing over the circuit.
[0031] As shown in Figs. 1 and 3, the on-load tap
changer 3 includes a gear mechanism 13, a drive shaft
14, and a support portion 15.
[0032] The gear mechanism 13 is disposed in the
flange 27. The gear mechanism 13 is disposed between
the oil tank main body 20 and the inner peripheral edge
of the opening portion 5a of the tank 2 when viewed from
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above. The relay shaft that is rotated with the power of
the electric operation mechanism is connected to the
gear mechanism 13 from the outside of the tank 2. The
gear mechanism 13 introduces the power of the electric
operation mechanism from the outside of the tank 2 into
the tank 2. The gear mechanism 13 includes a worm
connected to the relay shaft, a worm wheel that meshes
with the worm, and a shaft 13a that rotates integrally with
the worm wheel. The gear mechanism 13 decelerates
the rotation of the relay shaft by the worm and the worm
wheel and transmits the rotation to the shaft 13a. The
shaft 13a extends in the vertical direction. A lower end
portion of the shaft 13a is located in the tank 2 and is
connected to the drive shaft 14.
[0033] The drive shaft 14 is disposed in the tank 2. The
drive shaft 14 transmits the power of the electric operation
mechanism from the gear mechanism 13 to the tap se-
lector 10 and the changeover switch 11. The drive shaft
14 is disposed outside the oil tank 12. The drive shaft 14
includes a shaft upper portion 80 connected to the lower
end portion of the shaft 13a of the gear mechanism 13,
a shaft lower portion 81 connected to the tap selector 10,
and an intermediate portion 82 disposed between the
shaft upper portion 80 and the shaft lower portion 81.
[0034] As shown in Fig. 3, the shaft upper portion 80
extends in the vertical direction and is disposed coaxially
with the shaft 13a of the gear mechanism 13. The shaft
upper portion 80 rotates integrally with the shaft 13a. The
shaft lower portion 81 extends in the vertical direction. A
gear 17 that transmits the rotation to the changeover
switch 11 is fixed to the shaft lower portion 81. The gear
17 meshes with a gear fixed to the transmission shaft 16.
As a result, the rotation of the shaft lower portion 81 is
transmitted from the outside of the oil tank 12 into the oil
tank 12 through the transmission shaft 16. The shaft low-
er portion 81 is disposed closer to the oil tank main body
20 than the shaft upper portion 80. The intermediate por-
tion 82 is connected to the shaft upper portion 80 and
the shaft lower portion 81. The intermediate portion 82
is connected to the lower end portion of the shaft upper
portion 80 via a first universal joint 83 and is connected
to the upper end portion of the shaft lower portion 81 via
a second universal joint 84. As a result, the shaft lower
portion 81 rotates integrally with the shaft upper portion
80. The intermediate portion 82 extends in a direction
inclined with respect to the vertical direction. Specifically,
the intermediate portion 82 gradually approaches the oil
tank main body 20 from the first universal joint 83 toward
the second universal joint 84.
[0035] The support portion 15 is disposed in the tank
2. The support portion 15 rotatably supports the drive
shaft 14. The support portion 15 includes an upper sup-
port portion 90 that supports the shaft upper portion 80
of the drive shaft 14 and a lower support portion 91 that
supports the shaft lower portion 81 of the drive shaft 14.
The upper support portion 90 is fixed to the oil tank main
body 20. Specifically, the upper support portion 90 is fixed
to the lower end portion of the oil tank head portion 32.

