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Description

FIELD

[0001] The present invention relates to a method and
system for detecting a fault condition, and in particular
to a method and system for detecting a fault condition of
a switching device.

BACKGROUND

[0002] In safety related systems, when a safety input
to a safety controller is activated the controller must bring
the system to a safe state. This is typically done by re-
moving power from the process by opening a relay. Many
machine safety standards require that in the event of a
single fault condition the safety function must still oper-
ate. This means there must be redundant relays so that
power can be removed even if one of the relays contacts
weld. An additional requirement of many machine safety
standards is that a single fault condition must be detected
so that cumulative faults do not occur. For example, if
one of the relays contacts welds the system could still
operate using the other relay but if the contacts of the
other relay may eventually weld thereby rendering the
safety function ineffective.
[0003] Previously, detecting stuck relay contacts in this
situation was done using special relays with auxiliary nor-
mally closed mirror contacts that can only close if all pow-
er contacts have opened. A drawback to this approach
is that the mirror contacts could also stick so they are
required to be a pair of positively-driven normally open
and normally closed contacts. Positively-driven contacts
can never be simultaneously open or closed. The mirror
contacts are used as inputs to the safety controller to
detect stuck contacts. The special relays with auxiliary
normally closed mirror contacts required to meet the fault
detection requirements are expensive.

SUMMARY

[0004] In an exemplary embodiment of the present dis-
closure, a method for detecting a malfunction of a switch-
ing device is provided. In another exemplary embodiment
of the present disclosure, a method of controlling a con-
trolled device with a plurality of switching devices coupled
together in series is provided. In yet another exemplary
embodiment of the present disclosure, a system for de-
tecting a malfunction of a relay is provided. In another
exemplary embodiment of the present disclosure, a sys-
tem which controls a controlled device with a plurality of
switching devices coupled together in series is provided.
[0005] In a exemplary embodiment of the present dis-
closure, a method of controlling the provision of power
from a power source to a controlled device is provided.
The method comprising the step of providing a plurality
of switching devices in series between the power source
and the controlled device. Each of the switching devices

having an open state and a closed state. In the closed
state power is able to pass through the respective switch-
ing device and in the open state power is not able to pass
through the respective switching device. The method fur-
ther comprising the steps of placing all of the switching
devices in the closed state when power is requested to
be provided to the controlled device to commence a first
operation of the controlled device; placing a first switch-
ing device of the plurality of switching devices in an open
state to end the first operation of the controlled device;
monitoring if power is still being provided to the controlled
device which would indicate that the first switching device
is faulty; placing all of the switching devices in the closed
state when power is requested to be provided to the con-
trolled device to commence a second operation of the
controlled device; placing a second switching device of
the plurality of switching devices in an open state to end
the second operation of the controlled device; and mon-
itoring if power is still being provided to the controlled
device which would indicate that the second switching
device is faulty. In one example, the method further com-
prising the step indicating a fault condition when power
is detected as being provided to the controlled device in
certain of the above-identified steps. In another example,
the step of placing all of the switching devices in the
closed state when power is requested to be provided to
the controlled device to commence a first operation of
the controlled device is performed in response to receiv-
ing a first action signal from a controlling device. In yet
another example, the step of monitoring if power is still
being provided to the controlled device which would in-
dicate that the first switching device is faulty includes the
step of monitoring if a current is flowing from the power
source to the controlled device. In a further example, cer-
tain of the above-identified steps are performed automat-
ically by a controller. In a variation thereof, the controller
performs an initial check of the plurality of switching de-
vices. In a further variation thereof, the initial check in-
cludes the steps of for each of the plurality of switching
devices: placing the respective switching device in an
open state while the remainder of the plurality of switching
devices are in a closed state; and monitoring if power is
being provided to the controlled device which would in-
dicate that the respective switching device is faulty. In
another variation, the controller changes the state of the
plurality of switching devices based on an action signal
received from a controlling device. In a further variation
thereof, the controlled device is a pump in an under-
ground fuel storage tank and the controlling device is a
dispenser which is in fluid communication with the pump
of the underground storage tank. In still another example,
the above-identified steps are performed in a sequential
order.
[0006] In yet another exemplary embodiment, an ap-
paratus for controlling the provision of power from a pow-
er source to a controlled device is provided. The appa-
ratus comprising a controller; and a plurality of switching
devices in series between the power source and the con-
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trolled device. The plurality of switching devices being
operatively coupled to the controller, each of the switch-
ing devices having an open state and a closed state. In
the closed state power is able to pass through the re-
spective switching device and in the open state power is
not able to pass through the respective switching device.
The apparatus further comprising at least one sensor
monitoring the provision of power from the power source
to the controlled device. The controller places all of the
switching devices in the closed state when power is re-
quested to be provided to the controlled device to com-
mence a first operation of the controlled device; places
a first switching device of the plurality of switching devices
in an open state to end the first operation of the controlled
device; monitors with the at least one sensor if power is
still being provided to the controlled device which would
indicate that the first switching device is faulty; places all
of the switching devices in the closed state when power
is requested to be provided to the controlled device to
commence a second operation of the controlled device;
places a second switching device of the plurality of
switching devices in an open state to end the second
operation of the controlled device; and monitors with the
at least one sensor if power is still being provided to the
controlled device which would indicate that the second
switching device is faulty. In one example, the controller
indicates a fault condition when power is detected as
being provided to the controlled device when one of the
plurality of switching devices is supposed to be in an open
state. In another example, the controller changes the
state of the plurality of switching devices based on an
action signal received from a controlling device. In yet
another example, the at least one sensor is a current
sensor and the controller determines if power is being
provided to the controlled device based on a current
sensed by the current sensor. In still another example,
the controller performs an initial check of the plurality of
switching devices by for each of the plurality of switching
devices: placing the respective switching device in an
open state while the remainder of the plurality of switching
devices are in a closed state; and monitoring with the at
least one sensor if power is being provided to the con-
trolled device which would indicate that the respective
switching device is faulty. In still another example, the
controlled device is a pump in an underground fuel stor-
age tank and the controlling device is a dispenser which
is in fluid communication with the pump of the under-
ground storage tank.
[0007] In yet another exemplary embodiment of the
present disclosure, a fuel dispensing system coupled to
a power source is provided. The fuel dispensing system
comprising: an underground fuel storage tank adapted
to store fuel in an interior thereof; a dispenser including
at least one fuel dispensing point, the at least one fuel
dispensing point of the dispenser being in fluid commu-
nication with the underground fuel storage tank; a pump
positioned in the underground fuel storage tank to pump
fuel from the underground fuel storage tank, the pump

