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(57) Abrege/Abstract:

A current transformer assembly includes at least one Rogowski coll having a first closeable loop with an electrically conductive coll
member and a first pair of terminals. An Integrator unit has respectively a cable connected across the first pair of terminals of a
respective Rogowski coll. Each respective Rogowski coll provides an output voltage recelved by the integrator assembly caused by
when a respective electrical conductor on a phase of a multiphase circuit Is arranged within an opening of the closeable first loop of
the respective Rogowski coll, and provides an output signal proportional to a current in a conductor arranged Iin an opening of a
Rogowski coll. At least one of the Rogowski colls includes an inline calibration unit for fast calibration and recalibration when
retrofitting a monitor module that monitors a value of the current in one or more conductors.
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(57) Abstract: A current transformer assembly includes at least one Rogowski coil having a first closeable loop with an electrically
& conductive coil member and a first pair of terminals. An integrator unit has respectively a cable connected across the first pair
& of terminals of a respective Rogowski coil. Each respective Rogowski coil provides an output voltage received by the integrator
e\ assembly caused by when a respective electrical conductor on a phase of a multiphase circuit is arranged within an opening of the
closeable first loop of the respective Rogowski coil, and provides an output signal proportional to a current in a conductor arranged
in an opening of a Rogowski coil. At least one of the Rogowski coils includes an inline calibration unit for fast calibration and
recalibration when retrofitting a monitor module that monitors a value of the current in one or more conductors.
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FLEXIBLE CURRENT TRANSFORMER ASSEMBLY

BACKGROUND OF THE INVENTION
[002] 1. Field of the Invention

The present invention relates to a system and a method to integrate Rogowski
coils with integrator electronics to create an optimal current transformer (CT) sub-
system for use in permanent electricity monitoring. More particularly, the present
invention 1s related to current transformer assemblies. Typically, a current transformer
assembly includes at ieast one Rogowski coil having a first closeable loop with an
electrically conductive coil member and a first pair of terminals. An integrator unit has
respectively a cable connected across the first pair of terminals of a respective
Rogowski coil.
[003] 2. Discussion of the Related Art
[004]  Devices that measure electricity usage typically employ CTs. CTs are generally
installed so that the electrical current of the load to be measured flows through the
transformer such that an output signal is produced by magnetic coupling.
[005] Most CTs in use today employ various types of metal cores to concentrate
magnetic flux. Metal core CTs are problematic in that they are not flexible and may be
difficult to install in applications in which physical space is limited or the primary
conductor is relatively large in size or irregular in shape. This can be a probiem of
significant concern when retrofitting electricity meters into existing buildings.
[006] Onec alternative to metal core CTs is the use of a Rogowski coil. The principle
of the Rogowski coil is well-known, wherein if a coil of uniformly spaced turns that 1s
wound on a former of constant cross-sectional area is arranged in a loop, then the
instantaneous voltage induced in the coil is proportional to the rate of change of the total
current passing through the loop at any instant. By connecting an integrator to the two

terminals of the Rogowski coil, it is then possible to provide a voltage as an output that
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1s proportional to the current passing through the loop. Such a device 18 sometimes
referred to as a Rogowski transducer.

[007]  The use of Rogowski coils also provides an advantage 1n that they can be
constructed of flexible material, and can be used 1n arcas where space 18 limited. In
addition, the Rogowski coil 1s suitable for use when 1t 1s not practical or desirable to
disconnect a conductor, because the coil can be looped around the conductor.

[008]  In addition, Rogowski coils can be built into a flexible rope-like form that 1s
more ¢asily-positioned around primary conductors when surrounding physical space 1s
limited. When using Rogowski coils an electronic integrator 1s required to produce an
output that 18 proportional to the measured current. The use of an electronic integrator
results 1n added complexity and expense, which are factors contributing to the
historically Iimited use of this device. Typically, a Rogowski transducer would be a
temporary testing device and was not envisioned for pro-longed installation to monitor a
particular conductor.

[009]  There are clectricity monitoring products available today that employ
Rogowski coils for measuring electric current. These products are generally designed for
temporary test applications and are not readily useful or cost-effective for permanent
clectricity monitoring applications.

