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Description

Field of the Invention

[0001] The presentinvention relates to the field of cur-
rent transformers.

Background of the Invention

[0002] Current transformers are used to scale down
large primary AC electric currents to smaller electric cur-
rents which can be more easily and safely measured.
Current transformers can be used to scale down single
phase or multiple phase currents.

[0003] For example, a known three phase current
transformer 10 is schematically illustrated in Figures 1A
and 1B. In particular, Figure 1A is an external view of
such a current transformer 10. The current transformer
10 comprises a casing 15 having three apertures 12a,
12b and 12c, each of which is able to receive a cable or
busbar. More specifically, a cable or busbar received
through each of the apertures 12a, 12b, 12c is intended
to correspond to a respective phase of a three phase
power supply. It will be appreciated that each cable is
able to pass completely through the current transformer
casing 15, emerging to continue on to its destination.
Also visible in Figure 1A are six terminals arranged in
three pairs, each pair corresponding to a respective
phase of the three phase current transformer 10. The six
terminals are protected by a cover 16.

[0004] Figure 1B is an internal cross-section of the
three phase current transformer 10 of Figure 1A. Visible
are three magnetic cores 18a, 18b, 18c which each sur-
round a respective one of the apertures 12a, 12b, 12c.
It will be appreciated that this arrangement puts each of
the magnetic cores in proximity to a primary cable or bus-
bar passing through one of the apertures 12a, 12b, 12¢
and carrying a particular phase of an electric power sup-
ply. Each of the magnetic cores 18a, 18b, 18cis provided
with a secondary winding 20a, 20b, 20c wrapped around
at least a portion of the respective magnetic core 183,
18b, 18c. With this configuration, an electric current pass-
ing through the primary cable or busbar within one of the
apertures 12a, 12b, 12c will produce a magnetic field in
the respective magnetic core 18a, 18b, 18c which in turn
induces a much smaller current in the respective sec-
ondary winding 20a, 20b, 20c. The ends of the secondary
windings are connected to one of the pairs of terminals
14a, 14b, 14c. A separate measurement device (not
shown) can be wired up to the terminals 14a, 14b, 14c
to measure the amount of current passing through the
secondary windings. The measurement device is able to
estimate the amount of current passing through the pri-
mary cable or busbar based on the amount of current
measured at the secondary windings and based on a
known primary/secondary current ratio of the current
transformer 10. This works because the amount of cur-
rent induced in the secondary windings is proportional to
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the amount of current flowing through the primary cable
or busbar.

[0005] One major disadvantage with the design of the
current transformer 10 of Figures 1A and 1B is the
amount of labour involved in connecting the secondary
circuit (secondary windings and terminals) to a multi-
function meter or the like. To achieve this, typically 12
terminals need to be loosened (6 on the transformer, 6
on the multi-function meter), 6 cables need routing, 12
cable ends need stripping, 12 crimp terminals need fitting
to the exposed conductors, 12 heat shrink markers may
need fitting and shrinking, 12 terminals need tightening
and terminal covers need to be secured to protect contact
with exposed terminals.

[0006] A common problem associated with the existing
device is the relatively high probability of wiring errors,
for example crossed wires, during connection of the de-
vices. This can cause damage to the device or injury to
a user.

[0007] Another major problem with current transform-
ers in general is safety. In particular, if the secondary
circuit is left open-circuit with no load across the termi-
nals, a potentially lethal high voltage can be induced due
to flux saturation if a current is caused to flow through
the primary cable or busbar. This may cause arcing, and
if the terminals are touched in this condition has the po-
tential to cause severe injury or even death.

[0008] A three phase current transformer having a fly
lead built (potted) into the case, and having an RJ11 type
connector on the end of the fly lead, has previously been
proposed.

[0009] GB 658297 A describes a transformer unit in
which the primary winding consists of a single conductor
extending through a closed magnetic core, upon which
a secondary winding is wound, a grounded split metallic
shield being interposed between the secondary winding
and the said conductor, wherein the secondary winding
is in the form of a coil which is wound upon only one side
of the core. The ends of the secondary winding lead to
a connector plug mounted to the transformer housing.
[0010] CN 201319314 Y describes a current trans-
former with a resistor connected with two ends of the
secondary winding.

[0011] GB 2183049 A describes a diac and triac con-
nected in parallel with the secondary of a metering current
transformer to render the transformer non-hazardous un-
der open-circuit conditions.

[0012] CN 2771996 Y describes a secondary loop
open circuit prevention device for a current transformer,
which is a false load circuit connected in parallel to a
secondary loop together with a load.

[0013] GB 1321806 A describes a three phase trans-
former.
[0014] JP 2006 344620 A describes a current trans-

former.
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Summary of the Invention

[0015] According to one aspect, the present invention
provides a three phase current transformer according to
present claim 1.

[0016] In this way, the labour costs incurred during in-
stallation of the current transformer can be substantially
reduced due to the ’plug and play’ nature of the connector
socket. Rather than wires being individually connected
to the correct exposed terminals, a connector plug is sim-
ply inserted into the connector socket to provide a con-
nection to a measurement device. Furthermore, the risk
of wiring errors is eliminated, because the only connec-
tion to be made is to plug in a single cable.

[0017] In addition, the risk of electrocution from sec-
ondary terminals being left open-circuit is removed due
to (a) the lack of exposed terminals, and (b) the second-
ary windings having shunts across them atall times. This
means that the secondary circuit (windings) will remain
loaded regardless of whether the data lead is connected
to the current transformer. Moreover, the data cable itself
will generally only be carrying very low power signals.
Finally, the ’plug and play’ nature of this arrangement
makes it possible to provide great flexibility in terms of
cable length. In particular, different lengths (and types)
of cable can be provided to suit the particular application
and environmentinwhich the current transformeris being
used.

[0018] The shunt circuitry and the connector socket
may be mounted to a circuit board located within the
housing.

[0019] While a current will be generated in the second-
ary windings as long as the magnetic core is in proximity
to the primary cable or busbar, preferably each magnetic
core substantially surrounds the respective aperture, re-
sulting in improved electromagnetic coupling between
the primary cable and the magnetic core.

[0020] Rather than the current transformer being pro-
vided with open apertures for receiving a cable, the cur-
renttransformer may be provided with busbars fixed with-
in respective ones of the apertures. In this case primary
cables may be connected to the fixed busbar in order for
the amount of current flowing through the primary cables
to be measured.

[0021] The shunt circuitry may comprise a first shunt
resistor connected across a first of the three secondary
windings, a second shunt resistor connected across a
second ofthe three secondary windings, and a third shunt
resistor connected across a third of the three secondary
windings. The first, second and third shunt resistors may
be connected together at one end at a common ground,
the voltage drop between the common ground and the
other end of each of the first, second and third shunt
resistors providing voltage signals for the respective
phases. Alternatively, the shunt circuitry may comprise
a first shunt resistor group connected in parallel across
a first of the three secondary windings, a second shunt
resistor group connected in parallel across a second of
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the three secondary windings, and a third shunt resistor
group connected in parallel across a third of the three
secondary windings. Again, the use of multiple resistors
in parallel enables greater flexibility in setting an equiv-
alent resistance value for the shunt circuitry. The first,
second and third shunt resistor groups are connected
together at one end at a common ground, the voltage
drop between the common ground and the other end of
each of the first, second and third shunt resistor groups
providing voltage signals for the respective phases.
[0022] Itwillbeappreciated thatany suitable connector
and data cable configuration could be used. In one ex-
ample, the socket is an RJ45 connector.