including a pump motor; and a control system which ac-
tivates the pump motor to pump fuel from the interior of
the underground fuel storage tank to a first dispensing
point for a plurality of operations. The control system in-
cluding a controller and a plurality of switching devices
in series between the power source and the pump motor.
The plurality of switching devices being operatively cou-
pled to the controller. Each of the switching devices hav-
ing an open state and a closed state. In the closed state
power is able to pass through the respective switching
device and in the open state power is not able to pass
through the respective switching device. The control sys-
tem further includes at least one sensor monitoring the
provision of power from the power source to the pump
motor. The controller: placing all of the switching devices
in the closed state when power is requested to be pro-
vided to the pump motor to commence a first operation
of the pump motor; placing a first switching device of the
plurality of switching devices in an open state to end the
first operation of the pump motor; monitoring with the at
least one sensor if power is still being provided to the
pump motor which would indicate that the first switching
device is faulty; placing all of the switching devices in the
closed state when power is requested to be provided to
the pump motor to commence a second operation of the
pump motor; placing a second switching device of the
plurality of switching devices in an open state to end the
second operation of the pump motor; and monitoring with
the at least one sensor if power is still being provided to
the pump motor which would indicate that the second
switching device is faulty. In one example, the plurality
of switching devices are relays. In another example, pow-
er is requested to be provided to the pump motor to com-
mence the first operation when a hook signal is received
from the dispenser. In yet another example, the controller
indicates a fault condition when power is detected as
being provided to the pump motor when one of the plu-
rality of switching devices is supposed to be in an open
state.
[0008] Additional features and advantages of the
present invention will become apparent to those skilled
in the art upon consideration of the following detailed
description of illustrative embodiments exemplifying the
best mode of carrying out the invention as presently per-
ceived.

