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(57) Abstract: A power system and a local control station (LCS), for controlling a reactive load device is disclosed. The LCS in-
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using the power input; and a power factor correction module, intermediate to the power input and the power output, for at least par-
tially compensating for a reactive load of the reactive load device.
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IMPROVED POWER SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to power systems. In particular, although not exclusively,

the present invention relates to industrial power control systems, for use in, for example, mining.
BACKGROUND ART

[0002] The manufacturing and mining industries are generally reliant on a large number of
electric motors, including conveyors and pumps. Electric motors are generally reliable, have a low

cost and low maintenance requirements.

[0003] Motor Control Centres (MCCs) can be used to power and control motors in industrial
and mining environments. MCCs typically contain a circuit breaker for each of the electric motors
to provide overload protection and enable a site manager to isolate each of the motors in case of a

fault.

[0004] MCCs generally also include functionality for automatic control of each of the motors.
Such functionality can include contactors for direct on line starting, or soft starters to reduce surges
during electrical start up, or variable speed drives to control the speed of the motors, as well as
advanced monitoring, control, and diagnostics systems, for monitoring and automatically

controlling the motors based upon the monitored data.

[0005] MCCs are generally modular, and are thus fast and easy to install. Also, MCCs often
provide safety features, including prevention of arc flashes, locks for locking switches when the

door is open or closed, safety devices to prevent certain operations when power is supplied to the

MCC.

[0006] A problem with MCCs of the prior art, is that they are generally used to control motors
that a dispersed over a wide area, and may thus be located far from the motors which they are
controlling. In many cases, the MCC can be located 100m or more from the motors in which it
controls. Furthermore, each motor is typically fed by its own cable from the Motor Control Centre

(MCC). Accordingly, a significant amount of cabling is required, which is costly.

[0007] Furthermore, many AC motors have a power factor of between 0.80 and 0.85, and thus
draw greater than 20% more current than if the load was at unity power factor. This increases

losses in the system and requires larger cable sizes to be used.

[0008] Alternatively, several MCCs may be spread over a site, such that an MCC is located
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close to each motor. However, this causes an increase in cost and maintenance, as some

functionality is duplicated across the site.
[0009] Accordingly, there is a need for an improved power system.

[0010] It will be clearly understood that, if a prior art publication is referred to herein, this
reference does not constitute an admission that the publication forms part of the common general

knowledge in the art in Australia or in any other country.
SUMMARY OF INVENTION

[0011] The present invention is directed to power systems and local control stations, which
may at least partially overcome at least one of the abovementioned disadvantages or provide the

consumer with a useful or commercial choice.

[0012] With the foregoing in view, the present invention in one form, resides broadly in a local
control station (LCS) for controlling a reactive load device, the LCS including:

a power input, for receiving power from a motor control centre (MCC) that is located
remotely to the reactive load device;

a power output, for powering the reactive load device using the power input; and

a power factor correction module, intermediate to the power input and the power output,

for at least partially compensating for a reactive load of the reactive load device.

[0013] Preferably, the LCS is for controlling a reactive load device in close proximity to the

LCS and the MCC is located remotely to the reactive load device.

[0014] An advantage of embodiments of the present invention is that power factor correction
can take place close to the reactive load device, which in turn minimises the consequences of low

power factors in much of the system.

[0015] As power factor decreases, current increases. As such, losses in the system can be
reduced by performing power factor correction at the LCS. Furthermore, larger cabling is required
where the power factor is low. As power factor correction is performed close to the reactive load
device, much of the cabling can be smaller (and thus cheaper) than if the power factor correction

was performed centrally, or not at all.

[0016] The reactive load device may comprise an inductive load device. The inductive load
device may include an electric motor. Alternatively, the reactive load device may comprise a

capacitive load device. Examples of reactive devices include conveyors and pumps including
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electric motors. The electric motors may be three phase motors or alternatively single phase

motors.

[0017] The power factor correction module for an inductive load device may comprise a single
capacitor or a plurality of capacitors. According to certain embodiments, the power factor
correction module comprises at least two banks of capacitors. The banks of capacitors may be
selectively coupled to the inductive load device according to the rating of the inductive load device.

This enables the LCS to be simply adapted to suit different inductive load devices.