[0010] FIG. 1A 1s a drawing of a known application of a Rogowski coil 100 used to
monitor current. A wire 105 1s wrapped around the core 110. The coil 100 1s arranged so
that an clectrical conductor 115 intersects the center opening of the coil 100. The coil
100 has two terminals 122, 123, connected to an integrator 200. When current flows 1n
the conductor 113, a flux 1n the coil 100 produces an output voltage at the terminals 122,
123. Based on the output voltage at the terminals of the coil 122, 123, the integrator 200
associated with an operational amplifier produces an output signal proportional to the
current flowing in the conductor 115. In FIG. 1A, "I(t)" represents a current generated
by the Rogowski1 coil 100 as a function over time, "Z" represents a cable connecting a
Rogowski coil 100 with an integrator 200, "R" represents a resistor and "C" represents a
capacitor, both associate with an operational amplifier to create an integrator 200. The
Output 1s a voltage represented as a voltage function "v(t)" which varies over time.
[0011] The particular integrator shown 1n FIG. 1A 1s active integrator because it uses

an operational amplifier. There are also passive integrators constructed of capacitors,



CA 02675971 2009-07-17
WO 2008/089422 PCT/US2008/051461

resistors and/or inductors, but these integrators do not contain an operational amplifier.
Passive 1ntegrators tend to be less stable in their output. However, even active
integrators have some drawbacks. For example, a periodic reset of the operational
amplifier may be used so that the output does not ramp, which would be undesirable 1f
the device 1s used for current monitoring.

[0012] Accordingly, until microprocessor-based circuitry became widely available, the
Rogowski coil had a drawback 1n that coil output voltage and power were not large
cnough to be used with typical monitoring equipment. In addition, sometimes the
impedance of Rogowski coils would vary individually to the extent that it would be
required to recalibrate the monitoring equipment 1f a coil was replaced, or in the event
the coil was part of test equipment used to monitor more than conductor. Thus, 1t was
difficult to substitute one Rogowski coil for another 1n the case of a field repair/upgrade.
Recalibration was especially a problem 1f there was a large difference in the amount of
current passing through respective conductors.

[0013] Thus, mn large current environments CTs often use large, bulky conventional
coils that are difficult to position around conductors, particularly at sites where extra
space at the conductors 1s limited.

SUMMARY OF THE INVENTION

[0014] The present invention provides a practical and cost-ctfective alternative to
metal core CTs for use both m retrofitting clectricity metering applications and new
applications. While the CT sub-system of the present invention can be used as
temporary testing equipment, the CT system 1s designed for long-term (pro-longed)
installations so that continuous monitoring of energy output 1s provided for effective
power management, preferably including fault detection.

[0015] According to a first aspect of the invention, the flexible CT sub-system 1s
interfaced directly with an energy monitoring and control system. However, 1t 1s to be
understood that the present mvention can be implemented with many different types of
monitoring and control systems, such as those sold by ADMMICRO, Inc., Roanoke,
Virginia, www.admmicro.com, and the invention 1s not limited to the examples provided
in the specification and drawings.

[0016] With respect to the required integration function, a single electronic assembly

provides high precision for up to three enhanced Rogowski coils. According to the
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present 1nvention, the single electronic assembly provides the integration function for
multiple-phase conductors, making the invention suitable for use with three phase power
measurement. The Rogowski coils can be manufactured in the form of rope coils, where
at lcast one of the terminals 1s pluggable into a socket or connector, and can be removed
for easy installation around a conductor.

[0017] According to another aspect of the invention, a CT comprising Rogowski coils
has an inline calibration unit built into ecach coil. The 1nline calibration unit may
compris¢ an adjustable precision potentiometer. The precision potentiometer allows for
casicr calibration, both at the point of manufacture and 1n the ficld. Particularly, if there
1s a field installation wherein the monitoring equipment 18 being installed/retrofitted with
Rogowski coils, the built-in potentiometers can provide for quick and easy tuning of the
coils.

[0018] In addition, a CT according to the present invention may include Rogowski
coils having on-board range selection switches, so that multiple electrical current ranges
can be supported. In an aspect of the invention, the switches can be used to select a full
scale current range of 500 amps, 1000 amps, 2000 amps or 2500 amps.

[0019] According to yet another aspect of the present invention, the CT comprises a
Flexible CT Assembly wherein the Rogowski coils are made of a flexible material,
permitting the bending of the coils 1n field installations where space 1s limited.