BRIEF DESCRIPTION OF THE DRAWING

[0009] The above-mentioned and other features of the
invention, and the manner of attaining them, will become
more apparent and will be better understood by reference
to the following description of embodiments of the inven-
tion taken in conjunction with the accompanying draw-
ings, wherein:
[0010] FIG. 1 illustrates a system for controlling a con-
trolled device based on input from a controlling device;
[0011] FIG. 2 illustrates an exemplary processing se-
quence of the system for controlling the controlled device
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of FIG. 1 based on input from the controlling device of
FIG. 1; and
[0012] FIG. 3 illustrates the system of FIG. 1 incorpo-
rated into a fuel dispensing system for controlling a sub-
mersible pump motor of the fuel dispensing system
based on input from the dispenser of the fuel dispensing
system.
[0013] Corresponding reference characters indicate
corresponding parts throughout the several views. The
exemplifications set out herein illustrate embodiments of
the disclosure and such exemplifications are not to be
construed as limiting the scope of the invention in any
manner.

DETAILED DESCRIPTION OF THE DRAWINGS

[0014] Referring to FIG. 1, a control system 100 is
shown. Control system 100 receives an action signal 102
from a controlling device 104. Based on the action signal,
the control system 100 controls the provision of power
106 from a power source 108 to a controlled device 110.
[0015] The control system 100 includes at least one
switching device 112 which have a first configuration
wherein the power signal 106 is not provided to controlled
device 110 and a second configuration wherein power
signal 106 is provided to controlled device 110. Exem-
plary switching devices include relays. An exemplary re-
lay is Model No. PBC-012 available from Tyco Electron-
ics/Potter & Brumfield.
[0016] Control system 100 includes a controller 120.
Controller 120 is operatively coupled to the at least one
switching devices 112. In the illustrated embodiment,
controller 120 is operatively coupled to a first relay 122
and a second relay 124. Each of first relay 122 and sec-
ond relay 124 have a first configuration wherein power
signal 106 is not provided to controlled device 110, re-
ferred to herein as an open state, and a second config-
uration wherein power signal 106 is provided to controlled
device 110, referred to herein as a closed state. In one
embodiment, controller 120 places first relay 122 in a
closed state by applying a voltage to line 123 and places
first relay 122 in an open state by not applying a voltage
to line 123. In one embodiment, controller 120 places
second relay 124 in a closed state by applying a voltage
to line 125 and places second relay 124 in an open state
by not applying a voltage to line 125.
[0017] Controller 120 is further operatively coupled to
at least one sensor 130 which monitors the provision of
power to controlled device 110 from power source 108.
In the illustrated embodiment, at least one sensor 130 is
a current sensor 132.
[0018] In one embodiment, controller 120 includes a
processor having access to a memory 140. Memory 140
includes relay control software 142. The relay control
software 142 monitors the operation of first relay 122 and
second relay 124. Memory 140 is a computer readable
medium and may be a single storage device or may in-
clude multiple storage devices, located either locally with