[0018] Preferably, where two banks of capacitors are used, one bank of capacitors is twice the
rating of the second bank. This enables selective coupling of the banks to obtain a capacitance of C
(smaller bank only) or 2C (larger bank only) or 3C (both smaller and larger bank) to the inductive

load device.

[0019] Preferably, where capacitors are used to provide power factor correction, overload
protection is provided for each capacitor or each bank of capacitors, either internally or externally to

the capacitors, in order to prevent short circuits in case of failure of one or more capacitors.

[0020] The power factor correction module for a capacitive load device may comprise a single
inductor or a plurality of inductors. According to certain embodiments, the power factor correction
module comprises at least two banks of inductors. The banks of inductors may be selectively
coupled to the capacitive load device according to the rating of the capacitive load device. This

enables the LCS to be simply adapted to suit different capacitive load devices.

[0021] Preferably where two banks of inductors are used, one bank of inductors is twice the
rating of the second bank. This enables selective coupling of the bans to obtain an inductance of L
(smaller bank only), 2L (larger bank only) or 3L (both smaller and larger banks) to the capacitive

load device.

[0022] Preferably a reference table is placed on an inside of the LCS, to provide information to
an installer to determine which selection of capacitor and/or inductor banks is best suited to the
installation. The table may include power factor correction values for various capacitive or
inductive load devices connected to the LCS. The table may alleviate the need for an installer to

perform complex calculations on site.

[0023] The power factor correction module for a reactive load device may comprise a single
inductor and a single capacitor or a plurality of inductors and capacitors. According to certain
embodiments, the power factor correction module comprises at least one bank of inductors and at

least one bank of capacitors. The banks of inductors and capacitors may be selectively coupled to
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the reactive load device according to the rating of the reactive load device. This enables the LCS to

be simply adapted to suit different reactive load devices.

[0024] Alternatively, the power factor correction module for motors may comprise a Variable

Voltage Variable Frequency (VVVEF) drive.

[0025] Preferably, the power factor correction module is configured to provide a compensated
power factor of greater than 0.9. More preferably, the power factor correction module is configured
to provide a compensated power factor of greater than 0.95. More preferably again, the power

factor correction module is configured to provide a compensated power factor of greater than 0.99.

[0026] The LCS may include a local isolator, for isolating the reactive load device from the
MCC. The local isolator may comprise a locking mechanism to prevent re-energisation of the
reactive load device. This can provide an operator an ability to isolate the reactive load device in

case of a fault or for maintenance.

[0027] The LCS may comprise one or more buttons or switches. This can provide an operator

an ability to locally start or stop the reactive load device.

[0028] The LCS may comprise a signal device, for signalling that the reactive load device is

being powered by the MCC. The signal device may comprise a lamp.

[0029] The LCS may include a signal module, for providing signal data to the MCC. The
signal data may include, for example, temperature data, flow data, pressure data. The signal module

may be wired to the MCC, or wirelessly coupled to the MCC.

[0030] The LCS may include a plurality of transducers, for providing the signal data. The

plurality of transducers may include a flow transducer, for measuring a water flow of a pump, a
suction pressure transducer, for measuring a suction pressure of the pump, a discharge pressure
transducer, for measuring a discharge pressure of the pump, and a pump volute temperature

transducer, for measuring a volute temperature of the pump.

[0031] The LLCS may further include a Resistance Temperature Detectors (RTD) to monitor a
temperature of the reactive load device. The RTD may comprise one or more of motor winding
RTDs, for measuring temperatures at windings of a motor, a drive end bearing RTD, for measuring
a temperature at the drive end bearing of the motor, and a non-drive end bearing RTD, for

measuring a temperature at the non-drive end bearing of the motor.

[0032] The LCS may be shielded from weather. For example, the LCS may be enclosed in an
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enclosure. The enclosure may be rated according to an IP66 rating and may have a hood / sunshield
to protect it from the weather and sun in outdoor applications. Preferably the hood / sunshield has a

sloping top to prevent the buildup of dirt and grime on the LCS.

[0033] The LCS enclosure may include apertures, for receiving cables. The apertures may be

located on an underside of the enclosure.