[0020] According to another aspect of the invention, a CT assembly includes:

[0021] a first Rogowski1 coil comprising a first closeable loop having an electrically
conductive coil member with a first pair of terminals;

[0022] a second Rogowski coil comprising a second closeable loop having an
clectrically conductive coill member with a second pair of terminals;

[0023] a third Rogowski coil comprising a third closeable loop having an electrically
conductive coll member with a third pair of terminals;

[0024] an integrator unit being separately connected to cach of the first, second and
third closeable loops, including a first connection to a first pair of terminals of the first
loop, a second connection to a second pair of terminals of the second loop, and a
connection across the third pair of terminals of the third loop,

[0025] wherein cach respective loop provides a respective output voltage that 1s

proportional to the rate of change of current in a respective electrical conductor of a
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phase of a multiphase circuit arranged within an opening of the closeable first loop of
the respective Rogowski coil, and

[0026] wheremn the integrator unit receives each respective output voltage and
provides an output signal proportional to the respective electrical conductor arranged
within an opening of cach closeable loop. While 1t 1s preferred that the output signal 1s
proportional to current 1n the load, there can be a signal provided to monitor voltage,
real power, reactive power, and apparent power, for up to three phases associated with a
typical poly-phase clectrical load.

[0027] The integrator assembly produces an output signal in response to the output
voltage recerved over the cable to the terminals of the respective Rogowski coil.

[0028] Thus, 1In an embodiment a current transformer assembly includes a first
Rogowski coil having a first closeable loop with an electrically conductive coll member
and a first pair of terminals. A second Rogowski coil includes a second Rogowski coil
having a second closeable loop with an e¢lectrically conductive coil member and a
second pair of terminals. A third Rogowski coil has a third closeable loop with an
clectrically conductive coil member and a third pair of terminals. An integrator unit has
a first cable connected across the first pair of terminals of the first Rogowski coil, a
second cable connected across the second pair of terminals of the second Rogowski coil,
and a third cable connected across the third pair of terminals. Each respective Rogowski
coil provides an output voltage received by the integrator assembly caused by when a
respective electrical conductor on a phase of a multiphase circuit 1s arranged within an
opening of the closeable first loop of the respective Rogowski coil, and provides an
output signal proportional to a current in a conductor arranged 1n an opening of a
Rogowski coil. At least one of the Rogowski coils mncludes an inline calibration unit for
fast calibration and recalibration when retrofitting a monitor module that monitors a
value of the current 1n one or more conductors.

[0029] As mentioned above, there are electricity monitoring products available today
that employ Rogowski coils for measuring electric current. These products are generally
designed for temporary test applications and are not readily usetul or cost-effective for
permanent electricity monitoring applications. Products designed for temporary test
applications generally provide only battery power for the integrator electronics which 1s

undesirable for long-term continuous (permanent) application. Such products may have
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been designed for interface with handheld portable test equipment which 1s typically
battery powered and has no grounded clectronic signal common. As a result, these
products may not provide integrator electronic output signals that will reliably interface
with permanently 1nstalled metering devices which typically have ground-referenced
clectronic signal common points. In contrast, this invention specifically addresses these
considerations using commonly applied and well understood electronic design practices.
For example, an embodiment of the invention provides an auxiliary power input to
provide a permanent power source rather than batteries. It may also have a grounded
clectronic signal common.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] It 1s to be understood by a person of ordinary skill in the art that the follow
figures are provide for purposes of illustration and not for limitation. A person of
ordinary skill in the art understands and appreciates that the present invention can take
any number of forms other than what 1s shown 1n the drawings.

[0031] FIG. 1A shows a conventional current monitor using a Rogowski coil.

[0032] FIG. 1B 1s a schematic of a three phase CT according to an aspect of the
invention.

[0033] FIG. 2 shows the Flexible CT Assembly according to the present invention.
[0034] FIG. 3 shows an embodiment of the invention installed around a conductor for
monitoring current of a three-phase electrical load.

[0035] FIG. 4 1s a schematic of a CT Assembly interfaced with an energy monitoring
and control system.

[0036] FIG. 5 shows a version of the twist-lock mechanism and the inline calibration
potentiometer according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Figs. 1B and 2 show a first aspect of a Flexible CT Assembly 200 according to
the present invention. There are three Rogowski coils 205 because this particular CT
assembly 1s suitable for use with three phase power, mncluding but in no way limited to,
for example, applications such as three phase 208V, three phase 475V, and/or
significantly higher values; the amperage through the conductors be monitored can

typically be 1n the 500-2000 amp range, but 1s also operable at levels much higher or
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much lower levels, and a person of ordinary skill in the art appreciates that the
capabilities of the Flexible CT Assembly can be adapted according to need.