controller 120 or accessible across a network. Computer-
readable media may be any available media that may be
accessed by controller 120 and includes both volatile and
non-volatile media. Further, computer readable-media
may be one or both of removable and non-removable
media. By way of example, computer-readable media
may include, but is not limited to, RAM, ROM, EEPROM,
flash memory or other memory technology, CD-ROM,
Digital Versatile Disk (DVD) or other optical disk storage,
magnetic cassettes, magnetic tape, magnetic disk stor-
age or other magnetic storage devices, or any other me-
dium which may be used to store the desired information
and which may be accessed by controller 120. The proc-
essor of controller 120 executes relay control software
142 to control the operation of first relay 122 and second
relay 124. In one embodiment, controller 120 includes
circuitry which functions to operate in the same manner
as relay control software 142 or at least part of relay con-
trol software 142. In one embodiment, controller 120 is
a circuit.
[0019] If one of first relay 122 and second relay 124
malfunctions, controller 120 provides an indication of the
failure to an alarm device 148. Exemplary alarm devices
include audio devices and visual devices. Exemplary au-
dio devices include speakers, buzzers, and other suitable
audio devices. Exemplary video devices include lights,
a computer display, and other suitable video devices.
[0020] Referring to FIG. 2, an exemplary processing
sequence 200 of relay control software 142 is provided.
As mentioned herein, in one embodiment, controller 120
is implemented as a circuit. In this case, the processing
sequence 200 of FIG. 2 describes the operation of the
circuit.
[0021] In processing sequence 200, at power on or
reset of control system 100, controller 120 performs an
initial check of the functionality of first relay 122 and sec-
ond relay 124. Thereafter, controller 120 checks the func-
tionality of first relay 122 and second relay 124 in the
absence of an action signal 102.
[0022] At power on or reset of control system 100, con-
troller 120 closes first relay 122 and opens second relay
124, as represented by block 202. Controller 120 by mon-
itoring current sensors 132 determines if a current is
passing from power source 108 to controlled device 110,
as represented by block 204. Since second relay 124 is
supposed to be in an open state, no current should be
passing from power source 108 to controlled device 110.
If a current is detected by current sensors 132, controller
120 determines that second relay 124 is stuck in a closed
state and opens relay 122 to prevent further current pass-
ing from power source 108 to controlled device 110, as
represented by block 206. As is known, second relay 124
may become stuck in a closed state when its contacts
weld together. Controller 120 also indicates that control
system 100 is in a fault state, as represented by block
208.
[0023] In one embodiment, when controller 120 deter-
mines that control system 100 is in a fault state, controller
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120 provides a signal to alarm device 148 of the fault
state. Alarm device 148 notifies an operator of the fault
state. In one embodiment, red lights flash to indicate a
faulty relay and a buzzer is sounded. In one embodiment,
controller 120 also provides an indication that it is second
relay 124 which is causing the fault state. In one example,
this is done by flashing a light which is specific to second
relay 124.
[0024] In one embodiment, controller 120 also prohib-
its the closing of first relay 122 until the fault state is
cleared and control system 100 is reset. In one embod-
iment, controller 120 permits the closing of first relay 122
during a fault state based on a malfunction of second
relay 124 when an action signal 102 is received by control
system 100. In this manner, control system 100 has no-
tified the operator of the fault state and still permits the
operation of controlled device 110 while the fault state of
control system 100 is being addressed.
[0025] If a current is not detected at block 204, con-
troller 120 cycles first relay 122 and second relay 124 by
opening first relay 122 and closing second relay 124, as
represented by block 210. Controller 120 by monitoring
current sensors 132 determines if a current is passing
from power source 108 to controlled device 110, as rep-
resented by block 212. Since first relay 122 is supposed
to be in an open state, no current should be passing from
power source 108 to controlled device 110. If a current
is detected by current sensors 132, controller 120 deter-
mines that first relay 122 is stuck in a closed state and
opens relay 124 to prevent further current passing from
power source 108 to controlled device 110, as represent-
ed by block 214. As is known, first relay 122 may become
stuck in a closed state when its contacts weld together.
Controller 120 also indicates that control system 100 is
in a fault state, as represented by block 208.
[0026] As mentioned above, in one embodiment, when
controller 120 determines that control system 100 is in a
fault state, controller 120 provides a signal to alarm de-
vice 148 of the fault state. Alarm device 148 notifies an
operator of the fault state by any of the indications pro-
vided herein. In one embodiment, controller 120 also pro-
vides an indication that it is first relay 122 which is causing
the fault state.
[0027] In one embodiment, controller 120 also prohib-
its the closing of second relay 124 until the fault state is
cleared and control system 100 is reset. In one embod-
iment, controller 120 permits the closing of second relay
124 during a fault state based on a malfunction of first
relay 122 when an action signal 102 is received by control
system 100. In this manner, control system 100 has no-
tified the operator of the fault state and still permits the
operation of controlled device 110 while the fault state of
control system 100 is being addressed.
[0028] If a current is not detected at block 212, con-
troller 120 has determined that both first relay 122 and
second relay 124 are operating correctly. Since first relay
122 is in an open state, no current is passing from power
source 108 to controlled device 110. Controller 120