[0023] Inone example, the full scale output of the sec-
ondary windings is 1A. However, a full scale output of 5A
could instead be used, or any other suitable current rat-
ing, depending on the particular application. It will be ap-
preciated that the full scale output is in practice depend-
ent upon the full scale input current of the primary cable.
A particular current transformer will have a specified pri-
mary to secondary current ratio, largely dependent on
the number of secondary windings provided in the current
transformer. It will therefore be understood that a specific
current transformer configuration will be selected in de-
pendence on the maximum primary current to be meas-
ured, and the desired output voltage signal. It is also pos-
sible to vary the number of primary turns (in practice to
pass the primary cable through an aperture more than
once) to alter the primary to secondary current ratio of a
particular current transformer.

[0024] Similarly, any required output voltage rating for
the shunt circuitry could be used, depending on the ef-
fective resistance of the shunt circuitry, and the current
value of the secondary windings. In one example, the
maximum output voltage of the shunt circuitry is 333 mV.
[0025] According to another aspect, the presentinven-
tion provides a system for measuring electric current in
a primary cable or busbar according to claim 10, com-
prising:

a current transformer as described above; and

a measurement device for receiving the one or more
voltage signals output from the current transformer
and estimating the amount of current carried by the
primary cable or busbar in dependence on the re-
ceived voltage signals.

[0026] The current transformer may further comprise
protection circuitry enclosed within the housing and being
connected across the secondary windings to limit the ac-
cessible voltage at the connector socket imposed by the
secondary windings. Such a structure could be used as
a backup form of protection in the event that the shunt
circuitry should fail. For example, a single resistor across
a secondary winding could form the shunt circuitry, with
the protection circuitry being provided in parallel with the
resistor circuitry to clamp the accessible voltage in the
event that the resistor should fail. In one example, the
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protection circuitry comprises a first diode connected
across the secondary winding and a second diode con-
nected in parallelwith the first diode across the secondary
winding, the first and second diodes being connected
across the secondary winding in opposite directions. Ei-
ther instead of or in addition to the firstand second diodes,
a Transil diode may be connected across the secondary
winding.

[0027] Accordingtoanother aspect, the presentinven-
tion provides a three phase current transformer accord-
ing to claim 14.

[0028] In this alternative arrangement, shunt circuitry
is not provided within the current transformer itself. In-
stead, the currenttransformerrelies on an external shunt,
in the form of measurement circuitry within a multi-meter
for connection to the current transformer, for example.
[0029] The protection circuitry and the connector sock-
et may be mounted to a circuit board located within the
housing. Each magnetic core may substantially surround
the respective aperture. One or more busbars may be
fixed within respective ones of the apertures. The socket
may be an RJ45 connector. The maximum output current
of the secondary windings may be one of 1A and 5A.
[0030] The protection circuitry may comprise afirst set
of diodes connected across a first of the three secondary
windings, a second set of diodes connected across a
second of the three secondary windings, and a third set
of diodes connected across a third of the three secondary
windings. Each set of diodes may comprise a first diode
connected across a respective secondary winding and a
second diode connected across the respective second-
ary winding in parallel with the first diode, the first and
second diodes being connected across the secondary
winding in opposite directions. Each set of diodes may
comprise a Transil diode connected across a respective
secondary winding. It will be appreciated that some de-
gree of protection would be provided by using either the
first and second opposed diodes or the Transil diode, but
preferably both the first and second opposed diodes and
the Transil diode are present.

[0031] Accordingto another aspect, the presentinven-
tion provides a system for measuring electric current in
a primary cable or busbar according to claim 15, com-
prising a current transformer having protection circuitry
as described above, and a measurement device having
shunt circuitry.

[0032] Itwill be appreciated that the use of diodes con-
nected across the secondary windings results ina current
signal being output at the connector socket. A current
(rather than voltage) signal may be advantageous in al-
leviating possible pickup problems due to frequencies
and general noise which may be present within the in-
dustrial environment within which current transformers
may be installed.

Brief Description of the Drawing

[0033] The above, and other preferable objects, fea-
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tures and advantages of this invention will be apparent
from the following detailed description of illustrative em-
bodiments which is to be read in connection with the ac-
companying drawings, in which:

Figures 1A and 1B schematically illustrate a known
current transformer;

Figures 2A and 2B schematically illustrate a current
transformer according to an embodiment of the in-
vention;

Figure 3 presents another view of the current trans-
former of Figures 2A and 2B;

Figure 4 schematically illustrates shunt circuitry ac-
cording to an embodiment of the present invention;
Figure 5 schematically illustrates a current measure-
ment system according to an embodiment of the
present invention;

Figure 6 schematically illustrates protection circuitry
according to an alternative embodiment of the
present invention; and

Figure 7 schematically illustrates a single phase of
protection circuitry of the alternative embodiment
coupledto anintegral shuntof a multi-function meter.

Description of the Example Embodiments

[0034] Figure 2A is an external schematic view of a
current transformer 100 according to one embodiment.
The current transformer comprises a casing 105 having
three apertures 110a, 110b and 110c, each of which is
able to receive a cable or busbar. More specifically, a
cable or busbar received through each of the apertures
110a, 110b, 110c is intended to correspond to a respec-
tive phase of a three phase power supply. It will be ap-
preciated that each cable is able to pass completely
through the current transformer casing 105, emerging to
continue onto its destination. Notably, in comparison with
Figure 1A (prior art), the current transformer 100 of Figure
2A lacks terminals for connecting the currenttransformer
100 to an external measurement device. Instead, the cur-
rent transformer 100 of Figure 2A comprises a connector
socket 120, in the present case an RJ45 socket. An RJ45
plug (not shown) of a data cable can be inserted into the
RJ45 socket of the current transformer 100 to connect
the current transformer 100 to an external measurement
device.

[0035] Figure 2B is an internal cross-section of the
three phase current transformer 100 of Figure 2A. Visible
are three magnetic cores 130a, 130b, 130c which each
surround a respective one of the apertures 110a, 110b,
110c. It will be appreciated that this arrangement puts
each ofthe magnetic cores in proximity to a primary cable
or busbar passing through one of the apertures 110a,
110b, 110c and carrying a particular phase of an electric
power supply. Each of the magnetic cores 130a, 130b,
130c is provided with a secondary winding 140a, 140b,
140c wrapped around at least a portion of the respective
magnetic core 130a, 130b, 130c. With this configuration,
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an electric current passing through the primary cable or
busbar within one of the apertures 110a, 110b, 110c will
produce a magnetic field in the respective magnetic core
130a, 130b, 130c which in turn induces a much smaller
current in the respective secondary winding 140a, 140b,
140c. The ends of the secondary windings are connected
to a circuit board 150, which comprises shunt circuitry
152 which forms resistive connections across the ends
of the secondary windings. The voltage drop across the
resistive connection of a given secondary winding pro-
vides a voltage signal related to and indicative of the
amount of current being driven through that secondary
winding. In addition, the resistive connection provides a
permanent load which avoids open-circuit safety prob-
lems.

[0036] The connector socket 120 is mounted on the
circuitboard 150 and is electrically connected to the shunt
circuitry 152 to receive the voltage signals related to each
ofthe secondary windings. In thisway, the voltage signals
can be safely and conveniently output to a measurement
device external to the current transformer 100.