[0038] Referring to FIG. 2, the photo of the Rogowski coils 205 are referred to as
"rope coils”, and can typically have an open or free end 210 that can be connected by
socket or coil connector mechanism 215. Typically the free end 210 of the coil 205 can
snap 1nto the socket or connector. There are coil connector mechanisms 215 that may
comprise a pluggable socket. Each coil connector has a pair of terminals which 1s used
to provide an output voltage to the electronic integrator assembly 220.

[0039] Referring again to Figs. 1B and FIG. 2, the integrator assembly 220 receives
the output voltage of cach Rogowski coil 205 and provides a signal output by respective
outputs 250a, 250b, 250c¢ that 1s proportional to the current of the output load of a line or
line passing through the center of the respective coil. Thus 1n a three phase system, each
coll 205 monitors a separate phase of a multi-phase conductor. The integrator can be
active or passive, but 1s preferably active. An auxiliary power mput 252 may provide
power for the integrator to function.

[0040] FIG. 3 depicts Rogowski coils configured as rope coils 205 wrapped
respectively around one phase of conductors 225 1n a three phase system. As shown 1n
FIG. 3, the rope coils 205 are not limited to being wrapped around a single conductor,
and 1n this particular case cach of the conductors comprises three cables. With reference
to FIG. 3, a person of ordinary skill in the art appreciates the difficulty there would have
been to arrange the coils if they were not able to open up so as to fit around the
respective conductors 225. Thus, the use of flexible rope coils that can fit around the
conductors and be snapped mto place provides an advantage over CTs having solid
metal core coils.

[0041] FIG. 4 shows a CT 2000 having three Rogowski coils 205, three respective
voltage mputs 2010 for direct measurement of up to three voltages, an auxiliary power
input 2015, and an energy monitoring and control system 2020 including integrators,
power calculation capabilities, and a data interface so the resulting power values can be
accessed by external data systems. Typically energy monitoring and control system
2020 1s a single clectronic assembly including integrators, power calculation
capabilitiecs, and a data interface so the resulting power values can be accessed by

external data systems.
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[0042] Still referring to FIG. 4, the energy monitoring and control system 2020
receives outputs from the Rogowski coils. In fact, the energy monitoring and control
system 2020 1s an optional component, and also 1t 1s within the spirit of the invention
that a CT shown 1n FIG. 2, with or without the integrator 220, can have 1ts output lines
connected to the mput of the system 2020, or the instantancous voltage across the
respective terminals of the Rogowski coils can be input 1nto the system 220, which will
perform the integration and/or processing as desired. Connecting three Rogowski coils
to a single integrator permits the coils to share power and share packaging for the
clectronics 1 a single housing to minimize redundancy in the electronics. This also
reduces cost of manufacture.

[0043] The energy monitoring system and control system 2020 includes a data
interface and a security module 2025. The security module will receive notification via
the data interface from the monitoring system 2020 when the energy monitored exceeds
a predetermined threshold. The energy monitoring and control system 2020 can be any
conventional system that can accept either the voltage output of the Rogowski coils, or
the integrated signal proportional to the current in the conductor, etc.

[0044] For example, US Patent No. 6,728,646 to Howell ¢t al., incorporated herein by
reference 1n 1ts entirety as background material, discloses an energy information system
and sub-measurement board for use therewith to allow an energy information service
provider to measure energy usage at a customer location. However, 1t 1S to be
understood that the present invention could use any system to provide measurement and
control capabilities for monitoring and controlling a plurality of single phase and poly-
phase clectrical loads, such as those sold by ADMMICRO Inc., Roanoke, Virginia,
www.admmicro.com.

[0045] In addition, the security module 2025 includes a communication unit (not
shown) for contacting a monitoring office, computer, any electronic communication
device capable or receiving a message, wired or wireless, satellite or via the Internet,
and/or responsible maintenance personnel when the monitoring system 2020 has
determined that the energy monitored 1s outside of an expected range.

[0046] The provision of all the required electronics into a single package provides

cost-cttective use of Rogowski coils for monitoring of other electric power values such
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as voltage, real power, reactive power, and apparent power, in addition to current values,
for up to three phases with a typical poly-phase electrical load.

