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(54) CURRENT TRANSFORMER HAVING SECONDARY TRANSFORMATION COMPONENTS INTO 
ITS BASE

(57) The invention relates to an electrical current
transformer for measuring the intensity of an electrical
main current of a power line, comprising:
- a head (4) comprising a main toroidal core (8) with a
winding, this main toroidal core (8) being intended to be
traversed by the main electrical current to form a first
stage (7) of current transformation ;
- a hollow electrically insulating column (3) having an
extremity carrying the head (4) ;
- a base (2) carrying the hollow electrically insulating col-
umn (3) ;
- electrical conductors (13) extending in the hollow insu-
lated column (3) from the winding of the main core (8) to
the base (2) ;
- one secondary stage (19) of current transformation in
the base (2) connected to the electrical conductors (13)
to convert the main current of the power line firstly in the
head (4) of the transformer (1) and secondly in the base
(2) of the transformer.
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Description

TECHNICAL FILED

[0001] The invention relates to a current transformer
also called instrument transformer, which is used for
measuring an alternating electric main current of an elec-
trical power line transferring current at high intensity and
under high voltage, such as for example a power line
conveying the electric current from a power plant to a
town.

STATE OF PRIOR ART

[0002] When wanting to measure electric currents hav-
ing an intensity of several hundreds of amperes, it is not
possible to install a current sensor directly to the electrical
power line, since common current sensors are not able
to sustain such high levels of intensity.
[0003] For this reason, a current transformer is used
to convert linearly at fixed rate the main current carried
by the electrical power line into an output current having
a lower intensity. The conversion rate can be for example
400/1, converting a main current of 400 amperes to an
output current of 1 ampere, which means that if the ef-
fective main current in the electrical power line is of for
example 200 amperes, the current output by the trans-
former will be 0.5 ampere.
[0004] A current sensor connected to the output of the
transformer can be used to determine the intensity of the
current provided by the transformer, and to deduce the
intensity of the main current of the electrical power line.
[0005] Practically, such a current transformer compris-
es a head which is traversed by the main current of the
electrical power line, and a hollow insulating column
which carries this head, this hollow insulating column be-
ing carried by a base. The head comprises a toroidal
magnetic core which surrounds the path of the main cur-
rent of the electrical power line, and a winding is rolled
onto this magnetic core. This winding is connected to an
electrical conductor which extends in the hollow insulat-
ing column, from the head where it is connected to the
winding of the toroidal core, to the base. The current sen-
sor is connected to corresponding output connectors, at
the base of the transformer.
[0006] The alternating main current traversing the
head of the transformer generates an alternating mag-
netic field in its vicinity. This alternating magnetic field
which is carried by the magnetic toroidal core which links
with the winding applied on it generates in the winding,
the output current of the transformer.
[0007] Due to the different kinds of electrical power
lines which exist, and the corresponding nominal inten-
sities, and also due to different kinds of current sensors
which are commonly used at site, the conversion rate
has to be adapted for almost every case and every par-
ticular situation when designing such a current transform-
er.

[0008] These adaptations result in changing the
number of coils of the winding and into changing the size
and sectional area of the toroidal magnetic core as well.
In other cases, it can be necessary to output two currents
at different ratios, resulting into a design where the head
comprises two toroidal cores with two corresponding
windings, or more.
[0009] Since the head of the transformer requires a
high level of electrical insulation between its outer metal
casing and the magnetic cores, such adaptations result
in significant design costs which are required to design
such a transformer.

PRESENTATION OF THE INVENTION

[0010] The invention relates to an electrical current
transformer for measuring the intensity of a main electri-
cal current circulating in an electrical power line, this
transformer comprising:

- a head comprising a main toroidal core with a cor-
responding winding, this main toroidal core being in-
tended to be traversed by the main electrical current
to form a first stage of current transformation deliv-
ering a transformed current in its winding ;

- a hollow electrically insulating column having an ex-
tremity carrying the head ;

- a base carrying the hollow electrically insulating
column ;

- at least one pair of electrical conductors extending
in the hollow insulated column from the winding of
the main core to the base ;

- one secondary stage of current transformation in the
base to convert the current provided by the winding
of the main toroidal core into an output current of the
transformer.