The upper support portion 90 holds a rolling bearing
mounted on the shaft upper portion 80 of the drive shaft
14. The upper support portion 90 rotatably supports the
shaft upper portion 80 of the drive shaft 14. The lower
support portion 91 is fixed to the oil tank main body 20
and the tap selector 10 (see also Fig. 1). Specifically, the
lower support portion 91 is fixed to a lower portion of the
oil tank main portion 31 and an upper portion of the tap
selector 10. The lower support portion 91 holds a rolling
bearing mounted on the shaft lower portion 81 of the drive
shaft 14. The lower support portion 91 rotatably supports
the shaft lower portion 81 of the drive shaft 14.
[0036] An installation procedure of the changeover
switch 11 of the present embodiment will be described
with reference to Figs. 7 to 10. Fig. 7 is a view illustrating
installation work of the changeover switch according to
the first embodiment. Figs. 8 to 10 are views showing
states in which a receiving seat and a support column
are joined in the installation work of the changeover
switch according to the first embodiment.
[0037] As shown in Fig. 7, the changeover switch 11
is inserted into the oil tank main body 20 from the oil tank
opening portion 23 of the oil tank main body 20 in a state
where the changeover switch 11 is suspended by a crane
or the like. The changeover switch 11 is inserted into the
oil tank main body 20 in a state where the pipe 35 enters
the cutout portion 56 of each of the upper plate 50 and
the lower plate 51 (both see Fig. 6). As a result, the
changeover switch 11 is approximately positioned with
respect to the oil tank main body 20.
[0038] As shown in Fig. 8, when the changeover switch
11 is lowered toward the bottom wall portion 21 of the oil
tank main body 20, the lower end portion 61 of the support
column 52 enters the recess 41 of the receiving seat 40.
At this time, if the changeover switch 11 is deviated from
an installation position with respect to the oil tank main
body 20 when viewed from above, the lower end portion
61 of the support column 52 comes into contact with the
tapered surface 43 of the recess 41 of the receiving seat
40.
[0039] As shown in Fig. 9, when the changeover switch
11 is further lowered, the lower end portion 61 of the
support column 52 is displaced toward a center side of
the recess 41 along the inclination of the tapered surface
43. Finally, the lower end portion 61 of the support column
52 enters the inside of the straight surface 44 of the re-
cess 41 and comes into contact with the bottom surface
45. As a result, the lower end portion 61 is supported
from below by the receiving seat 40, and the movement
in the horizontal direction is restricted by the side surface
42 of the recess 41.
[0040] Subsequently, as shown in Fig. 10, the bolt 70
is inserted into the hollow portion 62 of each support col-
umn 52 from above. The tip end of the bolt 70 protrudes
downward from the lower end portion 61 of the support
column 52 and is inserted into a screw hole of the female
screw 46. When the bolt 70 is rotated, the tip end of the
bolt 70 is screwed into the female screw 46, and the
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changeover switch 11 is fastened to the bottom wall por-
tion 21 of the oil tank main body 20. As a result, the in-
stallation of the changeover switch 11 is completed. After
that, the oil tank lid 25 is attached to the oil tank main
body 20 to close the oil tank opening portion 23.
[0041] As described above, the on-load tap changer 3
of the present embodiment includes the oil tank main
body 20 having the bottom wall portion 21 to which the
changeover switch 11 is fastened. According to this con-
figuration, the releasing force of the energy saving spring
which is generated when the changeover switch 11 is
operated can be directly dispersed to the bottom wall
portion 21. Therefore, the changeover switch 11 can be
firmly installed in the oil tank main body 20.
[0042] Here, as a configuration of the related art, there
is an attachment structure in which a changeover switch
is suspended from above. In the configuration of the re-
lated art, in order to insulate the changeover switch from
a charging section, it is necessary to leave an insulating
distance between the changeover switch and the charg-
ing section. Therefore, the changeover switch may be
suspended by a long insulation support column. In this
case, since a large moment acts on the insulation support
column when the changeover switch is operated, the at-
tachment structure of the changeover switch is compli-
cated in order to firmly install the changeover switch.
[0043] Therefore, according to the present embodi-
ment, since the insulation support column as in the con-
figuration of the related art is not required, the structure
of the on-load tap changer 3 can be simplified. Further,
with the simplification of the structure, the maintenance
interval of the on-load tap changer 3 can be extended,
and the maintenance cost can be reduced.
[0044] In particular, in the present embodiment, the
transmission shaft 16 that transmits the power for oper-
ating the changeover switch 11 from the outside of the
oil tank main body 20 into the oil tank main body 20 is
disposed in the bottom wall portion 21. Therefore, the
changeover switch 11 can be fastened on the drive por-
tion (the transmission shaft 16) side with respect to the
changeover switch 11. Therefore, the changeover switch
11 can be installed more firmly as compared with the
configuration in which the changeover switch is fixed on
a side opposite to the drive portion.
[0045] Further, in the present embodiment, the bottom
wall portion 21 supports the support column 52 from be-
low. Therefore, when the changeover switch 11 is oper-
ated, even if a force in a direction in which the changeover
switch 11 separates from the bottom wall portion 21 acts
on the joint portion between the changeover switch 11
and the bottom wall portion 21, the force can be offset
with a gravity of the changeover switch 11. Therefore,
the changeover switch 11 can be firmly installed.
[0046] The on-load tap changer 3 includes the receiv-
ing seat 40 that supports the changeover switch 11 and
the bolt 70 that is coupled to the receiving seat 40. The
changeover switch 11 has the support column 52 that
guides the bolt 70 to the receiving seat 40. Therefore,