checks to see if an action signal 102 has been received,
as represented by block 216. In one embodiment, con-
troller 120 is simply monitoring a voltage on a line and
based on that voltage makes a determination of whether
there is an action signal 102 or not. For example, a low
voltage may correspond to no action signal while a high
voltage corresponds to an action signal. Instead of a volt-
age, controller 120 may monitor a current, a frequency,
or any other suitable characteristic that may be used as
a signal. In one embodiment, controller 120 receives one
or more conventional message packets over a network
from a controller of the controlling device 104 which are
interpreted as an action signal 102 or the cancellation of
an earlier action signal.
[0029] As long as an action signal 102 has not been
received, controller 120 maintains first relay 122 and sec-
ond relay 124 in their current state. When an action signal
102 is received, controller 120 closes first relay 122, as
represented by block 218. By closing first relay 122, both
first relay 122 and second relay 124 are closed and power
is provided from power source 108 to controlled device
110. This corresponds to the commencement of a first
operation with the controlled device 110.
[0030] Power is provided to controlled device 110 until
action signal 102 is no longer present, as represented
by block 220. In the case wherein, controller 120 is mon-
itoring a voltage on a line as long as the voltage is indic-
ative of the action signal power is provided from power
source 108 to controlled device 110. As stated above,
instead of a voltage, controller 120 may monitor a current,
a frequency, or any other suitable characteristic that may
be used as a signal. In the case wherein the action signal
is communicated to controller 120 as a conventional mes-
sage packet, the action signal is present until another
message is received cancelling the action signal.
[0031] In one embodiment, controller 120 simply plac-
es first relay 122 back in an open state when the action
signal 102 is no longer present. In the illustrated embod-
iment, controller 120 cuts power to controlled device 110
by placing in an open state the one of first relay 122 and
second relay 124 which was not the last to be closed. In
the present example this is second relay 124. As such,
controller 120 opens second relay 124, as represented
by block 222. In this manner, controller 120 is balancing
the switching of first relay 122 and second relay 124.
Block 222 corresponds to the ending of the first operation
with the controlled device 110.
[0032] Once controller 120 has placed second relay
124 be in the open state, controller 120 by monitoring
current sensors 132 determines if a current is passing
from power source 108 to controlled device 110, as rep-
resented by block 224. Since second relay 124 is sup-
posed to be in an open state, no current should be pass-
ing from power source 108 to controlled device 110. If a
current is detected by current sensors 132, controller 120
determines that second relay 124 is stuck in a closed
state and opens relay 122 to prevent further current pass-
ing from power source 108 to controlled device 110, as
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represented by block 226. Controller 120 also indicates
that control system 100 is in a fault state, as represented
by block 208, and discussed above.
[0033] If a current is not detected at block 224, con-
troller 120 has determined that both first relay 122 and
second relay 124 are still operating correctly. Since sec-
ond relay 124 is in an open state, no current is passing
from power source 108 to controlled device 110. Con-
troller 120 checks to see if an action signal 102 has been
received, as represented by block 228. As long as an
action signal 102 has not been received, controller 120
maintains first relay 122 and second relay 124 in their
current state. When an action signal 102 is received, con-
troller 120 closes second relay 124, as represented by
block 230. By closing second relay 124, both first relay
122 and second relay 124 are closed and power is pro-
vided from power source 108 to controlled device 110.
This corresponds to the commencement of a second op-
eration with the controlled device 110.
[0034] Power is provided to controlled device 110 until
action signal 102 is no longer present, as represented
by block 232. In order to continue to balance the switching
of first relay 122 and second relay 124, controller 120
cuts power to controlled device 110 by placing first relay
122 in an open state, as represented by block 234. Block
234 corresponds to the ending of the second operation
with the controlled device 110. Control then passes back
up to between blocks 210 and 212 wherein controller 120
checks to see if a current is detected at block 212.
[0035] Controller 120 continues to switch which one of
first relay 122 and second relay 124 is opened in re-
sponse to the absence of action signal 102 during oper-
ation of control system 100. Although two relays, first
relay 122 and second relay 124, are illustrated, in one
embodiment control system 100 may include three or
more relays in series. In such a case, controller 120 would
cycle through each relay of the multiple relays to balance
the switching of each of the relays.
[0036] Referring to FIG. 3, control system 100 is shown
as part of a fuel dispensing system 300, such as one for
use at a conventional retail gasoline station. The fuel dis-
pensing system 300 includes multiple fuel dispensers
302 (only one illustrated), each having one or more dis-
pensing points 304. Each dispensing point 304 includes
a hose 306 and a nozzle 308, for dispensing fuel from a
storage tank 310. The nozzle 308 may be a Healy 900
Series EVR/ORVR nozzle, sold by Franklin Fueling Sys-
tems, Inc., of Madison, WI.
[0037] As illustrated, storage tank 310 is an under-
ground storage tank. Storage tank 310 may also be po-
sitioned above ground. Storage tank 310 is filled with fuel
312 through a fuel pipe (not shown). Fuel dispensing sys-
tem 300 also includes a fuel delivery system 320 for trans-
ferring fuel 312 from storage tank 310 to each of dispens-
ers 304. The fuel delivery system 320 includes a fuel
supply line 332 to provide a common conduit for fuel de-
livery from storage tank 310 to a branch fuel line 334
associated with a respective one of dispensers 302.