[0034] The LCS may include a local distribution board, to power one or more devices that are
auxiliary to the reactive load device. This eliminates the need to provide additional cells in the

MCC and run additional cables from the MCC to power the auxiliary devices.

[0035] In another form, the invention resides broadly in a power system including:

a reactive load device;

a motor control centre (MCC), located remotely to the reactive load device, for
powering the reactive load device;

a local control station (LCS) in close proximity to the reactive load device, the LCS
including:

a power input, coupled to the MCC, for receiving power from the MCC;

a power output, coupled to the reactive load device, for powering a reactive load device;
and

a power factor correction module, intermediate to the power input and the power output,

for at least partially compensating for a reactive load of reactive load device.

[0036] The system may include a plurality of reactive load devices and a plurality of LCS’s,
wherein the MCC is located remotely to a plurality of reactive load devices, with each LCS
including:

a power input, coupled to the MCC, for receiving power from the MCC;

a power output, coupled to the respective reactive load device, for powering a reactive
load device; and

a power factor correction module, intermediate to the power input and the power output,

for at least partially compensating for a reactive load of further reactive load device.
[0037] The reactive load devices may be located remotely to each other.

[0038] Advantages of certain embodiments of the present invention include an ability to
provide simple power factor correction. In particular, when power factor correction modules are
provided for each of a plurality of reactive load devices, power factor correction can be performed

statically. In clear contrast, if power factor correction is performed centrally for a plurality of
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reactive load devices, the power factor correction must dynamically adapt to take into account

which of the reactive load devices are operational and which are not, which is more complex.

[0039] For dynamic power factor correction using capacitors, a bleed resistor arrangement may
be employed to ensure the capacitors are discharged in a reasonable time to prevent electrical injury
to personnel after the capacitors have been de-energised. These bleed resistors generally add losses
to the system and when internal to each capacitor contribute to self heating which reduces the life of
the capacitors. This is generally not required in static power factor correction because the inductive

load provides a discharge path for each capacitor.

[0040] The power input may be coupled to the MCC by a first cable, and the power output may

be coupled to the reactive load device by a second cable.
[0041] The first cable may have a smaller gauge than the second cable.

[0042] The first cable may be longer than the second cable. Preferably, the first cable is at least
twice as long as the second cable. More preferably, the first cable is at least five times longer than
the second cable. More preferably again, the first cable is at least ten times longer than the second

cable.

[0043] As such, an advantage of certain embodiments of the present invention is that an

amount of large gauge cabling can be reduced, which in turn can reduce costs.

[0044] An alternate advantage for existing installations is they may be upgraded to include
larger reactive loads (up to 30% greater) without the need to run larger gauge cabling from the
MCC to the LCS or increase the rating of the equipment in the MCC, which can provide significant

cost savings for upgrade projects.

[0045] Any of the features described herein can be combined in any combination with any one

or more of the other features described herein within the scope of the invention.

[0046] The reference to any prior art in this specification is not, and should not be taken as an
acknowledgement or any form of suggestion that the prior art forms part of the common general

knowledge.
BRIEF DESCRIPTION OF DRAWINGS

[0047] Various embodiments of the invention will be described with reference to the following

drawings, in which:
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[0048] FIG. 1 illustrates a schematic of a power system, according to an embodiment of the

present invention;

[0049] FIG. 2 illustrates a schematic of a local control station (LCS), according to an

embodiment of the present invention;

[0050] FIG. 3 illustrates a perspective view of first and second LCS’s according to an

embodiment of the present invention;

[0051] FIG. 4 is a graph illustrating current at a motor control centre (MCC) against tonnes per
hour of material on a conveyor, comparing a prior art system with an embodiment of the present

invention;

[0052] FIG. 5 is a graph illustrating reduction in upstream power loss against motor rating for
various loads on the motor, when comparing a prior art system with an embodiment of the present

invention;

[0053] FIG. 6 is a graph illustrating power factor against motor rating at various motor loads,
both before and after an LCS according to an embodiment of the present invention has been

installed;

[0054] FIG. 7 is a graph illustrating current supply against time in relation to a mine producing

about 1000 tonnes of coal per hour;

[0055] FIG. 8 illustrates a front perspective view of an LCS, according to an embodiment of

the present invention;

[0056] FIG. 9 illustrates a schematic of a local control station (LCS), according to an

alternative embodiment of the present invention; and

[0057] FIG. 10 illustrates a schematic of a local control station (LCS), according to yet an

alternative embodiment of the present invention.