when the bolt 70 is attached from a side opposite to the
bottom wall portion 21 (that is, above) with the change-
over switch 11 interposed therebetween, the bolt 70 can
be easily coupled to the receiving seat 40. Therefore,
maintenance that requires fastening of the changeover
switch 11 can be easily performed. Further, since the bolt
70 can be easily coupled to the receiving seat 40, the
risk of dropping the bolt 70, a tool, or the like into the oil
tank 12 can be reduced. As a result, the maintenance
that requires fastening of the changeover switch 11 can
be easily performed. Further, work man-hours and work
time of the maintenance can be reduced, and the main-
tenance cost can be reduced.
[0047] The hollow portion 62 which extends over from
the upper end portion 60 to the lower end portion 61 and
through which the bolt 70 is inserted is formed in the
support column 52. Therefore, the bolt 70 can be guided
to the receiving seat 40 simply by inserting the bolt 70
into the hollow portion 62 from the upper end portion 60
of the support column 52. Therefore, when the bolt 70 is
attached from the oil tank opening portion 23, the bolt 70
can be easily coupled to the receiving seat 40.
[0048] The recess 41 into which the support column
52 is inserted is formed in the receiving seat 40. The
female screw 46 that is coupled to the bolt 70 is formed
in the bottom surface 45 of the recess 41. The tapered
surface 43 that faces the oil tank opening portion 23 side
is formed on the side surface 42 of the recess 41. Ac-
cording to this configuration, when the support column
52 is inserted into the recess 41, even if the position of
the support column 52 in the horizontal direction is devi-
ated from a specified attachment position, the support
column 52 comes into contact with the tapered surface
43 of the recess 41, and thus the support column 52 can
be guided to the specified attachment position in the hor-
izontal direction along the inclination of the tapered sur-
face 43. The specified attachment position is a position
where the bolt 70 can be coupled to the female screw
46. Therefore, the opening on the oil tank opening portion
23 side in the recess 41 can be formed sufficiently larger
than an outer shape of the lower end portion 61 of the
support column 52, and the work of disposing the support
column 52 at the specified attachment position can be
easily performed.

(Second embodiment)