[0038] A pump 340 is provided in storage tank 310 to
pump fuel 312 through fuel supply line 332 to dispensing
point 304 when requested. Pump 340 includes a pump
motor 342 which powers the pump 340 as needed. Pump
motor 342 is one example of the controlled device 110
for control system 100. Dispenser 302 is one example of
the controlling device 104 for control system 100.
[0039] When a user at dispenser 302 removes nozzle
308 from dispenser 302 a switch 350 is closed. The clos-
ing of the switch 350 is a hook signal. The hook signal
corresponds to the action signal 102 received by control-
ler 120. In one embodiment, switch 350 is closed in re-
sponse to the user removing nozzle 308 from dispenser
302. In one embodiment, switch 350 is closed in response
to when the user lifts or rotates a handle or lever or pro-
vides some other input at dispenser 302. Switch 350 is
opened again when fueling is complete. In one embodi-
ment, switch 350 is opened again when nozzle 308 is
cradled in dispenser 302. In one embodiment, switch 350
is opened again when the user moves the handle or lever
or provides some other input at dispenser 302.
[0040] As illustrated in FIG. 3, two lines 354 run from
dispenser 302 to controller 120. In one embodiment, con-
troller 120 monitors a voltage relative to lines 354 to de-
termine if switch 350 is closed or opened. In one embod-
iment, when dispenser 302 includes a controller (not
shown), dispenser 302 provides a message to control
system 100 to indicate when a given dispensing point
304 is activated for pumping fuel or not.
[0041] Power source 108 in fuel dispensing system
300 is a three phase power source 360. Three phase
power source 360 has three output lines 362A-C each
of which when connected with pump motor 342 provide
power to pump motor 342. Lines 362A-C are connected
to first relay 122 which is connected in series to second
relay 124. Second relay 124 is in turn connected to three
lines 364A-C which are connected to pump motor 342.
The current passing along lines 362A-C is monitored by
current sensors 366A-C. In one embodiment, the current
passing along lines 366A-C is monitored by current sen-
sors 366A-C. Exemplary relays for use with three phase
power source 360 are PBC-012 available from Tyco Elec-
tronics/Potter & Brumfield..
[0042] Although the invention has been described in
detail with reference to certain preferred embodiments,
variations and modifications exist within the spirit and
scope of the invention as described and defined in the
following claims.

Claims

1. A method of controlling the provision of power from
a power source to a controlled device, the method
comprising the steps of:

(a) providing a plurality of switching devices in
series between the power source and the con-
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trolled device, each of the switching devices
having an open state and a closed state, in the
closed state power is able to pass through the
respective switching device and in the open
state power is not able to pass through the re-
spective switching device;
(b) placing all of the switching devices in the
closed state when power is requested to be pro-
vided to the controlled device to commence a
first operation of the controlled device;
(c) placing a first switching device of the plurality
of switching devices in an open state to end the
first operation of the controlled device;
(d) monitoring if power is still being provided to
the controlled device which would indicate that
the first switching device is faulty;
(e) placing all of the switching devices in the
closed state when power is requested to be pro-
vided to the controlled device to commence a
second operation of the controlled device;
(f) placing a second switching device of the plu-
rality of switching devices in an open state to
end the second operation of the controlled de-
vice; and
(g) monitoring if power is still being provided to
the controlled device which would indicate that
the second switching device is faulty.

2. The method of claim 1, further comprising the step
indicating a fault condition when power is detected
as being provided to the controlled device in one of
step (d) or step (g).

3. The method of claim 1, wherein step (b) is performed
in response to receiving a first action signal from a
controlling device.

4. The method of claim 1, wherein step (d) includes the
step of monitoring if a current is flowing from the pow-
er source to the controlled device.

5. The method of claim 1, wherein steps (b)-(g) are per-
formed automatically by a controller.

6. The method of claim 5, wherein the controller per-
forms an initial check of the plurality of switching de-
vices prior to steps (b)-(g).

7. The method of claim 6, wherein the initial check in-
cludes the steps of for each of the plurality of switch-
ing devices:

placing the respective switching device in an
open state while the remainder of the plurality
of switching devices are in a closed state; and
monitoring if power is being provided to the con-
trolled device which would indicate that the re-
spective switching device is faulty.

8. The method of claim 5, wherein the controller chang-
es the state of the plurality of switching devices
based on an action signal received from a controlling
device.

9. The method of claim 8, wherein the controlled device
is a pump in an underground fuel storage tank and
the controlling device is a dispenser which is in fluid
communication with the pump of the underground
storage tank.