[0058] Preferred features, embodiments and variations of the invention may be discerned from
the following Detailed Description which provides sufficient information for those skilled in the art
to perform the invention. The Detailed Description is not to be regarded as limiting the scope of the

preceding Summary of the Invention in any way.
DESCRIPTION OF EMBODIMENTS

[0059] FIG. 1 illustrates a schematic of a power system 100, according to an embodiment of
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the present invention.

[0060] The power system 100 includes a motor control centre (MCC) 105, a conveyor 110, and
apump 115. The conveyor 110 and the pump 115 are examples of reactive load devices, and
include one or more electric motors. The skilled addressee will, however, appreciate that any
combination of electrical equipment may be coupled to the MCC 105, including a plurality of
conveyors 110 and pumps 115, or other reactive load devices, including capacitive and inductive

load devices.

[0061] The conveyor 110 is coupled to the conveyor by a first Local Control Station (LCS)
120a. In particular, a first cable 125a couples the MCC 105 to the first LCS 120a and a second cable
125b couples the first LCS 120a to the conveyor. Similarly, the pump 115 is coupled to the MCC
105 by a second LCS 120b.

[0062] The first and second LCS’s 120a, 120b are located adjacent to the conveyor 110 and the
pump 115 respectively. In contrast, the MCC 105 is located remotely to the conveyor 110 and the
pump 115. As such, the first cable 125a is long, for example around 100m long, and the second

cable is short, for example around 5m long.

[0063] The conveyor 110 and the pump 115 include AC motors (not illustrated). The AC
motors may be three-phase motors. Such motors are inductive, and as such have a low power

factor, i.e. a power factor substantially less than 1.

[0064] As described in further detail below, the first LCS 120a and the second LCS 120b
include power factor correction modules, to correct the power factor associated with the motors, i.e.

increase the power factor to be approximately 1.

[0065] As power factor correction is performed at the first and second LCS’s 120a, 120b, less
current is drawn from the MCC 105 to the first and second LCS’s 120a, 120b than from the first and
second LCS’s 120a, 120b to the conveyor 110 and the pump 115 respectively. As such, the first
cable 125a, which is long, can have a smaller gauge than the second cable 125b, which is relatively

short.

[0066] In clear contrast, if power correction would alternatively be performed at the MCC 105,
or not at all, the first cable 125a, which is long would need a larger gauge, which would result in a

significant increase in cost.

[0067] The LCS’s 120a, 120b may include overload protection, which can automatically

disconnect power to the conveyor 110 and the pump 115 when overload is detected. When power
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factor correction is employed in the system 100, settings relating to the overload protection may
need to be adjusted to take into account the power factor correction. In particular, as the power
factor is increased, the overload setting for the motor will need to be reduced to compensate

therefore.

[0068] As an illustrative example, in retrofit applications where the conveyor 110 and the pump
115 is not changed but power factor correction is installed, overload settings of the MCC 105 must
generally also be adjusted to provide adequate protection for the conveyor 110 and the pump 115.
For example, if the power factor is improved from about 0.8 to unity, the overload settings will need
to be reduced by about 20%. Alternatively, the original protection settings could be used if the

conveyor 110 and the pump 115 are upgraded in size by about 20%.

[0069] FIG. 2 illustrates a schematic of a local control station (LCS) 200, according to an

embodiment of the present invention. The local control station 200 can be similar or identical to the

first and second LCS’s 120a, 120b of FIG. 1.

[0070] The LCS 200 is coupled to a motor control centre (not illustrated), such as the MCC 105
of FIG. 1, and a three-phase motor 205. The three-phase motor 205 may be a motor of a pump,
such as the pump 110 of FIG. 1.

[0071] The LCS 200 includes an input cable 210 in the form of a 3C+E 25mm? cable from a
motor control centre, such as the MCC 105 of FIG. 1. The input cable 205 provides power to the
motor 205 from the MCC. The LCS 200 further includes an output cable 215, which is coupled to
the three-phase motor 205 by a motor cable termination box 220. The motor cable termination box
220 includes a plurality of junctions to enable simple attachment of the motor 205 to the output

cable 215.