[0049] Fig. 11 is a sectional view showing a joint portion
between a receiving seat and a support column accord-
ing to a second embodiment.
[0050] In the first embodiment shown in Fig. 5, the fe-
male screw 46 is formed in the bottom surface 45 of the
recess 41 of the receiving seat 40. On the other hand,
the second embodiment shown in Fig. 11 is different from
the first embodiment in that a male screw 47 protrudes
from the bottom surface 45 of the recess 41 of the re-
ceiving seat 40A. The configuration other than those
which will be described below is the same as that of the
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first embodiment.
[0051] As shown in Fig. 11, the oil tank main body 20
includes a receiving seat 40A instead of the receiving
seat 40 of the first embodiment. The male screw 47 pro-
truding to the oil tank opening portion 23 side is disposed
in the receiving seat 40A. The male screw 47 protrudes
upward from a center of the bottom surface 45 of the
recess 41 of the receiving seat 40A. A tip end of the male
screw 47 is located closer to the bottom surface 45 than
to the tapered surface 43. That is, the entire male screw
47 is located inside the straight surface 44.
[0052] The changeover switch 11 includes a support
column 52A (a shaft portion) instead of the support col-
umn 52 of the first embodiment. The support column 52A
is rotatably disposed with respect to the upper plate 50
and the lower plate 51 (both see Fig. 6). A female screw
63 that is coupled to the male screw 47 is formed on an
inner peripheral surface of a lower portion of the support
column 52A.
[0053] In the installation procedure of the changeover
switch 11 of the present embodiment, a point different
from that of the first embodiment will be described. Fig.
12 is a view showing a state in which the receiving seat
and the support column are joined in installation work of
a changeover switch according to the second embodi-
ment.
[0054] As shown in Fig. 12, the changeover switch 11
is lowered toward the bottom wall portion 21 of the oil
tank main body 20, and the lower end portion 61 of the
support column 52A is inserted into the recess 41 of the
receiving seat 40A. When the lower end portion 61 of the
support column 52A reaches the inside of the straight
surface 44 of the recess 41, the lower end portion 61 of
the support column 52A comes into contact with the male
screw 47. Since the lower end portion 61 of the support
column 52A is approximately positioned at the center of
the recess 41 when viewed from above, when the support
column 52A is rotated, the support column 52A is lowered
while the female screw 63 is coupled to the male screw
47. Finally, the lower end portion 61 of the support column
52A comes into contact with the bottom surface 45 of the
recess 41. As a result, the changeover switch 11 is fas-
tened to the bottom wall portion 21 of the oil tank main
body 20, and the installation of the changeover switch
11 is completed.
[0055] As described above, the male screw 47 protrud-
ing to a side of the oil tank opening portion 23 is disposed
in the receiving seat 40A. The changeover switch 11 has
the support column 52A on which the female screw 63
that is coupled to the male screw 47 is formed. Therefore,
the changeover switch 11 can be fastened to the receiv-
ing seat 40A. Therefore, the same effect as that of the
first embodiment is obtained.
[0056] Further, the male screw 47 protrudes from the
bottom surface 45 of the recess 41. The tapered surface
43 that faces the oil tank opening portion 23 side is formed
on the side surface 42 of the recess 41. According to this
configuration, when the support column 52A is inserted

into the recess 41, even if the position of the support
column 52A in the horizontal direction is deviated from a
specified attachment position, the support column 52A
comes into contact with the tapered surface 43 of the
recess 41, and thus the support column 52A can be guid-
ed to the specified attachment position in the horizontal
direction along the inclination of the tapered surface 43.
The specified attachment position is a position where the
female screw 63 of the support column 52A can be cou-
pled to the male screw 47. Therefore, the opening on the
oil tank opening portion 23 side in the recess 41 can be
formed sufficiently larger than an outer shape of the lower
end portion 61 of the support column 52A, and the work
of disposing the support column 52A at the specified po-
sition can be easily performed.

(Third embodiment)