[0047] FIG. 5 shows another aspect of the invention, wherein an inline cahbration
unit 230 and a quarter-turn twist lock connector 232 are both shown. Typically, it 1s
preferred that the inline calibration unit comprises an adjustable precision potentiometer
230 built into the coil for calibration. Each coil sub-assembly is calibrated during the
manufacturing proccss specifically for use with the clectronic asscmbly described. This
aspect of the invention provides for interchangeable coil sub-assemblies to facilitate
field installation. In addition, this calibration unit will assist field technicians retrofitting
monitoring equipment to use Rogowski coils according to the present invention.

[0048] Another aspect of the invention provides the following additional capabilities:
[0049] Additional on-board calibration potentiometers for each of the three enhanced
Rogowski coil inputs. This aspect of the invention provides an additional calibration
mechanism that can be cmployed to provide measurement accuracy beyond
manufacturing specifications with enhanced Rogowski coils, or so that the electronic
assembly of this invention can be used with other Rogowski coil products that do not
provide an integrated calibration mechanism.

[0050] On-board range selection switchcs may be provided for each of the three
enhanced Rogowski coil inputs so that multiple electrical current ranges can be
supported. In one implementation, these switches can be used to select a full scale
current range of 500 amps, 1000 amps, 2000 amps or 2500 amps.

[0051] Electrically isolated electronics are provided such that no signal common
connection is required between the electronic assembly of this invention and the
electrical monitoring device to which the system of this invention is connected.

[0052] Thus, the invention provides an advantage over metal core CTs at least in
terms of flexibility, an ability to calibrate or recalibrate one or more coils outside the
factory, which is of great value to personnel in the field, and a serics of selection
switches and a twist lock to enable the CTs installation to monitor a variety of types of
conductors.

[0053] The scope of the claims is not hmited by any preferred embodiments or
examples of the above description, but should be given the broadest interpretation

consistent with the description as a whole.
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CLAIMS:

1. A current transformer (CT) assembly comprising:

a first Rogowski coil comprising a first closeable loop having an electrically

conductive coll member with a first pair of terminals;

a second Rogowski coil comprising a second closeable loop having an

electrically conductive coil member with a second pair of terminals;

a third Rogowski coil comprising a third closeable loop having an electrically

conductive coil member with a third pair of terminals; and

an integrator assembly unit being separately connected to each of the first,
second and third closeable loops, including a first connection to the first pair of
terminals of the first loop, a second connection to the second pair of terminals of the

second loop, and a third connection across the third pair of terminals of the third loop,

wherein the integrator assembly unit receives a respective output voltage from
at least one closeable loop and provides an output signal proportional to the respective

electrical conductor arranged within an opening of the at least one closeable loop, and

wherein each Rogowski coil includes one or more on-board selection switches
for selecting a range of current values for monitoring from multiple available ranges

of current values.

2. The CT assembly according to claim 1, wherein the integrator assembly unit
provides a separate output signal for each respective coil, said separate output signal

being proportional to the output voltage of a respective Rogowski coil.

3. The CT assembly according to claim 2, further comprising:

a monitor module that is coupled to the output of the integrator and monitors

energy usage of the respective electrical conductor to generate a measurement of

energy usage by the conductor.
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4, The CT assembly according to claim 1, wherein the integrator assembly unit
integrates the value of output voltage received from at least one of a respective
Rogowski coil and provides an output signal proportional to a value of current or
voltage of the respective electrical conductor arranged within an opening of the at

least one respective Rogowski coil.

S. The CT assembly according to claim 1, wherein the output signal 1s
proportional to a value of real power in the respective electrical conductor arranged

within an opening of each respective Rogowski coil.

6. The CT assembly according to claim 1, wherein the output signal 1s
proportional to a value of apparent power in the respective electrical conductor

arranged within an opening of each respective Rogowski coil.

7. The CT assembly according to claim 1, wherein the output signal is
proportional to a value of reactive power in the respective electrical conductor

arranged within an opening of one or more of each respective Rogowski coil.

8. The CT assembly according to claim 1, wherein at least one of the first,

second, and third Rogowski coils has a core made of a flexible material.

9. The CT assembly according to claim 1, wherein at least one of the first,
second, and third Rogowski coils further comprises an inline calibration unit within

the Rogowski coils for calibrating impedance.

10. The CT assembly according to claim 9, wherein the inline calibration unit

comprises a precision potentiometer.