10. The method of claim 1, wherein steps (a)-(g) are per-
formed in a sequential order.

11. An apparatus for controlling the provision of power
from a power source to a controlled device, the ap-
paratus comprising:

a controller;
a plurality of switching devices in series between
the power source and the controlled device, the
plurality of switching devices being operatively
coupled to the controller, each of the switching
devices having an open state and a closed state,
in the closed state power is able to pass through
the respective switching device and in the open
state power is not able to pass through the re-
spective switching device; and
at least one sensor monitoring the provision of
power from the power source to the controlled
device, wherein the controller:

places all of the switching devices in the
closed state when power is requested to be
provided to the controlled device to com-
mence a first operation of the controlled de-
vice;
places a first switching device of the plurality
of switching devices in an open state to end
the first operation of the controlled device;
monitors with the at least one sensor if pow-
er is still being provided to the controlled
device which would indicate that the first
switching device is faulty;
places all of the switching devices in the
closed state when power is requested to be
provided to the controlled device to com-
mence a second operation of the controlled
device;
places a second switching device of the plu-
rality of switching devices in an open state
to end the second operation of the control-
led device; and
monitors with the at least one sensor if pow-
er is still being provided to the controlled
device which would indicate that the second
switching device is faulty.
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12. The apparatus of claim 11, wherein the controller
indicates a fault condition when power is detected
as being provided to the controlled device when one
of the plurality of switching devices is supposed to
be in an open state.

13. The apparatus of claim 11, wherein the controller
changes the state of the plurality of switching devices
based on an action signal received from a controlling
device.

14. The apparatus of claim 11, wherein the at least one
sensor is a current sensor and the controller deter-
mines if power is being provided to the controlled
device based on a current sensed by the current sen-
sor.

15. The apparatus of claim 11, wherein the controller
performs an initial check of the plurality of switching
devices by for each of the plurality of switching de-
vices:

placing the respective switching device in an
open state while the remainder of the plurality
of switching devices are in a closed state; and
monitoring with the at least one sensor if power
is being provided to the controlled device which
would indicate that the respective switching de-
vice is faulty.

16. The apparatus of claim 11, wherein the controlled
device is a pump in an underground fuel storage tank
and the controlling device is a dispenser which is in
fluid communication with the pump of the under-
ground storage tank.

17. A fuel dispensing system coupled to a power source,
comprising:

an underground fuel storage tank adapted to
store fuel in an interior thereof;
a dispenser including at least one fuel dispens-
ing point, the at least one fuel dispensing point
of the dispenser being in fluid communication
with the underground fuel storage tank;
a pump positioned in the underground fuel stor-
age tank to pump fuel from the underground fuel
storage tank, the pump including a pump motor;
and
a control system which activates the pump motor
to pump fuel from the interior of the underground
fuel storage tank to a first dispensing point for a
plurality of operations, the control system includ-
ing
a controller;
a plurality of switching devices in series between
the power source and the pump motor, the plu-
rality of switching devices being operatively cou-

pled to the controller, each of the switching de-
vices having an open state and a closed state,
in the closed state power is able to pass through
the respective switching device and in the open
state power is not able to pass through the re-
spective switching device; and
at least one sensor monitoring the provision of
power from the power source to the pump motor,
wherein the controller:

placing all of the switching devices in the
closed state when power is requested to be
provided to the pump motor to commence
a first operation of the pump motor;
placing a first switching device of the plural-
ity of switching devices in an open state to
end the first operation of the pump motor;
monitoring with the at least one sensor if
power is still being provided to the pump
motor which would indicate that the first
switching device is faulty;
placing all of the switching devices in the
closed state when power is requested to be
provided to the pump motor to commence
a second operation of the pump motor;
placing a second switching device of the
plurality of switching devices in an open
state to end the second operation of the
pump motor; and
monitoring with the at least one sensor if
power is still being provided to the pump
motor which would indicate that the second
switching device is faulty.

18. The fuel dispensing system of claim 17, wherein the
plurality of switching devices are relays.

19. The fuel dispensing system of claim 17, wherein
power is requested to be provided to the pump motor
to commence the first operation when a hook signal
is received from the dispenser.

20. The fuel dispensing system of claim 17, wherein the
controller indicates a fault condition when power is
detected as being provided to the pump motor when
one of the plurality of switching devices is supposed
to be in an open state.
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