[0011] With this arrangement, adapting a given trans-
former to a particular conversion rate corresponding to
a given specification only requires to adapt the secondary
stage which is in the base of the transformer. Such a
modification, in the base of the transformer, is far much
easier and less costly than a modification of the compo-
nents of the head of the transformer.
[0012] The invention also relates to such a transformer,
wherein the secondary current transformation stage
comprises a secondary toroidal core with a correspond-
ing winding, this secondary toroidal core being traversed
by the current provided by the winding of the main toroidal
core, the output current of the transformer being provided
by the winding of the secondary toroidal core.
[0013] The invention also relates to such a transformer,
comprising in its base a plurality of secondary toroidal
cores with a corresponding winding for each toroidal core
to provide different output currents for the transformer.
[0014] The invention also relates to such a transformer,
comprising two main cores with corresponding windings
in its head, and at least two pairs of electrical conductors
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extending in the hollow insulating column from the wind-
ings of the main cores to the base, in order to result in
two output current of the transformer corresponding to
two different transformation rates.
[0015] The invention also relates to such a transformer,
comprising a central conductor extending in the middle
of the main toroidal core intended to be connected to the
electrical power line, in order to be traversed by the cur-
rent of the electrical power line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Figure 1 is a lateral view in section of the current
converter according to the invention;
Figure 2 is a front view in section of the current con-
verter according to the invention.

DETAILED PRESENTATION OF PARTICULAR EM-
BODIMENTS

[0017] The basic idea of the invention is a current trans-
former having a first stage of current transformation in its
head and a second stage of current transformation in its
base, this second stage being designed and adapted to
provide the appropriate conversion rate for the whole
transformer according to a given specification.
[0018] Thanks to the invention, when wanting to design
a current transformer having a different conversion rate,
it is only necessary to adapt the second transformation
stage which is easier to modify since it is located in the
base, i.e. where it is not necessary to have important
electrical insulation, when compared to the electrical in-
sulation which is required in the head.
[0019] Practically, the first stage of current transforma-
tion in the head can be designed with a standard conver-
sion rate such as 400/5, and the second stage of trans-
formation located in the base of the transformer can be
designed for a transformation rate corresponding to the
specification of the customer.
[0020] As seen in figure 1, the current transformer ac-
cording to the invention which is marked as 1, comprises
a base 2 which carries an insulating hollow column 3 at
the extremity of which is secured the head 4 of this current
transformer.
[0021] The head 4 which has a generally circular shape
comprises a metallic housing 6 which encloses the first
stage 7 of current transformation. This first stage com-
prises a main toroidal magnetic core 8 with a correspond-
ing main winding, which is not shown on the drawings,
but which comprise coils surrounding the section of the
main magnetic core.
[0022] Additionally, a central electrical conductor 9 ex-
tends through the center of the main toroidal magnetic
core 8 along a direction which corresponds to the axis of
revolution of the main toroidal core 8. The extremities of
this central conductor 9 passes through two opposite