[0037] In Figure 3, a disassembled view of the current
transformer 100 of Figures 2A and 2B is schematically
illustrated. The same elements of Figures 2A and 2B are
identified in Figure 3 using the same reference numerals.
As can be seen, the casing 105 is provided in two halves,
which can be closed around the internal components of
the current transformer 100 to enclose all elements ex-
cept for an exposed portion of the connector socket 120
(to permit a plug to be inserted). Each half of the casing
100 comprises the three apertures 110a, 110b, 110c
which are in line with corresponding apertures in the ring-
shaped magnetic cores 130a, 130b, 130c. For clarity only
the magnetic core 130a is identified in Figure 3. At the
top portion of the magnetic core 130a the secondary
winding 140a can be seen, with ends of the windings
being connected to the back of the circuit board 150 lo-
cated above the magnetic cores 130a, 130b, 130c. A
similar configuration is provided for the secondary wind-
ings 140b and 140c corresponding to the magnetic cores
130b and 130c. Circuit elements of the shunt circuitry
152 can be seen mounted to the top surface of the circuit
board 150. Also mounted to the top surface of the circuit
board 150 is the connector socket 120. An aperture 125
is provided in one half of the casing 105 to expose a
portion of the connector 120 to the external of the current
transformer 100.

[0038] Figure 4 schematically illustrates the shunt cir-
cuitry 152 according to an embodiment of the invention.
Visible at the bottom of Figure 4 are the top portions of
each of the magnetic cores, bearing the windings 140a,
140b and 140c. The winding 140a has ends 142a and
142b which are connected to the shunt circuitry 152. The
winding 140b has ends 144a and 144b which are con-
nected to the shunt circuitry 152. The winding 140c has
ends 146a and 146b which are connected to the shunt
circuitry 152. Visible atthe top of Figure 4 is the connector
socket 120, mounted to the circuit board 150. The con-
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nector socket 120 is connected to various points of the
shunt circuitry 152.

[0039] The shunt circuitry 152 can be considered to
comprise three (related) portions. A first portion compris-
es a first group of resistors 162a, 162b and 162c which
are connected in parallel across the ends 142a and 142b
of the winding 140a. This group of resistors forms a load
across the secondary winding 140a. The side of the load
connected to the winding end 142b is connected to
groundterminaITgofthe connector socket 120. The other
side of the load, connected to the winding end 142a is
connected to a first voltage signal terminal T,. The po-
tential difference between T, and Tg, corresponding to a
voltage drop over the load provided by the group of re-
sistors 162a, 162b and 162c, provides a voltage signal
indicative of the amount of current being driven through
the secondary winding 140a, and thus the amount of cur-
rent being driven through the corresponding primary ca-
ble or busbar.

[0040] Similarly, a second portion of the shunt circuitry
152 comprises a second group of resistors 164a, 164b
and 164c which are connected in parallel across the ends
144a and 144b of the winding 140b. This group of resis-
tors forms a load across the secondary winding 140b.
The side of the load connected to the winding end 144b
is connected to ground terminal Tg of the connector sock-
et 120. The other side of the load, connected to the wind-
ing end 144a is connected to a second voltage signal
terminal T,. The potential difference between T, and Tg,
corresponding to a voltage drop over the load provided
by the group of resistors 164a, 164b and 164c, provides
avoltage signal indicative of the amount of current being
driven through the secondary winding 140b, and thus the
amount of current being driven through the correspond-
ing primary cable or busbar.

[0041] Similarly, a third portion of the shunt circuitry
152 comprises a third group of resistors 166a, 166b and
166¢ which are connected in parallel across the ends
146a and 146b of the winding 140c. This group of resis-
tors forms a load across the secondary winding 140c.
The side of the load connected to the winding end 146b
is connected to ground terminal Tg ofthe connector sock-
et 120. The other side of the load, connected to the wind-
ing end 146a is connected to a third voltage signal ter-
minal T3. The potential difference between T3 and Ty,
corresponding to a voltage drop over the load provided
by the group of resistors 166a, 166b and 166c, provides
avoltage signal indicative of the amount of current being
driven through the secondary winding 140c, and thus the
amount of current being driven through the correspond-
ing primary cable or busbar.

[0042] The connector socket 120 therefore provides
voltage signals derived from secondary windings 140a,
140b and 140c at terminals T4, T, and Tj respectively,
as well as providing a grounded terminal Tg, for connec-
tion and output to a measurement device. The voltage
signals will vary with respect to time in proportion to the
amount of current being driven through the respective
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secondary windings, which in turn varies in proportion to
the amount of current being driven through the respective
primary cable or busbar. The voltage signals can there-
fore be used to infer the amount of current passing
through the primary cable or busbar, based on a predict-
able currentratio between the primary cable and the sec-
ondary winding, and based on a predictable relationship
between the current applied to the loads of the shunt
circuitry and the voltage drop across those loads.
[0043] In Figure 4, the three groups of resistors are
connected together to a common ground. It will be ap-
preciated that this may not be necessary for some appli-
cations. Furthermore, in Figure 4, groups of resistors are
used together in parallel. It would be appreciated that
instead of this, a single resistor could be used as a load
for each secondary winding.

[0044] For a single phase current transformer, only a
single group, or a single resistor, will be required to form
aload for the one secondary winding required for a single
phase current transformer. For example, to adapt the cir-
cuit diagram of Figure 4 to a single phase design, the
windings 140b and 140c would be dispensed with, as
well as the resistors 164a, b, c and 166a, b, c.

[0045] Figure 5 schematically illustrates a current
measurement system according to an embodiment of the
present invention. The current measurement system
comprises a current transformer as described above in
relation to Figures 2, 3 and 4, as well as a measurement
device 200. As described previously, the current trans-
former comprises a connector socket 120 mounted in the
housing 100. This permits a data cable 300 to be used
to connect the current transformer to the measurement
device 100. The data cable 300 comprises a first plug
310a for insertion into the connector socket 120 of the
current transformer. The data cable 300 also comprises
a second plug 310b for insertion into a connector socket
220 of the measurement device 200. The measurement
device 200 comprises adisplay 230 for displaying voltage
and current measurements relating to the current trans-
former and the primary cable to which the current trans-
former is being applied. The measurement device 200
also comprises a user interface 240 (for example buttons
and/or switches) permitting the user to interact with the
measurement device. It will be appreciated that the
measurement device 200 is exemplary, and other types
of devices, such as general purpose computers, could
be used if provided with appropriate interface circuitry for
receiving the voltage signal via the data cable 300.
[0046] Figure 6 schematically illustrates shunt circuitry
according to an alternative embodiment. In this embod-
iment, shunt circuitry is not provided within the current
transformeritself. Instead, external shunt circuitry is used
to measure the current through the secondary winding
(and by inference the primary cable or busbar). It will
therefore be appreciated that this type of current trans-
former is intended to support a current output signal at
the connector socket. Without shunt circuitry being pro-
vided internally of the current transformer, the open-cir-
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cuit safety concerns referred to above become an issue.
To alleviate this, protection circuitry is provided in the
place of the shunt circuitry. The purpose of the protection
circuitry is to clamp the accessible voltage at the connec-
tor socket imposed by the secondary circuit (when it is
not loaded with an external shunt) to an acceptable level.
[0047] Visible at the bottom of Figure 6 are the top por-
tions of each of the magnetic cores, bearing the windings
240a, 240b and 240c. The winding 240a has ends 242a
and 242b which are connected to the protection circuitry
on a circuit board 250 (analogous to the circuit board 150
of Figure 4). The winding 240b has ends 244a and 244b
which are connected to the protection circuitry on the
circuit board 250. The winding 240c has ends 246a and
246b which are connected to the protection circuitry on
the circuit board 250. Visible at the top of Figure 4 is a
connector socket 220, mounted to the circuit board 250,
and connected to the protection circuitry and both ends
of the secondary windings.