[0072] The input cable 210 and the output cable 215 are joined by a local isolator 225 and at
least one of a first and second bank of capacitors 230a, 230b. The local isolator 225 enables power
to the motor 205 to be disconnected. The local isolator may include, for example, a button or a key

to enable an operator to quickly isolate the motor.

[0073] The banks of capacitors 230a, 230b provide power correction to the motor 205. Each
bank of capacitors 230a, 230b comprises a plurality of capacitors that are coupled in parallel to the
motor 205, and thus provide compensation for the inductive power factor offset provide by the

motor 205.

[0074] The banks of capacitors 230a, 230b may be selectively coupled to the LCS 200 and thus
the motor 205, depending on a rating of the motor 205. In particular, the first bank of capacitors
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230a may be configured to provide correction when the motor 205 has a first rating, and the second
bank of capacitors 230b may be configured to provide correction when the motor 205 has a second
rating. As such, the one or more of the banks of capacitors 230a, 230b may be coupled to the LCS

200 when installing the LCS, based upon the motor 205.

[0075] In particular, the banks of capacitors 230a, 230b may be selectable to suit one or more

standard 3 phase IEC and/or NEMA motors and to provide an input power factor close to unity (1).

[0076] Examples of suitable low voltage (LLV) capacitors include RS metallized polypropylene
film (MPF) alternating current (AC) motor capacitors of RS Components Pty Ltd of Smithfield,
Australia and MPF AC motor run capacitors of Cornell Dubilier Electronics, Inc of Massachusetts,

United States.

[0077] Medium voltage (MV) and high voltage (HV) capacitors are available from suppliers

such as ABB, Siemens and General Electric.

[0078] The LCS 200 further includes a control/signal cable 235 in the form of a 20 pair
1.5mm?2 telecommunications cable. The control provides control signalling to the MCC, such as

sensor data, as described below.

[0079] The LCS 200 includes a plurality of transducers 240, including a flow transducer 240a,
for measuring a water flow of a pump, a suction pressure transducer 240b, for measuring a suction
pressure of the pump, a discharge pressure transducer 240c, for measuring a discharge pressure of
the pump, and a pump volute temperature transducer 240d, for measuring a volute temperature of

the pump.

[0080] The LCS 200 further includes a plurality of temperature transmitters 245, for
transmitting temperatures of the motor 205. In particular, a plurality of Resistance Temperature
Detectors (RTD’s) 250 are used to monitor temperatures of the motor, and provide the temperatures
to the MCC using the temperature transmitters 245. The plurality of RTD’s 250 includes motor
winding RTDs 250a (two for each winding of the motor 205), for measuring temperatures at the
windings, a drive end bearing RTD 250b, for measuring a temperature at the drive end bearing of
the motor 205, and a non-drive end bearing RTD 250c, for measuring a temperature at the non-drive

end bearing of the motor 205.

[0081] According to alternative embodiments, described below, an LCS may include serial

communication capability via Ethernet, Modbus or Profibus, for providing control data to the MCC.

[0082] As discussed above, the LCS 200 includes a local isolator 225, for isolating the reactive
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load device from the MCC. The local isolator may comprise a button or switch. This can provide
an operator an ability to isolate the reactive load device in case of an emergency, a fault or for

maintenance.

[0083] The LCS 200 further includes a signal device in the form of a lamp, for signalling that
the reactive load device is being powered by the MCC.

[0084] According to alternative embodiments, described further below, an LCS can include a
local distribution board, for powering one or more devices that are auxiliary to the motor. Such

local distribution of power can minimise the wiring required between the LCS 200 and the MCC.

[0085] FIG. 3 illustrates a perspective view of first and second local control stations (LCS’s)

300a, 300b, according to an embodiment of the present invention.

[0086] The LCS’s 300a, 300b are mounted to a frame and comprise enclosures in the form of
stainless steel cabinets 305 with hinged stainless steel doors 310. The cabinets 305 and doors 310
are protected from the environment, for example according to IP66 (IEC standard 60529). This
enables the LCS’s 300a, 300b to be mounted outdoors.

