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(54) High voltage current coil

(67)  The invention deals with a high voltage current
coil which is an element of a current transformer used in
a combined instrument transformer which comprises of
a current transformer and a voltage transformer located
in a common enclosure. A combined instrument trans-
former is applicable in high-voltage electric power meas-
uring systems. The current coil according to the invention
is distinguished by the fact that it comprises a metal tube
(10) which is an element of the current bushing of the
current transformer (1), which tube is furnished with a
metal protective guard (14) in the shape of a truncated
cone whose base with the larger diameter faces a joining
sleeve (12), and the edge of the cone base with the small-
er diameter is permanently joined with the external sur-
face of the metal tube (10), while the edge of the cone
base with the larger diameter is folded inside the cone.
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Description

[0001] The invention deals with a high voltage current
coil which is an element of a current transformer used in
a combined instrument transformer which is comprised
of a current transformer and a voltage transformer locat-
edinacommon enclosure. A combined instrument trans-
former is applicable in high voltage electric power meas-
uring systems.

[0002] A combined instrumenttransformer known from
patent description PL193711 comprises an inductive
toroidal core-type current transformer and an inductive
three-leg core-type potential transformer, located in the
upper and lower parts of the combined instrument trans-
former, respectively, in metal enclosures and it has an
insulator filled with insulating medium in which equipo-
tential screens of an electrically conductive material are
located. The primary winding of the voltage transformer
and the secondary winding of the voltage transformer are
wound on a cylindrical tube of an insulating material, lo-
cated on the central column of the core which is a com-
position of two rectangular cores. The equipotential
screens are built into an insulating material spread over
the high-voltage output lead of the voltage transformer
and they are connected with the equipotential screens
built into the insulating material spread over the tube with
the output leads of the secondary windings of the current
transformer. Then, a galvanic connection is formed be-
tween screens of the same induced voltage. The insu-
lating medium is located in the space between the insu-
lated windings of the current and voltage transformers
and their metal enclosures as well as in the space be-
tween the insulated input leads of the windings of the
transformers running along the insulator and the internal
surface of the insulator.

[0003] There is known a combined instrument trans-
former of a similar design, so called JUK123 made by
ABB Sp.z o.0., in which the current coil of the current
transformer, which surrounds the current lead, is located
in ametal enclosure. Outputleads of the current coil wind-
ings are taken through a current bushing in the form of
a metal tube to a terminal box connected to the voltage
transformer casing. The current bushing is connected
with the metal enclosure through a screw joint in which
the male thread is made at the end of the bushing tube,
and the female thread is made in the opening of a joining
sleeve which is tightly fitted in the opening made in the
metal casing of the current coil. The metal enclosure of
the current coil together with the current bushing are lo-
cated in paper-and-oil insulation. The screw joint of the
current bushing with the joining sleeve enables the oc-
currence of blades formed by the protruding thread and
by the edges of the sleeve, which may weaken the
strength ofthe paper-and-oil insulation at the place where
the bushing joins the current coil enclosure.

[0004] The essence of the high-voltage current coil ac-
cording to the invention, comprising a cylindrical core lo-
cated in a metal enclosure of the coil together with sec-
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ondary windings whose ends are located in a joining
sleeve and in a metal tube joined non-permanently with
the joining sleeve by a screw joint, the metal tube being
an element of the current bushing of the current trans-
former, which bushing together with the metal enclosure
is located in insulating material is that the metal tube con-
stituting an element of the bushing of the current trans-
former is provided with a metal protective guard in the
shape of a truncated cone. The cone base with the larger
diameter faces the joining sleeve. The edge of the cone
base with the smaller diameter is permanently joined with
the external surface of the metal tube of the transformer
bushing. The edge of the cone base with the larger di-
ameter is folded inside the cone.

[0005] Preferably, the protective guard is located inin-
sulating material.

[0006] Preferably, the protective guard has a trans-
verse port.

[0007] Preferably, in the protective guard, the edge of
the smaller-diameter base of the cone is joined with the
external surface of the metal tube of the current bushing
in a place situated below the male thread of the metal
tube of the bushing.

[0008] Preferably, in the protective guard, the edge of
the smaller-diameter base of the cone is joined with the
external surface of the metal tube of the bushing by
means of a weld.

[0009] Preferably, the high-voltage current coil is an
element of a current transformer which together with a
voltage transformer and an insulator make a combined
instrument transformer.

[0010] The advantage of the solution according to the
invention is that the sharp edges of the screw joint which
can weaken the paper-and-oil insulation at the place
where the bushing and the current coil enclosure are
joined are covered.

[0011] The inventionis presented as an example of an
embodiment in the drawing, where fig. 1 shows the com-
bined instrument transformer in half-view and in broken-
out frontal half section showing the insulator in section,
fig. 2 - the current coil in frontal section, fig. 3 - the tube
of the current bushing with the joining sleeve and the
protective guard and with a part of the metal enclosure
of the coil, and fig. 4 - the protective guard in perspective
view.