[0048] The protection circuitry on the circuit board 250
can be considered to comprise three portions. A first por-
tion comprises a first group of diodes 262a, 262b and
262c which are connected in parallel across the ends
242a and 242b of the winding 240a. This group of diodes
serves as a voltage clamp across the secondary winding
240a when no external shunt (of for example a current
measuring circuit) is connected across the secondary
winding 240a. Each side of the voltage clamp (and thus
each end of the secondary winding 240a) is connected
to a terminal U; of the connector socket 220. When a
current measuring device is connected across the termi-
nals Uy, then the current running through the secondary
winding 240a can be measured, and the voltage clamp
will have no effect. The measured current through the
secondary winding 240ais in turn indicative of the amount
of current being driven through the corresponding prima-
ry cable or busbar.

[0049] Similarly, a second portion of the protection cir-
cuitry on the circuit board 250 comprises a second group
of diodes 264a, 264b and 264c which are connected in
parallel across the ends 244a and 244b of the winding
240b. This group of diodes serves as a voltage clamp
across the secondary winding 240b when no external
shunt is connected across the secondary winding 240b.
Each side of the voltage clamp (and thus each end of the
secondary winding 240b) is connected to a terminal U,
of the connector socket 220. When a current measuring
device is connected across the terminals U,, then the
currentrunning through the secondary winding 240b can
be measured, and the voltage clamp will have no effect.
The measured current through the secondary winding
240b is in turn indicative of the amount of current being
driven through the corresponding primary cable or bus-
bar.

[0050] Similarly, a third portion of the shunt circuitry on
the circuit board 250 comprises a second group of diodes
266a, 266b and 266¢ which are connected in parallel
across the ends 246a and 246b of the winding 240c. This
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group of diodes serves as a voltage clamp across the
secondary winding 240c when no current measuring cir-
cuit is connected across the secondary winding 240c.
Each side of the voltage clamp (and thus each end of the
secondary winding 240c) is connected to a terminal Uj
of the connector socket 220. When a current measuring
device is connected across the terminals U, then the
currentrunning through the secondary winding 240c can
be measured, and the voltage clamp will have no effect.
The measured current through the secondary winding
240c is in turn indicative of the amount of current being
driven through the corresponding primary cable or bus-
bar.

[0051] The connector socket 220 therefore permits
current signals derived from secondary windings 2403,
240b and 240c at terminal groups U4, U, and U3 respec-
tively, to be drawn through a measurement device. The
current signals represent the amount of current being
driven through the respective secondary windings, which
in turn varies in proportion to the amount of current being
driven through the respective primary cable or busbar.
The current signals can therefore be used to infer the
amount of current passing through the primary cable or
busbar, based on a predictable current ratio between the
primary cable and the secondary winding.

[0052] For a single phase current transformer, only a
single group of diodes will be required to act as a voltage
clamp for the one secondary winding required for a single
phase current transformer. For example, to adapt the cir-
cuit diagram of Figure 6 to a single phase design, the
windings 240b and 240c would be dispensed with, as
well as the corresponding groups of diodes.

[0053] The operation of the voltage clamp circuitry will
now be explained with respect to Figure 7, which sche-
matically illustrates the circuitry associated with a single
phase. This could represent the only phase of a single
phase currenttransformer, orone of the phases ofa three
phase current transformer.

[0054] Shown in Figure 7 is a secondary circuit 610
comprising a secondary winding 612, a first diode 614
connected across the secondary winding 612 in a first
direction, a second diode 616 connected across the sec-
ondary winding 612 in a secondary direction opposite to
the first direction, and a Transil diode 618. Also shown
in Figure 6 is the integral shunt resistor 622 of a current
measurement circuit 620 which is connected to the sec-
ondary circuit 610 of the current transformer. The current
measurement circuit 620 may be part of a multi-function
meter. The current measurement circuit 620 monitors the
voltage drop across the integral shuntresistor 622, which
is connected across the secondary winding 612 when
the multi-function meter is plugged into the current trans-
former via the socket. As the current flowing through the
integral shuntresistor 622 increases, so does the voltage
drop across it. In this way, the current signal generated
as an outputfrom the secondary circuit 610 of the current
transformer is converted into a voltage signal at the cur-
rent measurement circuit 620 and handled within the mul-
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ti-function meter. In particular, the microprocessor of the
multi-meter may be provided with circuitry which meas-
ures the voltage drop across the integral shunt resistor
622 and converts the read value into a digital value which
the microprocessor can understand, process and dis-
play. The voltage drop across the integral shunt resistor
622 maybe of order 100mV.

[0055] When in normal use as described above, the
voltage drop seen by the diodes 614 and 616 will be well
below the forward voltage required for the diodes to con-
duct, and therefore the diodes will not affect the signal.
The voltage drop seen by the diodes 614, 616 in normal
use may be for example around 100mV across the shunt
resistor plus a negligible voltage drop of the cable con-
necting the current transformer to the multi-meter. This
is lower than the 0.6V typical forward voltage for a diode.
[0056] When the measurement circuit 620 is discon-
nected from the secondary circuit 610 while current is
running through the primary cable or busbar, then the
voltage seen by the diodes will begin to rise to approxi-
mately 0.6V (for example), at which point the diode for-
ward voltage of the diodes 614, 616 will be exceeded
and the diodes 614, 616 will begin to conduct. This serves
to clip the output waveform and clamp the voltage ac-
cessible at the connector socket of the current transform-
er to a safe level. The secondary current will be flowing
through the diodes 614, 616 with approximately a 0.6V
voltage drop when the current transformer is in an un-
plugged (open circuit) state with current running through
the primary cable or busbar. It will be appreciated that
the diode 614 serves to limit the current flowing in one
direction through the secondary circuit 610 while the di-
ode 616 serves to limit the current flowing in the other
direction through the secondary circuit 612.

[0057] The diode 618 is a Transil diode, which is fitted
as a secondary method of protection in case the diodes
614, 616 fail for any reason. If this happens then the
Transil diode would serve to limit the accessible voltage
at the output socket of the current transformer to the cho-
sen Transil diode level.

[0058] Itwillbeappreciated thatin the case ofthe shunt
circuitry of Figure 4, an integral shunt is not required in
the measurement device 200, since the output from the
shunt circuitry is a voltage signal which can be directly
read and handled by a microprocessor of the measure-
ment device 200. In contrast, in the case of the protection
circuitry of Figures 6 and 7, a shunt will be required in
the measurement device connecting to the currenttrans-
former, since the output from the shunt circuitry of the
current transformer is a current signal which needs to be
converted into a voltage signal which can be read and
handled by the microprocessor of the measurement de-
vice 200.

[0059] The first described embodiment uses internal
shunt circuitry to output a voltage signal at the connector
socket of the current transformer. Safety results in part
from the fact that a shuntis present across the secondary
winding(s) at all times. The alternative embodiment does
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not use internal shunt circuitry, thus effectively outputting
current signals. Safety in this case results from the pro-
tection circuitry, which forms a voltage clamp which
would clamp the accessible voltage in the event that an
external shunt is not connected (via the connector sock-
et) to the secondary windings while current is running
through the primary cable or busbar. It should be under-
stood thatthe firstand second embodiments can be com-
bined, to result in a current transformer having both in-
ternal shunt circuitry (resistive shunt) resulting in a volt-
age output, and protection circuitry (for example coupled
in parallel with the internal shunt circuitry across the sec-
ondary winding(s)) which would act as a back-up form of
protection should the shunt circuitry (e.g. a resistor) fail.
[0060] Although illustrative embodiments of the inven-
tion have been described in detail herein with reference
to the accompanying drawings, itis to be understood that
the invention is not limited to those precise embodiments,
and that various changes and modifications can be ef-
fected therein by one skilled in the art within the scope
of the invention as defined by the appended claims.