[0087] An input cable 315 enters through an aperture in a lower portion of the enclosure, and
an output cable 320 exits from an aperture in the lower portion of the enclosure. Furthermore, a

signal cable 325 enters through an aperture in a lower portion of the enclosure

[0088] The LCS’s 300a, 300b may include locks, for preventing unauthorised access to the
LCS, as well as other safety features, for example to comply with statutory and/or mining

regulations.

[0089] According to certain embodiments, not illustrated, power factor correction components,
e.g. banks of capacitors 230a, 230b, are housed in a separate enclosure located adjacent to the
stainless steel cabinets 305. This is particularly beneficial in upgrade scenarios where existing
control station components are already housed in a suitable enclosure, and that enclosure is too

small for the new power factor correction components.

[0090] FIG. 4 is a graph 400 illustrating current 405 at an MCC against tonnes per hour 410 of

material on a conveyor, comparing a prior art system with an embodiment of the present invention.

[0091] A non-power factor correction (non-PFC) line 415 illustrates the current at the MCC
without any power factor correction. A PFC line 420 illustrates the current at the MCC with power

factor correction at a local control station (LCS) according to an embodiment of the present
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invention.

[0092] As can be seen by comparing the non-PFC line 415 with the PFC line 420, current at the
MCC can be reduced by over 25% at certain loads in a typical mining application, by placing PFC
at a LCS. As such, smaller (and thus cheaper) cabling can be used to couple the MCC to the LCS.

[0093] Figure 5 is a graph 50 illustrating reduction in upstream power loss 52 against motor
rating 54 for various loads on the motor, when comparing a prior art system with an embodiment of
the present invention. As illustrated, embodiments of the present invention comprise 100A, 250A

and 400A local control stations.

[0094] The graph 50 includes a 50% load element 56, a 75% load element 58 and a 100% load
element 60. Given that most motors in industry are loaded at between 50% and 75% load, the graph
50 illustrates that a reduction in upstream power system losses (and associated heating of

components) of between about 40% and 50% are obtainable in such situations.

[0095] Figure 6 is a graph 60 illustrating power factor 62 against motor rating 64 for 100A,
250A and 400A LCSs at various motor loads both before and after installation of an LCS according

to an embodiment of the present invention.

[0096] The graph 60 includes a non-PFC 50% load element 66, a non-PFC 75% load element
68 and a non-PFC 100% load element 70, and a PFC 50% load element 72, a PEC 75% load
element 74 and a PFC 100% load element 76. The non-PFC load elements correspond to prior art
systems without PFC (power factor correction) and the PFC load elements correspond to systems

including a LCS providing PFC, according to embodiments of the present invention.

[0097] As can be seen from the graph, the power factor increases from around 0.75-0.9 without
power factor correction, to close to unity (1) with power factor correction, for all loads, i.e. 50%

load, 75% load and 100% load.

[0098] Figure 7 is a graph 70 illustrating current supply 72 against time 74 in relation to a mine
producing about 1000 tonnes of coal per hour. The graph 70 initially illustrates no power factor
correction, followed by power factor correction according an embodiment of the present invention
applied to some of the reactive loads of the mine, and later power factor correction according an

embodiment of the present invention is applied to the majority of the reactive loads of the mine.

[0099] As illustrated in the graph 70, the mine initially, i.e. before power factor correction,
averages about 100 Amps of current is drawn. At first upgrade time 76, power factor correction

according an embodiment of the present invention applied to some of the reactive loads of the mine.
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As a result, the current drawn is reduced to about 90 Amps. At second upgrade time 78, power
factor correction according an embodiment of the present invention applied to a majority of the

reactive loads of the mine. As a result, the current drawn is reduced to about 80 Amps.

[00100]  The graph 70 illustrates several dips to around 10 Amps of current or less. Such dips
correspond to shut downs in the mine where much of the equipment is turned off, e.g. for

maintenance, and is thus not relevant to the present invention.

[00101]  Figure 8 illustrates a front perspective view of a local control station (LCS) 80,
according to an embodiment of the present invention. The LCS 80 is similar to the LCS’s 300a,

300b, but smaller in size.