[0012] The combined instrument transformer compris-
es a current transformer 1 and a voltage transformer 2
located in the upper and lower parts of the transformer,
respectively, in metal enclosures 1a and 2a and it has
an insulator 3 filled with an insulating medium 4. The
currenttransformer 1is located in a metal head 5 in which
there is at least one cylindrical core 6. Secondary wind-
ings 7 of the current transformer 1 are wound on the core
6. The windings 7 with the core 6 are located in a metal
enclosure 8. A primary winding 9 whose terminal is con-
nected to the metal head 5 of the instrument transformer
runs through the center of the cores. The output leads of
the secondary windings 7 of the instrument transformer
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1 are brought into a metal tube 10 which is an element
of a current bushing of the transformer 1, which is located
inside the insulator 3. At its one end, the metal tube 10
has a male thread 11, shown in fig. 3, used to join the
tube 10 with the metal enclosure 8 through a joining
sleeve 12, tightly fitted in an opening in the enclosure 8
through which the output leads of the secondary windings
7 of the current transformer 1 are taken. The sleeve 12
has a female thread 13. The female thread 13 of the
sleeve 12 and the male thread 11 of the tube 10 form a
screw joint of the current bushing and the enclosure 8.
The end of the tube 10 with the male thread 11 is fur-
nished with a metal protective guard 14 which is fixed to
the external surface of the tube 10 below the part of the
tube with the thread 11. The guard 14 has the shape of
a truncated cone whose smaller-diameter base has an
opening adjusted to the external diameter of the tube 10
onto which the guard 14 is pulled and permanently fixed
to it for example by welding with a weld 15. The cone
base with the larger diameter faces the enclosure 8 and
it has its edge folded inside the cone, forming its gentle
rounding. The folded edge of the cone is situated at the
height of the end of the screw joint between the tube 10
and the sleeve 12. The guard 14 has a transverse port
14a which is used to introduce a set screw into it and to
allow penetration of the inside of the guard and of the
thread covered by it by an insulating medium. The metal
enclosure 8, a part of the sleeve 12, the guard 14 and
the tube 10 are located in insulating material 16 in the
form of paper-and-oil insulation 16a surrounding the en-
closure 8, and 16b surrounding the tube 10. Equipotential
screens 17 are located in the insulation 16b. The output
leads of the secondary windings 7 are taken outside the
tube 10 at its other end and they are connected with the
external terminals located in the terminal box attached
to the lower part of a casing 2b of the voltage transformer
2. In the upper part of the casing 1a of the current trans-
former there is a compensating bellows 18 whose func-
tion is to compensate variations in the volume of the in-
sulating medium 4 which can be insulating oil, sulfur hex-
afluoride, or nitrogen. The insulating material 16b and
the equipotential screens 17 of the output leads of the
secondary windings 7 of the current transformer which
cover the tube 10 with the output leads of the windings,
are gradated. The output of the secondary windings 7,
built in this way, runs along the insulator 3 down to its
lower part and to the connection with the casing of the
voltage transformer 2a located under the insulator 3. A
primary winding 19 of the voltage transformer 2 is insu-
lated with insulating material with built-in equipotential
screens of electrically conducting material.

[0013] The primary winding 19 is wound onto second-
ary windings 20 of the voltage transformer 2 which are
wound onto a cylindrical tube 21 of insulating material.
Inside the tube 21 there are columns of two magnetic
cores 22 which form a jacket core system for the windings
of the voltage transformer 2. At the bottom, the combined
instrument transformer is closed by the bottom part of
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the casing 2b with four openings used to fasten the trans-
former to the frame by means of bolts, not shown in the
drawing.

[0014] In operating conditions, the metal protective
guard 14 permanently joined with the metal tube 10 by
means of a weld shields the screw joint of this tube with
the metal enclosure of the current coil 8 made of alumi-
num sheet or as an aluminum casting with the sleeve 12
and thus protects the paper-and-oil insulation against the
occurrence of partial discharges originating from the
sharp edges of the thread. The screw joint can be a metric
thread, a unified screw thread, or any other thread de-
pending on the design needs.

List of markings in the drawing:
[0015]
1. current transformer
1 a - current transformer casing
2. voltage transformer

2a - voltage transformer casing
2b - bottom casing of voltage transformer

. insulator

. insulating medium

. metal head

. cylindrical core of the current transformer
. secondary windings of the current transformer
. metal enclosure of the current coil

9. primary winding of the current transformer
10.metal tube

11.male thread of the tube

12.joining sleeve

13. female thread of the sleeve

14. metal protective guard

o ~NO O W

14a - port in the guard

15. weld
16. insulating material

16a - insulation surrounding the current coil en-
closure
16b - insulation surrounding the metal tube

17.equipotential screens

18. compensatory bellows

19. primary winding of the voltage transformer
20. secondary winding of the voltage transformer
21. cylindrical tube of insulating material

22. magnetic core of the voltage transformer
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Claims

1. A high voltage current coil comprising a cylindrical
core located in a metal enclosure of the coil together
with secondary windings whose ends are located in 5
a joining sleeve and in a metal tube joined non-per-
manently with the joining sleeve by a screw joint, the
metal tube being a current bushing of the current
transformer, which bushing together with the metal
enclosure is located in insulating material, charac- 70
terized in that the metal tube (10) constituting an
element of the bushing of the transformer is provided
with a metal protective guard (14) in the shape of a
truncated cone whose base with the larger diameter
faces the joining sleeve (12), and the edge of the 15
cone base with the smaller diameter is permanently
joined with the external surface of the metal tube
(10), while the edge of the cone base with the larger
diameter is folded inside the cone.

20

2. A coil according to claim 1, characterized in that
the protective guard (14) is located in insulating ma-
terial (16a).

3. A coil according to claim 1, characterized in that 25
the protective guard (14) has a transverse port (14a).

4. A coil according to claim 1, characterized in that in
the protective guard (14), the edge of the cone base
with the smaller diameter is joined with the external 30
surface of the metal tube (10) in a place situated
below the male thread (11) of the tube (10).

5. A coil according to claim 3 characterized in that in
the protective guard, (14) the edge of the cone base 35
with the smaller diameter is joined with the external
surface of the metal tube (10) by means of a weld
(15).

6. Acoilaccordingtoclaims 1through4, characterized 40
in that it is an element of a current transformer (1)
which together with a voltage transformer (2) and an
insulator (3) make a combined instrument transform-
er.
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Fig. 3
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