Claims
1. Athree phase currenttransformer (100), comprising:

a housing (105) having three apertures (110a-
110c), each for receiving a primary cable or bus-
bar of a respective phase of a three phase power
supply;

three magnetic cores (130a-130c) enclosed
within the housing and being positioned proxi-
mate to respective ones of the apertures so that
a magnetic field is produced in the respective
magnetic core when a primary current flows
through a primary cable or busbar received
through the respective aperture;

three secondary windings (140a-140c) en-
closed within the housing, each secondary wind-
ing being wrapped around at least a portion of
a respective one of the magnetic cores so that
a secondary current is induced in the secondary
winding when a magnetic field is produced in
the respective magnetic core;

a shunt circuitry (152) enclosed within the hous-
ing and being connected across the secondary
windings to generate arespective voltage signal
for each secondary winding; and

a connector socket (120) integrally mounted to
the housing and electrically connected to the
shunt circuitry for outputting the voltage signals;
wherein the shunt circuitry (152) is configured
to provide a load across the secondary windings
regardless of whether a data lead is connected
to the connector socket;

wherein the shunt circuitry (152) generates are-
spective voltage signal for each of the three
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10.

phases of the power supply; and wherein

the connector socket (120) is configured to out-
put the voltage signals for each of the three
phases.

A current transformer according to claim 1, wherein
the shunt circuitry and the connector socket are
mounted to a circuit board located within the housing.

A current transformer according to any preceding
claim, wherein each magnetic core substantially sur-
rounds the respective aperture.

A current transformer according to claim 1, further
comprising one or more busbars fixed within respec-
tive ones of the apertures.

A current transformer according to claim 1, wherein
the shunt circuitry comprises a first shunt resistor
connected across afirst of the three secondary wind-
ings, a second shunt resistor connected across a
second of the three secondary windings, and a third
shunt resistor connected across a third of the three
secondary windings.

A current transformer according to claim 5, wherein
the first, second and third shunt resistors are con-
nected together at one end ata common ground, the
voltage drop between the common ground and the
other end of each of the first, second and third shunt
resistors providing voltage signals for the respective
phases.

A current transformer according to claim 1, wherein
the shunt circuitry comprises a first shunt resistor
group connected in parallel across a first of the three
secondary windings, a second shunt resistor group
connected in parallel across a second of the three
secondary windings, and a third shuntresistor group
connected in parallel across a third of the three sec-
ondary windings.

A current transformer according to claim 7, wherein
the first, second and third shunt resistor groups are
connected together at one end at a common ground,
the voltage drop between the common ground and
the other end of each of the first, second and third
shunt resistor groups providing voltage signals for
the respective phases.

A current transformer according to any preceding
claim, wherein the socket is an RJ45 connector.

A system for measuring electric current in a primary
cable or busbar, comprising:

a currenttransformer (100) according to any one
of claims 1 to 9; and
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a measurement device (200) for receiving the
voltage signals output from the current trans-
former and estimating the amount of current car-
ried by the primary cable or busbar in depend-
ence on the received voltage signals.

A current transformer according to any one of claims
1 to 9, further comprising protection circuitry en-
closed within the housing and being connected
across the secondary windings to limit the accessible
voltage at the connector socket imposed by the sec-
ondary windings.

A current transformer according to claim 11, wherein
the protection circuitry comprises a first diode con-
nected across the secondary winding and a second
diode connected in parallel with the first diode across
the secondary winding, the first and second diodes
being connected across the secondary winding in
opposite directions.

A current transformer according to claim 11 or claim
12, wherein the protection circuitry comprises a
Transil diode connected across the secondary wind-

ing.
A three phase current transformer, comprising:

a housing having three apertures, each for re-
ceiving a primary cable or busbar of arespective
phase of a three phase power supply;

three magnetic cores enclosed within the hous-
ing and being positioned proximate torespective
ones of the apertures so that a magnetic field is
produced in the respective magnetic core when
a primary current flows through a primary cable
or busbar received through the respective aper-
ture;

three secondary windings enclosed within the
housing, each secondary winding being
wrapped around atleast a portion of arespective
one of the magnetic cores so that a secondary
current is induced in the secondary winding
when a magneticfield is produced in the respec-
tive magnetic core;

a connector socket (220) integrally mounted to
the housing for outputting the current generated
by the secondary windings; and

a protection circuitry enclosed within the hous-
ing and being connected across the secondary
windings to limit the accessible voltage at the
connector socket imposed by the secondary
windings;

wherein the connector socket is electrically con-
nected to the protection circuitry and configured
to output the current signals generated by each
of the three secondary windings.
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15. A system for measuring electric current in a primary

cable or busbar, comprising:

a current transformer according to claim 14; and
a measurement device having a shunt circuitry
which when connected across the secondary
windings of the current transformer via the con-
nector socket is operable to generate a respec-
tive voltage signal for each secondary winding,
and operable to estimate the amount of current
carried by the primary cable or busbar in de-
pendence on the received voltage signals.

Patentanspriiche

Dreiphasiger Stromwandler (100), umfassend:

ein Gehause (105) mit drei Offnungen (110a-
110c), wobei jede zum Aufnehmen eines Pri-
markabels oder einer Sammelschiene einer ent-
sprechenden Phase einer dreiphasigen Strom-
versorgung ausgelegt ist,

drei Magnetkerne (130a-130c), die in dem Ge-
hause enthalten und nahe an entsprechenden
der Offnungen positioniert sind, so dass ein Ma-
gnetfeldindem entsprechenden Magnetkern er-
zeugt wird, wenn ein Primarstrom durch ein Pri-
markabel oder eine Sammelschiene fliet, die
durch die entsprechende Offnung aufgenom-
men wurde;

drei Sekundarwicklungen (140a-140c), die in
dem Gehause enthalten sind, wobei jede Se-
kundarwicklung um mindestens einen Teil eines
entsprechenden der Magnetkerne herumgewi-
ckelt ist, so dass ein Sekundéarstrom in der Se-
kundarwicklung induziert wird,

wenn ein Magnetfeld in dem entsprechenden
Magnetkern erzeugt wird;

eine Messschaltung (152), die in dem Gehause
enthalten und Giber die Sekundarwicklungen ge-
schaltetist, um ein entsprechendes Spannungs-
signal fur jede Sekundarwicklung zu erzeugen;
und

eine Verbindungsbuchse (120), die in dem Ge-
hause integriert eingebaut und elektrisch mitder
Messschaltung verbunden ist, um die Span-
nungssignale auszugeben;

wobei die Messschaltung (152) dafiir ausgelegt
ist, unabhangig davon, ob eine Datenleitung mit
der Verbindungsbuchse verbunden ist, eine
Last Uber den Sekundarwicklungen bereitzu-
stellen;

wobei die Messschaltung (152) ein entspre-
chendes Spannungssignal fur jede der drei Pha-
sen der Stromversorgung erzeugt, und wobei
die Verbindungsbuchse (120) dafir ausgelegt
ist, die Spannungssignale fir jede der drei Pha-
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sen auszugeben.

Stromwandler nach Anspruch 1, wobei die Mess-
schaltung und die Verbindungsbuchse auf einer Lei-
terplatte angebracht sind, die sich in dem Gehause
befindet.

Stromwandler nach einem der vorhergehenden An-
spriiche, wobei jeder Magnetkern im Wesentlichen
die entsprechende Offnung umgibt.