[0057] Fig. 13 is a sectional view showing a part of an
on-load tap changer according to a third embodiment.
[0058] The third embodiment shown in Fig. 13 differs
from the first embodiment in that the on-load tap changer
3 includes a state monitoring device 6 for monitoring a
state in the oil tank 12. The configuration other than those
which will be described below is the same as that of the
first embodiment.
[0059] As shown in Fig. 13, the state monitoring device
6 includes a sensor 7. The sensor 7 is disposed in the
oil tank 12. The sensor 7 is disposed between the
changeover switch 11 and the oil tank lid 25. A disposition
space for the sensor 7 is a space formed by installing the
changeover switch 11 without suspending it in the oil tank
12. The sensor 7 monitors the state inside the oil tank
12. For example, the sensor 7 includes an optical sensor,
an acoustic sensor, and the like. The optical sensor de-
tects arc generation of the changeover switch 11. The
acoustic sensor detects an operating sound of the
changeover switch 11, an impact associated with the arc
generation of the changeover switch 11, and the like. The
state monitoring device 6 converts a monitoring result (a
detection signal of the sensor 7) obtained by the sensor
7 into an electric signal. The state monitoring device 6
transmits the electric signal to the outside of the trans-
former 1 through a communication cable, wireless trans-
mission, or the like.
[0060] According to the present embodiment de-
scribed above, in addition to the same effect as that of
the first embodiment, the following effect is obtained.
[0061] According to the on-load tap changer 3 of the
present embodiment, information such as whether or not
the changeover switch 11 is normal and the deterioration
status of the changeover switch 11 can be collected at
any time even during the operation of the transformer 1.
As a result, it possible to make a rational maintenance
plan according to the usage status of the changeover
switch 11. Therefore, the burden of maintenance and
management of a user can be reduced.
[0062] The disposition of the receiving seats is not lim-
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ited to the disposition in each of the above embodiments.
For example, the plurality of receiving seats may be dis-
posed such that a polygon having the plurality of receiving
seats as vertices overlaps a center of a gravity of the
changeover switch 11 when viewed from above.
[0063] Further, if the tapered surface is formed in the
recess of each of at least two receiving seats among the
plurality of receiving seats, the above-mentioned effect
can be obtained.
[0064] The shape of the recess of the receiving seat
is not limited to the shape in each of the above embodi-
ments. For example, a surface extending upward from
an upper end edge of the tapered surface with a constant
inner diameter may be formed between the tapered sur-
face and the upper end opening edge of the recess. Fur-
ther, a cross-sectional shape of the side surface of the
recess may be, for example, an oval shape or a polygonal
shape. Further, the side surface of the recess does not
have to be provided with the straight surface. That is, the
bottom surface may extend from the lower end edge of
the tapered surface.
[0065] Further, in each of the above embodiments, the
support column 52 is formed in a cylindrical shape, but
the present invention is not limited to this. For example,
the support column may be formed in a square cylinder
shape.
[0066] Further, in the above embodiment, the trans-
former is an oil-filled insulation transformer, but the trans-
former may be a gas insulation transformer.
[0067] According to at least one embodiment de-
scribed above, since the embodiment includes the oil
tank main body in which the changeover switch is con-
tained and which has the bottom wall portion to which
the changeover switch is fastened, the force generated
when operating the changeover switch can be directly
dispersed on the bottom wall portion. Therefore, the
changeover switch can be firmly installed in the oil tank
main body.
[0068] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims

1. An on-load tap changer comprising:

a changeover switch that performs a tap
changeover operation in a winding; and
a container that contains the changeover switch

and has a bottom portion to which the change-
over switch is fastened.

2. The on-load tap changer according to claim 1,
wherein a transmission portion that transmits power
for operating the changeover switch from the outside
of the container to the inside of the container is dis-
posed at the bottom portion of the container.

3. The on-load tap changer according to claim 1 or 2,
further comprising:

a receiving seat that is disposed on the bottom
portion of the container and supports the
changeover switch; and
a male screw that is coupled to the receiving
seat and fastens the changeover switch to the
container,
wherein the changeover switch has a guide that
guides the male screw to the receiving seat.

4. The on-load tap changer according to claim 3,

wherein an opening portion through which the
changeover switch can pass is formed in the
container on a side opposite to the bottom por-
tion with the changeover switch interposed ther-
ebetween,
wherein the guide has
a first end portion that faces the opening portion
side, and
a second end portion that faces the receiving
seat side, and
wherein a hollow portion which extends over
from the first end portion to the second end por-
tion and through which the male screw is insert-
ed is formed in the guide.

5. The on-load tap changer according to claim 4,

wherein a recess into which the guide is inserted
is formed in the receiving seat,
wherein a female screw that is coupled to the
male screw is formed in a bottom surface of the
recess, and
wherein a tapered surface that faces the open-
ing portion side is formed on a side surface of
the recess.

6. The on-load tap changer according to claim 1 or 2,
further comprising:

a receiving seat that is disposed at the bottom
portion of the container and supports the
changeover switch,
wherein an opening portion through which the
changeover switch can pass is formed in the
container on a side opposite to the bottom por-
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tion with the changeover switch interposed ther-
ebetween,
wherein a male screw protruding to the opening
portion side is disposed in the receiving seat,
and
wherein the changeover switch has a shaft por-
tion on which a female screw that is coupled to
the male screw is formed.

7. The on-load tap changer according to claim 6,

wherein a recess into which the shaft portion is
inserted is formed in the receiving seat,
wherein the male screw protrudes from a bottom
surface of the recess, and
wherein a tapered surface that faces the open-
ing portion side is formed on a side surface of
the recess.

8. The on-load tap changer according to any one of
claims 1 to 7, further comprising:
a state monitoring device that has a sensor disposed
inside the container, monitors a state inside the con-
tainer with the sensor, and transmits a monitoring
result to the outside of a transformer.
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