[00102]  The LCS 80 comprises a stainless steel cabinet 82, with a hinged stainless steel door 84.
The stainless steel door 84 includes a viewing window 86, to enable the user to look inside the LCS
without opening the door. Circuit breakers or fuses, for example, may be visible through the

window 86, and as such, the user may be able to view the circuit breakers or fuses without having to

open the LCS, which in turn may improve safety.

[00103]  The cabinet includes an upper surface 88, which is sloping relative to the cabinet 82, to
prevent the buildup of dirt and grime on the LCS 80. In the case of a coal mine, significant amounts
of coal dust can be present in the air around the LCS 80, and as such, it is important to prevent the

buildup of such dust on the LCS 80.

[00104]  The LCS 80 comprises an emergency stop button 90 and a start button 92, as well as an
on-off lever 94, to enable a user to isolate the system for maintenance or when there is an

emergency.

[00105] Finally, the door 84 includes a lock 96, to prevent unauthorised access to an inside of
the LCS 80.

[00106] FIG. 9 illustrates a schematic of a local control station (LCS) 500, according to an
embodiment of the present invention. The LCS 500 is similar to the LCS 200 of FIG. 2.

[00107]  The LCS 500 includes a 3-phase softstarter module 505, coupled between the input
cable 210 and the output cable 215. The 3-phase softstarter module 505 limits the current when

starting the motor, which may reduce current surge, and load and torque in the motor.

[00108] The LCS 500 also includes an RTD analogue remote 10 device 510, in place of the

temperature transmitters 245. In particular, the RTD analogue remote 10 device 510 is coupled to
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the plurality of RTD’s 250, from which temperature signals are determined. The temperature
signals are then provided to the MCC by serial communication, for example by MODBUS,
PROFIBUS, DEVICENET or any other suitable serial communication method.

[00109]  FIG. 10 illustrates a schematic of a local control station (LCS) 600, according to an
embodiment of the present invention. The LCS 600 is similar to the LCS 500 of FIG. 5.

[00110]  The LCS 600 includes a VVVF drive 605 in place of the first and second bank of
capacitors 230a, 230b. The VVVF drive 605 is able to control a speed of the motor 205 to improve
power factor. The VVVF drive may also be used to control the speed of the motor 205 to provide
soft start functionality, to take into account variability in the operation of the motor (e.g. load on a

conveyor), or the like.

[00111]  In particular, the control/signal cable 235 is coupled to the VVVF drive 605 to enable
the MCC to monitor and control the VVVF drive 605.

[00112]  The LCS 600 is also coupled to a cooling fan 610, which is auxiliary to the motor 205.
In particular, the LCS 600 includes a local distribution board including a breaker, to power the
cooling fan 610. The cooling fan 610 is connected to the power output 215, which negates the need

to obtain separate power from the MCC for the cooling fan 610.

[00113]  The skilled addressee will readily appreciate that the local distribution board may power

several devices that are auxiliary to the reactive load device.

[00114]  The VVVF drive 605 generally requires cooling, which may, for example, be in the
form of a heat sink extending through the enclosure, an air cooling system, or a water cooling

system.

[00115]  The Local Control Stations described herein can be adapted to suit various motor loads.
For example, the following configurations may be provided:

16A - for motor loads from 4kW to 7.5kW (6kVar PFC);

100A - for motor loads from 11kW to 55kW (11kVar to 22kVar PFC in 11kVar steps);

250A - for motor loads from 70kW to 185kW (43kVar to 86kVar PFC in 43k Var steps);
and

400A - for motor loads from 200kW to 280kW (130kVar PFC).

[00116]  In the present specification and claims (if any), the word ‘comprising’ and its
derivatives including ‘comprises’ and ‘comprise’ include each of the stated integers but does not

exclude the inclusion of one or more further integers.
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[00117]  Reference throughout this specification to ‘one embodiment’ or ‘an embodiment” means
that a particular feature, structure, or characteristic described in connection with the embodiment is
included in at least one embodiment of the present invention. Thus, the appearance of the phrases
‘in one embodiment’ or ‘in an embodiment’ in various places throughout this specification are not
necessarily all referring to the same embodiment. Furthermore, the particular features, structures,

or characteristics may be combined in any suitable manner in one or more combinations.