Stromwandler nach Anspruch 1, ferner eine oder
mehrere Sammelschienen umfassend, die in ent-
sprechenden der Offnungen befestigt sind.

Stromwandler nach Anspruch 1, wobei die Mess-
schaltung einen ersten Messwiderstand, der Uber ei-
ne erste der drei Sekundarwicklungen geschaltet ist,
einen zweiten Messwiderstand, der Uber eine zweite
der drei Sekundarwicklungen geschaltet ist, und ei-
nen dritten Messwiderstand, der Uber eine dritte der
drei Sekundarwicklungen geschaltet ist, umfasst.

Stromwandler nach Anspruch 5, wobeidererste, der
zweite und der dritte Messwiderstand an jeweils ei-
nem Ende zusammen mit einer gemeinsamen Mas-
se verbunden sind, wobei der Spannungsabfall zwi-
schendergemeinsamen Masse und dem jeweils an-
deren Ende jedes des ersten, des zweiten und des
dritten Messwiderstands Spannungssignale fir die
entsprechenden Phasen bereitstellt.

Stromwandler nach Anspruch 1, wobei die Mess-
schaltung eine erste Messwiderstandsgruppe, die
parallel Ubereine erste derdrei Sekundarwicklungen
geschaltet ist, eine zweite Messwiderstandsgruppe,
die parallel Uber eine zweite der drei Sekundarwick-
lungen geschaltet ist, und eine dritte Messwider-
standsgruppe, die parallel Uber eine dritte der drei
Sekundarwicklungen geschaltet ist, umfasst.

Stromwandler nach Anspruch 7, wobei die erste, die
zweite und die dritte Messwiderstandsgruppe an je-
weils einem Ende zusammen mit einer gemeinsa-
men Masse verbunden sind, wobei der Spannungs-
abfall zwischen der gemeinsamen Masse und dem
jeweils anderen Ende jeder der ersten, zweiten und
der dritten Messwiderstandsgruppe Spannungssig-
nale fir die entsprechenden Phasen bereitstellt.

Stromwandler nach einem der vorhergehenden An-
spriche, wobei die Buchse ein RJ45-Verbinder ist.

System zum Messen elektrischen Stroms in einem
Primarkabel oder einer Sammelschiene, umfas-

send:

einen Stromwandler (100) nach einem der An-
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spruche 1 bis 9; und

eine Messvorrichtung (200) zum Aufnehmen
der Spannungssignale, die von dem Strom-
wandlerausgegeben werden, und Schatzen der
Stromstarke, die von dem Primarkabel oder der
Sammelschiene gefiihrt wird, in Abhangigkeit
von den aufgenommenen Spannungssignalen.

Stromwandler nach einem der Anspriiche 1 bis 9,
ferner eine Schutzschaltung umfassend, die in dem
Gehause enthalten und Gber die Sekundarwicklun-
gen geschaltet ist, um die von den Sekundarwick-
lungen aufgepragte, an der Verbindungsbuchse ab-
greifbare Spannung zu begrenzen.

Stromwandler nach Anspruch 11, wobei die Schutz-
schaltung eine erste Diode, die Uber die Sekundar-
wicklung, und eine zweite Diode, die parallel zur ers-
ten Diode Uber die Sekundarwicklung geschaltet ist,
umfasst, wobei die erste und die zweite Diode in ent-
gegengesetzten Richtungen Uber die Sekundar-
wicklung geschaltet sind.

Stromwandler nach Anspruch 11 oder Anspruch 12,
wobei die Schutzschaltung eine Transil-Diode um-
fasst, die Uber die Sekundarwicklung geschaltet ist.

Dreiphasiger Stromwandler, umfassend:

ein Gehause mit drei Offnungen, wobei jede
zum Aufnehmen eines Primarkabels oder einer
Sammelschiene einer entsprechenden Phase
einer dreiphasigen Stromversorgung ausgelegt
ist,

drei Magnetkerne, die in dem Gehause enthal-
ten und nahe an entsprechenden der Offnungen
positioniert sind, so dass ein Magnetfeld in dem
entsprechenden Magnetkern erzeugt wird,
wenn ein Priméarstrom durch ein Primarkabel
oder eine Sammelschiene flieRt, die durch die
entsprechende Offnung aufgenommen wurde;
drei Sekundarwicklungen, die in dem Gehaduse
enthalten sind, wobei jede Sekundarwicklung
um mindestens einen Teil eines entsprechen-
den der Magnetkerne herumgewickelt ist, so
dass ein Sekundarstrom in der Sekundarwick-
lung induziert wird, wenn ein Magnetfeld in dem
entsprechenden Magnetkern erzeugt wird;
eine Verbindungsbuchse (220), die in dem Ge-
hause integriert eingebaut ist, zum Ausgeben
des von den Sekundarwicklungen erzeugten
Stroms; und

eine Schutzschaltung, die in dem Gehause ent-
halten und Uber die Sekundarwicklungen ge-
schaltet ist, um die von den Sekundarwicklun-
gen aufgepragte, an der Verbindungsbuchse
abgreifbare Spannung zu begrenzen;

wobei die Verbindungsbuchse mit der Schutz-
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schaltung elektrisch verbunden und daflr aus-
gelegt ist, die Stromsignale auszugeben, die
von jeder der drei Sekundarwicklungen erzeugt
werden.

15. System zum Messen elektrischen Stroms in einem

Primarkabel oder einer Sammelschiene, das um-
fasst:

einen Stromwandler nach Anspruch 14; und
eine Messeinrichtung mit einer Messschaltung,
die, wenn sie Uber die Sekundarwicklungen des
Stromwandlers geschaltet ist, Uber die Verbin-
dungsbuchse betrieben werden kann, um ein
entsprechendes Spannungssignal fiir jede Se-
kundarwicklung zu erzeugen, und betrieben
werden kann, die Stromstarke zu schatzen, die
von dem Primarkabel oder der Sammelschiene
gefuhrt wird, in Abhangigkeit von den aufge-
nommenen Spannungssignalen.

Revendications

Transformateur de courant

comprenant :

triphasé (100),

une enveloppe (105) ayant trois ouvertures
(110a-110c), chacune étant destinée a recevoir
une barre omnibus ou cable primaire d’'une pha-
se respective d’une alimentation triphasée ;
trois noyaux magnétiques (130a-130c) enfer-
més a l'intérieur de I'enveloppe et étant position-
nés a proximité immédiate des ouvertures res-
pectives de maniére a ce qu’un champ magné-
tique soit produit dans les noyaux magnétiques
respectifs lorsqu’un courant primaire s’écoule a
travers une barre omnibus ou cable primaire re-
¢u a travers l'ouverture respective ;

trois enroulements secondaires (140a-140c)
enfermés a l'intérieur de I'enveloppe, chaque
enroulement secondaire étant enroulé autour
d’au moins une partie d’un noyau respectif des
noyaux magnétiques de maniére a ce qu’un cou-
rant secondaire soit induit dans I'enroulement
secondaire lorsqu’un champ magnétique est
produit dans le noyau magnétique respectif ;
une circuiterie en dérivation (152) enfermée a
lintérieur de 'enveloppe et étant connectée aux
bornes des enroulements secondaires pour gé-
nérer un signal de tensionrespectif pour chaque
enroulement secondaire ; et

une embase de connecteur (120) montée soli-
dairement sur 'enveloppe et connectée électri-
quement a la circuiterie en dérivation pour four-
nir des signaux de tension ;

dans lequel la circuiterie en dérivation (152) est
configurée de fagon a fournir une charge aux
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bornes des enroulements secondaires, qu’un fil
de données soit connecté ou pas a 'embase de
connecteur ;

dans lequel la circuiterie en dérivation (152) gé-
nére un signal de tension respectif pour chacune
des trois phases de l'alimentation ; et dans le-
quel

’embase de connecteur (120) est configurée de
facon a fournir les signaux de tension pour cha-
cune des trois phases.