walls of the housing 6 of the head, and comprise con-
necting ends 11, 12 located out of this metallic housing 6.
[0023] The electrical power line is to be secured to
these connecting ends 11, 12, to ensure that the main
current to be measured flows through the central con-
ductor 9, i.e. through the central region of the main mag-
netic core 8. Under normal operation, the main alternat-
ing current flowing through the central conductor 9 gen-
erates an alternating magnetic field in the main toroidal
core 8, resulting in an electric current circulating in the
main winding.
[0024] The main core 8 and its winding are designed
to provide a first transformation rate having a standard
value, such as for example 400/5. It means that if the
intensity of the main current in the power line is 200 am-
peres, the intensity of the resulting current in the main
winding is of 2.5 amperes.
[0025] The main winding is connected to the base of
the transformer by means of a corresponding pair of elec-
trical conductors, represented by the dash line marked
as 13, and which extends from the main core 9 to the
base 2 of the transformer along the axis of revolution of
the hollow insulating column 3.
[0026] As seen in figures 1 and 2, the transformer com-
prises an inner insulator, marked as 14, which extends
from a top portion 16 located in the head 4, to a main
portion 17 extending in the hollow column 3. The top por-
tion surrounds all the main toroidal core 8 in order to
isolate this main toroidal core from the housing 6 which
is subjected to high levels electrical tension. The main
portion 17 of the inner insulator 14 surrounds the electri-
cal conductors 13 from the region of the head of the trans-
former along almost all of the length of these conductors.
[0027] The inner insulator 14 is made of a significant
thickness of wrapped paper and the like, and its main
portion 17 corresponds to the capacitive insulator of an
electrical bushing. The whole inner space of the insulator,
i.e. the space delimited by the housing 6 of the head 4
and by the hollow column 3 to which this head 4 is se-
cured, is filled with insulating oil. A diaphragm mecha-
nism marked as 18 is secured and connected to the top
the head 4 to keep the oil at constant pressure, despite
significant temperature variations inducing correspond-
ing variations of the volume of the oil.
[0028] As seen in the figures, the base 2 of the trans-
former comprises the second stage of current transfor-
mation, marked as 19, which comprises in the example
of the drawings four secondary toroidal magnetic cores
marked as 21, 22, 23 and 24, each of which having a
corresponding winding, not visible on the drawings, and
made of coils surrounding it.
[0029] Each of these secondary cores with its corre-
sponding winding has a conversion rate of for example
5/1, whereas the head of the transformer has a conver-
sion rate of 400/5. This results in a conversion rate of
400/1 for the whole transformer, meaning that the current
available at its output is 400 times lower than the main
current of the electrical power line.
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[0030] The current transformed in the first stage 7,
transferred by the electrical conductors 13 to the base 2,
passes through the central region of the secondary toroi-
dal cores 21-24. As a result, it induces another trans-
formed current in the windings of these secondary cores,
which corresponds to the output of the transformer.
[0031] Thanks to these four secondary magnetic cores
21-24, the transformer 1 comprises four output at its base
2 corresponding each to a conversion rate of 400/1, and
allowing to connect four instrumentation devices in order
to measure for example the intensity, the phase, and oth-
er electrical characteristics of the main current trans-
ferred present in the electrical power line.
[0032] As seen in the drawings, the head of the trans-
former can comprise an additional main core, marked as
26, with its corresponding winding which is independent
from the winding of the other main core 8. This additional
main core provides another transformed current, having
a different transformation rate than the first toroidal core
with its winding, this other transformed current being
transferred to the base of the transformer by an additional
electric conductors, through the length of the hollow col-
umn.
[0033] With this additional main toroidal core, the trans-
former can provide two currents corresponding to two
different ratios on its output, the current of the winding of
the additional main core 26 being converted at a second
stage in the base, by means of one of the secondary
toroidal cores.
[0034] The invention allows a high flexibility in adapting
the conversion rate of a transformer to particular speci-
fications, without having to redesign the head of the trans-
former with its inner main toroidal magnetic core and cor-
responding electrical insulator. It allows to have a stand-
ardized head which can be used with different bases in
order to provide different conversion rates.
[0035] Since the secondary cores are located in the
base of the transformer, it is not needed to provide a
significant electrical insulation around these cores, since
the base is not subjected to high electrical tension. Ac-
cordingly, modifying the design, the size and other char-
acteristics of the secondary cores can be achieved more
easily since the question of electrical insulation is not
significant in the base of the transformer. Moreover, in
case of any quality issues on any of these secondary
cores, it cannot affect the main insulation. Finally, since
the secondary cores are in the base, they can be assem-
bled independently from the main cores and its corre-
sponding insulator.

Claims

1. Electrical current transformer for measuring the in-
tensity of a main electrical current circulating in an
electrical power line, this transformer (1) comprising:

- a head (4) comprising a main toroidal core (8)

with a corresponding winding, this main toroidal
core (8) being intended to be traversed by the
main electrical current to form a first stage (7)
of current transformation delivering a trans-
formed current in its winding ;
- a hollow electrically insulating column (3) hav-
ing an extremity carrying the head (4) ;
- a base (2) carrying the hollow electrically insu-
lating column (3) ;
- at least one pair of electrical conductors (13)
extending in the hollow insulated column (3)
from the winding of the main core (8) to the base
(2) ;
- one secondary stage (19) of current transfor-
mation in the base (2) to convert the current pro-
vided by the winding of the main toroidal core
(8) into an output current of the transformer.

2. Electric current transformer according to claim 1,
wherein the secondary current transformation stage
(19) comprises a secondary toroidal core (21-24)
with a corresponding winding, this secondary toroi-
dal core (21-24) being traversed by the current pro-
vided by the winding of the main toroidal core (8),
the output current of the transformer being provided
by the winding of the secondary toroidal core (21-24).

3. Electric current transformer according to claim 1,
comprising in its base a plurality of secondary toroi-
dal cores (21-24) with a corresponding winding for
each toroidal core (21-24) to provide different output
currents for the transformer (1).

4. Electric current transformer according to claim 1 or
2, comprising two main cores (8) with corresponding
windings in its head (4), and at least two pairs of
electrical conductors (13) extending in the hollow in-
sulating column (3) from the windings of the main
cores (8) to the base (2), in order to result in two
output current of the transformer corresponding to
two different transformation rates.

5. Electric current transformer according to any of the
preceding claims, comprising a central conductor (9)
extending in the middle of the main toroidal core (8)
intended to be connected to the electrical power line,
in order to be traversed by the current of the electrical
power line.
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