[00118]  In compliance with the statute, the invention has been described in language more or
less specific to structural or methodical features. It is to be understood that the invention is not
limited to specific features shown or described since the means herein described comprises
preferred forms of putting the invention into effect. The invention is, therefore, claimed in any of
its forms or modifications within the proper scope of the appended claims (if any) appropriately

interpreted by those skilled in the art.
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CLAIMS

1. A local control station (LCS), for controlling a reactive load device, the LCS including:
a power input, for receiving power from a motor control centre (MCC);
a power output, for powering the reactive load device using the power input; and
a power factor correction module, intermediate to the power input and the power output, for

at least partially compensating for a reactive load of the reactive load device.

2. The LCS of claim 1, wherein the reactive load device in close proximity to the LCS and the

MCC is located remotely to the reactive load device.

3. The LCS of claim 1, wherein the reactive load device includes an inductive load device and

the power factor correction module includes a capacitor.

4. The LCS of claim 1, wherein the reactive load device may include a capacitive load device

and the power factor correction module includes an inductor.

S. The LCS of claim 1, wherein the power factor correction module includes at least two banks
of capacitors or inductors, wherein each of the banks is selectively coupleable to the reactive load

device.

6. The LCS of claim 5, including a reference table on an inside of the LCS, to provide
information to an installer to determine which selection of the at least two banks of capacitors or

inductors is best suited to the reactive load device.

7. The LCS of claim 5, wherein the power factor correction module comprises at least one

bank of capacitors and at least one bank of inductors.

8. The LCS of claim 1, wherein the load includes a motor, and the power factor correction

module includes a Variable Voltage Variable Frequency (VVVF) drive for the motor.

9. The LCS of claim 1, wherein the power factor correction module is configured to provide a

compensated power factor of at least 0.9.

10. The LCS of claim 1, further including a local isolator, for isolating the reactive load device
from the MCC.
11. The LCS of claim 1, further including one or more buttons or switches to provide an

operator an ability to locally start or stop the reactive load device.

12. The LCS of claim 1, further including a signal device, for signaling that the reactive load
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device is being powered by the MCC.

13. The LCS of claim 1, further including a signal module, for providing signal data to the
MCC.

14. The LCS of claim 1, further including a plurality of transducers, for providing the signal
data, wherein the transducers include at least one of a flow transducer, for measuring a water flow
of a pump, a suction pressure transducer, for measuring a suction pressure of the pump, a discharge
pressure transducer, for measuring a discharge pressure of the pump, and a pump volute

temperature transducer, for measuring a volute temperature of the pump.

15. The LCS of claim 1, further including a Resistance Temperature Detector (RTD) to monitor

a temperature of the reactive load device.

16. The LCS of claim 1, further comprising a hood / sunshield to protect the LCS from the

weather and sunlight.

17. The LCS of claim 16, wherein the hood / sunshield comprises a sloping top to
prevent the buildup of dirt and grime on the LCS.

18. The LCS of claim 1, further comprising a local distribution board, for powering one or more

devices that are auxiliary to the reactive load device.

19. A power system including:
a reactive load device;
a motor control centre (MCC), located remotely to the reactive load device, for powering the
reactive load device;
a local control station (LCS) in close proximity to the reactive load device, the LCS
including:
a power input, coupled to the MCC, for receiving power from the MCC;
a power output, coupled to the reactive load device, for powering a reactive load
device; and
a power factor correction module, intermediate the power input and the power

output, for at least partially compensating for a reactive load of reactive load device.

20. The power system of claim 19, further including a plurality of reactive load devices and a
plurality of LCSs, wherein the MCC is located remotely to a plurality of the reactive load devices,
and each of the plurality of LCSs is coupled to a reactive load device of the plurality of reactive

load devices, and wherein each of the plurality of LCSs includes:
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a power input, coupled to the MCC, for receiving power from the MCC;

a power output, coupled to the further reactive load device, for powering a further reactive
load device; and

a power factor correction module, intermediate to the power input and the power output, for

at least partially compensating for a reactive load of the respective reactive load device.

21. The power system of claim 19, wherein the power input may be coupled to the MCC by a
first cable, and the power output may be coupled to the reactive load device by a second cable,

wherein the first cable has a smaller gauge than the second cable.

22. The power system of claim 21, wherein the first cable is at least twice as long as the second

cable.
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