Transformateur de courant selon la revendication 1,
dans lequel la circuiterie en dérivation et l'embase
de connecteur sont montées sur une carte de circuits
imprimés a l'intérieur de I'enveloppe.

Transformateur de courant selon 'une quelconque
des revendications précédentes, dans lequel cha-
que noyau magnétique entoure essentiellement
'ouverture respective.

Transformateur de courant selon la revendication 1,
comprenant en outre une ou plusieurs barres omni-
bus fixées a lintérieur des ouvertures respectives.

Transformateur de courant selon la revendication 1,
danslequellacircuiterie en dérivation comprend une
premiére résistance en dérivation connectée aux
bornes d’un premier des trois enroulements secon-
daires, une deuxieme résistance en dérivation con-
nectée aux bornes d’'un deuxiéme des trois enrou-
lements secondaires, et une troisiéme résistance en
dérivation connectée aux bornes d’un troisieme des
trois enroulements secondaires.

Transformateur de courant selon la revendication 5,
dans lequel la premiére, la deuxiéme et la troisiéme
résistance en dérivation sont connectées ensemble
a une extrémité au niveau d’une masse commune,
la chute de tension entre la masse commune et
autre extrémité de chacune des premiere, deuxie-
me ettroisiémerésistances en dérivation fournissant
des sighaux de tension pour les phases respectives.

Transformateur de courant selon la revendication 1,
dans lequel la circuiterie en dérivation comprend un
premier groupe derésistances endérivation connec-
té en paralléle aux bornes d’un premier des trois en-
roulements secondaires, un deuxiéme groupe deré-
sistances en dérivation connecté en paralléle aux
bornes d’un deuxieme des trois enroulements se-
condaires, et un troisi€éme groupe de résistances en
dérivation connecté en paralléle aux bornes d’un troi-
siéme des trois enroulements secondaires.

Transformateur de courant selon la revendication 7,
dans lequel le premier, le deuxiéme et le troisieme
groupe de résistances en dérivation sont connectés
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ensemble a une extrémité au niveau d’une masse
commune, la chute de tension entre la masse com-
mune et l'autre extrémité de chacun des premier,
deuxiéme et troisieme groupes de résistances en
dérivation fournissant des signaux de tension pour
les phases respectives.

Transformateur de courant selon 'une quelconque
des revendications précédentes, dans lequel 'em-
base est un connecteur RJ45.

Systéme pour mesurer un courant électrique dans
une barre omnibus ou un cable primaire,
comprenant :

un transformateur de courant (100) selon l'une
quelconque des revendications 1 a2 9 ; et

un dispositif de mesure (200) pour recevoir les
sighaux de tension fournis depuis le transforma-
teur de courant et pour estimer la quantité de
courant portée par la barre omnibus ou le cable
primaire en dépendance des sighaux de tension
regus.

Transformateur de courant selon 'une quelconque
des revendications 1 a 9, comprenant en outre une
circuiterie de protection enfermée a l'intérieur de
l'enveloppe et étant connectée aux bornes des en-
roulements secondaires de fagon a limiter la tension
accessible a 'embase de connecteur imposée par
les enroulements secondaires.

Transformateur de courant selon la revendication
11, dans lequel la circuiterie de protection comprend
une premiére diode connectée aux bornes de 'en-
roulement secondaire et une deuxiéme diode con-
nectée en paralléle avec la premiére diode aux bor-
nes de I'enroulement secondaire, ces premiére et
deuxieme diodes étant connectées aux bornes de
'enroulement secondaire dans des sens opposés.

Transformateur de courant selon la revendication 11
ou la revendication 12, dans lequel la circuiterie de
protection comprend une diode Transil connectée
aux bornes de I'enroulement secondaire.

Transformateur de courant triphasé, comprenant :

une enveloppe ayant trois ouvertures, chacune
étant destinée a recevoir une barre omnibus ou
cable primaire d’'une phase respective d’une ali-
mentation triphasée ;

trois noyaux magnétiques enfermés a l'intérieur
de I'enveloppe et étant positionnés a proximité
immédiate des ouvertures respectives de ma-
niére a ce qu’un champ magnétique soit produit
dans les noyaux magnétiques respectifs lors-
qu’un courant primaire s’écoule a travers une
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barre omnibus ou un cable primaire recu a tra-
vers l'ouverture respective ;

trois enroulements secondaires enfermés a I'in-
térieur de I'enveloppe, chaque enroulement se-
condaire étant enroulé autour d’au moins une
partie d’un noyau respectif des noyaux magné-
tiguesde maniére a ce qu'un courant secondaire
soit induit dans I'enroulement secondaire lors-
qu’un champ magnétique est produit dans le
noyau magnétique respectif ;

une embase de connecteur (220) montée soli-
dairement sur I'enveloppe pour fournir le cou-
rant généré par 'enroulement secondaire ; et
une circuiterie de protection enfermée a I'inté-
rieur de I'enveloppe et connectée aux bornes
des enroulements secondaires de fagon a limi-
ter la tension accessible a 'embase de connec-
teur imposée par les enroulements
secondaires ;

danslequell’embase de connecteur estconnec-
tée électriquement a la circuiterie de protection
et configurée de fagon a fournir les signaux de
courant générés par chacun des trois enroule-
ments secondaires.

15. Systéme pour mesurer un courant électrique dans

une barre omnibus ou
comprenant :

un cable primaire,

un transformateur de courant selon la revendi-
cation 14 ; et

un dispositif de mesure ayant une circuiterie en
dérivation qui, lorsqu’il est connecté aux bornes
des enroulements secondaires du transforma-
teur de courant via 'embase de connecteur,
peut étre utilisé pour générer un signal de ten-
sion respectif pour chaque enroulement secon-
daire, et qui peut étre utilisé pour estimer la
quantité de courant portée par la barre omnibus
ou le cable primaire en dépendance des signaux
de tension regus.
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ARAMTRANSZFORMATOR

STABADALMIICENYPONTOR

Harosalisinh dramravsziormator (100}, amely tartalmas
egy hiwat (108), amelynek hdvom nyildse (110a-1100) van, amely nyildack mindegyike sgy k-
rovfisisd thpegysdy rosgfleld Ghaistnak privyer voroidkst vagy gvliitdsinist fogadis;
hérom mdgnesss magat {1302-130c¢8, amelvek 2 hdz bebeidban 1 meghlald ayilas kinelthon vare
nak eibelyerve oly madow, bogy magneses mext JBFGn Kiw o megleinld magnesss sepbun,
amilor egy primer dvam folvik « megfuield nyildson heresztil bedrkead primer vercitkben vagy
sytitdsinen;
hivom szekunder tekevoset {190a- 1900, smelyek @ hie belegiében vannak slhelyezve, & ahol
mindegyik szckunder tekervs @ meglield magreses mag fegalabl egy résee hOrd vam tekercsslve
oy mddon, hopy szeluxder Soum bidukalGaik wsrekunder tskercshen, amikor-a mepfeledd wmage
neses maghan mdgovses merd jon ey
epy stntdramkdet (152), soiely & héz belsgjdben vin slhelyenve & wuely a avehonder tekerosske
her van kéve ¢ly middon, hogy mindegyik saehunder tekerssben meglelellh fesnttitsdgiel 05in
Iaerds
egy osattakosd fogiadawt (130), ansely o hie szerves rénzét képezt € clehtromonnn osatiakoniy »
sntdramiirhde feoniilicdgielek ibocsdtisa ofabol;
atol 3 obntirandiedy (152} Gpy van konfipuediva, hogy a szekunder tekercssken heresztid odyan
ferhelést kozzon Kive, amely figgetien witél, bogy sdott vezeték keposolddik-¢ a csatlakozd fogla
aihoz;