11. The CT assembly according to claim 9, wherein the inline calibration unit

includes a quarter turn twist-lock connector assembly.

12.  The CT assembly according to claim 1, wherein the integrator assembly unit

comprises a passive integrator and includes a coil damping resistor.

13. The CT assembly according to claim 1, wherein the integrator assembly

comprises an active integrator.
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14.  The CT assembly according to claim 1, wherein the selection switches enables

energy monitoring of a full scale current range of no more than 100 amps.

15. The CT assembly according to claim 1, wherein the selection switches enables

energy monitoring of a full scale current range of no more than 500 amps.

16.  The CT assembly according to claim 1, wherein the selection switches enables

energy monitoring of a tull scale current range of no more than 1000 amps.

17.  The CT assembly according to claim 1, wherein the selection switches enables

energy monitoring of a full scale current range of no more than 2000 amps.

18. The CT assembly according to claim 1, wherein the selection switches enables

energy monitoring of a full scale current range of more than 2500 amps.

19. The CT assembly according to claim 1, wherein the multiple available ranges

of current values are selected from the group consisting of 500, 1000, 2000, and 2500

amps.
20. A current transformer (CT) assembly comprising:

a Rogowski coil comprising a first closeable loop having an electrically

conductive coil member with a first pair of terminals;

an integrator assembly having a cable connected across the first pair of

terminals of the Rogowski coil; and
an inline calibration unit arranged in the Rogowski cotl;

wherein the Rogowski coil provides an output voltage that is received by the
integrator assembly when an electrical conductor of a circuit is arranged within an

opening of the closeable first loop of the Rogowsk1 coil;

wherein the integrator assembly produces an output signal that is proportional

to the output voltage of the coil in response to the output voltage received from the

Rogowski coil; and
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wherein each Rogowski coil includes one or more on-board selection switches
for selecting a range of current values for monitoring from multiple available ranges

of current values.

21. The CT assembly according to claim 3, further comprising a security module
operatively coupled to the monitor module, said security module including a
communication means for notification when the monitor module monitors a value

outside of a predetermined range of values.
22. The CT assembly according to claim 20, further comprising:

a monitor module that is coupled to the output of the integrator and monitors
energy usage of the electrical conductor to generate a measurement of energy usage

by the conductor.

23.  The CT assembly according to claim 22, further comprising a security module
operatively coupled to the monitor module, said security module including a

communication means for notification when the monitor module monitors a value

outside of a predetermined range of values.

24.  The CT assembly according to claim 20, wherein the multiple available ranges
of current values are selected from the group consisting of 500, 1000, 2000, and 2500

amps.



CA 02675971 2009-07-17
WO 2008/089422 PCT/US2008/051461

1/3

C

D J¢{ >0 OUTPUT v(t)
200

F I G . 1 A(PRIOR ART)

R
0

205 205 205
ROGOWSKI COIL ROGOWSKI COIL ROGOWSKI COIL
220 1 252

o [
FIG 1 B 250a 250b 250c




00000000000000000000

00000000000000000000000000000

oy Y
‘\ -

=

225
J
S Z4E
NN e
IR 225
| | !!( 1
Y!(! ¢
27 225
([

O

_— | v
<




CA 02675971 2009-07-17
WO 2008/089422 PCT/US2008/051461

3/3

205
R0G0W1SKI COIL

205 2010
ROGOWZSKl COIL INPUT VOLTAGE 1

2010
"0s INPUT VOLTAGE 2
2010
F<OGOW38Kl COIL INPUT VOLTAGE 3
2020

SINGLE ELECTRONIC ASSEMBLY
WITH INTEGRATORS, VOLTAGE

2000 INPUTS, POWER CALCULATION | 2015
CAPABILITIES, AND DATA AUXILIARY
————— POWER INPUT
| |
o 2025
DATA INTERFACE
232 230

| TR

I




205
R0G0W1SKI ColL
205 2010
F!DGOWQSKI COIL INPUT VOLTAGE 1
l 2010
- INPUT VOLTAGE 2
2010
FlOGOW?’SKl COIL INPUT VOLTAGE 3
2020

2000

'SINGLE ELECTRONIC ASSEMBLY

WITH INTEGRATORS, VOLTAGE

INPUTS, POWER CALCULATION | 2015
CAPABILITIES, AND DATA AUXILIARY

wwwwww . POWER INPUT

2025

s sttt OSSR

DATA INTERFACE



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - abstract drawing