sbol & sOntheakdr (182) epy megleleld feszihisdgielet @it o6 v tipegyasy mindhdrom fhaise

szamdra; & ahol

a veatlakozd foglalat (120} Ggy van Malekitva, kogy mindharom Hals szamies kiadja » fesailtadg-
Az b, igdnypont seerinti dramtranseformadton, abel 2 séntheamkde &8 a ceatlakond foglalal 5 hdz belsejds
ben ethelyezett drambknt Kartyara van saerelve,
Az 21626 igdnyponioh blrmelytke soriotl dramransaiooniton, abol mindegyik pildgneses mag nyegd-
hen kiriiveszi ag ahhoe tartcad nyfldst.
&z . iglwypont seenintt amtranseformitor, anely terbalmas teadbbs egy vagy 1Obh gyliitdsiot, aely
rogatve van sz shhoz tartozd nyildsban.
&z 1. igsnypont ssefint dramtranszfonndion, abol 4 sBntdrankey tandimas spyv oled storeflondliast,
amely 3 hdvomy saclaunder tokeres kontl epy oled tebercised van horesaibe kaposolva, spy misadik
sOntellendliday, smely 2 hirom wekunder twheres kel opy redsodik tekercosel van keresztbe kaposolva,
valamint ogy buomadik shutetlendiidst, amely @ barowm saefomder tebercs kSt egy harnadik tokeroosel

vaun kerenzthe kaposodes,

e HG
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Az 5. igdnypond szerintl ramtranveformstor, ahol ax elsd, & misodik & 8 harmadik sénwllenallas a2
epyik végiikda kicts Hildre van kiive, tovabbd a kieds Ol & az 2led, o mdsedik &5 @ harmadik
sintelendlids mdsik vége kozoth fesaithedpesds fesziiltadgielet bintosit » mosgfeleld fizisok sefnrdra,

Az 1, igéaypont seenintl Samirareaformdivg, ahol a sdntfrandkdy tartshmas ogy ol sdpteliendlide
sseportot, amely parduramosan van kaposobvr a hdrom szekunder tekeres kel ogy oled tekercesel, egy
mésedik somellensiisonoporton, audy plrhuzamosan van kapeentva g Birae seckander teberes kiall
agv masodik tekerncsel, valamint sgy harmiadik sdutellendliSc-csoportot, swely plrhuzamvsan van kapr
csotva 3 hrom szskunder tekeres bzl egv harmadik tebercosel,

A7, igdoypont seerinti dramtransziormdtor, ahol sz el 2 nudsodik €5 a haemadik sSntellendliis-csopont
az exyik vépin Gaze van kapesalva &5 kiete Bidre var kdtve, ahol 8 kozds fd & az olsd, @ mdsodik &s

&

s hasrmasdik sSntellenalids-vsoport misdk vige kdudtn fecpliftedpasds fosaiilivégislet biziosit 8 meploleld
fhzia szdmirs,
A elnd igdoypontok birmalyike seoriid Sramtranssformdtor, sbol & fglatat epy RIS essthabond
Rendszer ogy primer vezeidkben vagy gyiithsinben folpd elskiramns Sram midrdsére, amely tanaltbas
rgy, 3z 19, ipdaypantol bbrmelyike szevintt dramiranseformiton (100) &
sgy oxérieskozt (2007 az rampansefonaiiorbdl kildpd fesaidisdpielok fogadisivy & u priver
vezetdkben vagy & gyijiGeinsn snilifort Aot psgysagdnal a bedrkezd feszubisdgielakid! Riged
boosléadre,
Az -8, igényponiok bérmelythe seedot! dranranssformdtor, smely tavtalnaz tovibba egy védidrams
K, amely 8 hdz belseiéhen van elrendsave, & anely kercsatbe van Raposulva & szekunder tokercsokkel
8 seekunder tekerosel shal g ceatlakozd foglalatndl elérheld fonailindg borlitoelsina:
A 1L igéaypont weerintl Srambtransaformiitee, ahol a védtaramitr rtaimaz egy clad didday, amely ke
reszibe van kaposaive a szekonder tekercosel s oy ratsadik diddar, amely parhuzamonan van Kapesolva
ax olsd didddval amsly olsd didda heresztbe van kaposelva 8 suxkoader ekacessl tnedbbd shol az olsd
é¢ 3 ndaeadih didda olientéles rdnyban kersasthe van kapasclva & mésodik tekerncsel.
A HEovagy 12 igdnypont szexintl dramitranszformator, shol o védGivarmkir tavtalmaz pgy Teanst didd,
aovely Kerssatbe van Raposobie 3 vaskunder tekeroosal.
Haromfaieh draatrnsafonmitor, amely tartaboa
sy hleat €108), aonelynek hirom seildse (1101100} van, anely nyiasok mindegyike egy ka-
romizist tipegyséy megfeleld frisdnak primer veratskst vagy guliitdslniét fogadia;
Tdrom magneass magot (1301300}, amelyek 3 bie belsejsben vannak cihelyeave & a meghheld
ayilds kézelshen vannak sthalyezve oly niddon, hogy mégneses mezd Jn e o meghleld még-
neses maghan, amikor sgy ptimer dvam folvik o megfeleld nyilison kereaatitl besrkezd primer
vescithben vagy gyiitdsinen;
fharon: sxckander tekercest (14001400}, amelyek o hiz belseiében vannak whelyszve & alinl
rotndexyik szekunder tekeres & pegfeleld mdgneses ming fogalabb egy résae kind van tekerciehve
oy mddon, hogy seckunder dram indekdlodik o srebunder tekercoeldshen, amikor 2 megfeleld
magneses maghan magneses e jon s
exy casthikoa foglalalct {2207, aronly & bde sueress réondt kipest, &y wnely ¢ seekunder whorcsek

Altal elbaltitott draneat seolpdhays; &



epy védtdramkin, amely a bz belseithen van cthelyezve, & amely Rereszibe van Raposolva &
szckunder fokerosekkel = saehunder tekercsek altad elddliiton, a csatlakors Soglulatndl elérhetd fo-
seiitedy horlatonisa c8fahoY;
shol a ceatlakozd foglalet leltromesan cuatigkorik a védarandirkéz ¢ gy van klalakltva,
hogy Kimenvtén megislomnel 8 hdron seehander tekescs $linl «lodliftntt Sramjeleh.

15, Rendszer egy primer veretékben vagy gyfitdsinben folyd clekiromos Sram méréadrs, smely rendszer

tartalmaz; _

egy, @ 14, igdaypont szexintt Sraovranseformdiart; €5
sgy mérdesekint, amelyrek clyan Outhoanddre van, wasly he az feavtranszformitor szekunder
sekerossivel keresathe van kaposalva o csathakosd foglalat révén, akkor figy moliktdik, hogy a2
spves szekunder tekerosel aedodvg opy micglleld feextiftedgielet &t o1, tovabhd dgy witkodik,
hoy a primer vereiSkben vagy a gyiijitainen tovabbitoft dram nagysi@it  bedrkezd Tesathedgje-

lek figgvénydbon beostill reng.
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