Office de la Propriete Canadian CA 2396507 A1 2003/03/12

Intellectuell Intellectual P
du Canada Office P ey 2 396 507
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2002/08/01 (51) Cl.Int.//Int.CL.7 HO2J 9/06, H02J 4/00

(41) Mise a la disp. pub./Open to Public Insp.: 2003/03/12 (71) Demandeur/Applicant:
(30) Priorité/Priority: 2001/09/12 (09/953,118) US ROCKWELL AUTOMATION TECHNOLOGIES, INC., US

(72) Inventeur/Inventor:
JENSEN, DAVID L., US

(74) Agent: MCCARTHY TETRAULT LLP

(54) Titre : MODULE D'ALIMENTATION DE RESERVE POUR RESEAU INDUSTRIEL DE COMMANDE ET DE
SURVEILLANCE
(54) Title: BACKUP POWER MODULE FOR INDUSTRIAL CONTROL AND MONITORING NETWORK

oS
|l

-l—_.=-.-l- 12
- o f; -

= | =l
[ o o

187
18

@ . (M

24

(57) Abréege/Abstract:

A technique Is provided for applying secondary or backup power to a networked device In the event of a loss or malfunction of
network power. In a control and monitoring network. Various devices may receive both power and data signals from a network
cable. In the event of loss of network power, or the reduction In network power, the devices can automatically and without
Interruptions seek power from the secondary power source.
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ABSTRACT OF THE DISCLOSURE

A technique 1s provided for applying secondary or backup power to a networked
device in the event of a loss or malfunction of network power. In a control and
monitoning network. Various devices may receive both power and data signals from a
network cable. In the event of loss of network power, or the reduction in network power,
the devices can automatically and without interruptions seek power from the secondary

pOWer source.
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BACKUP POWER MODULE FOR INDUSTRIAL CONTROL AND
MONITORING NETWORK

BACKGROUND OF THE 1 NTION

The present invention relates generally to the field of control and monitoring ‘
networks, such as those used for industnal applications. More particularly, the invention
relates to a technique for providing power to networked devices and for switching the

application power to a secondary or backup supply in the event of 2 malfunction in a

normal device power supply, such as over the network.

A range of networks are known and are presently in use for industrial control and
monitoring operations. In many such systems, fairly complex monitoring and control
functions are designed around specific networks components which are linked to one
another via a power and data signal network. For example, in industrial manufacturing,
matenal handling, and other applications, a wide range of prime movers, typically electric
motors, as well as actuators, valves, and so forth, may be operated based upon signals
from networked devices. The status of the physical system is then indicated back to
control devices via input and output modules. Based upon such status signals, the

processes may be regulated and controlled to a high degree with enhanced performance

and efficiency.

Devices networked in industnal settings may include industrial computers,
typically in the form of programmable logic devices, as well as microcontrollers, switch
gear, protective devices, and the like. In a motor control center, for example, motor
starters, motor controllers, contactors, circuit interrupters, circuit breakers, and so forth

provide for regulation of speeds of electric motors used in complex manufacturing and
material handling operations. The function of the vanious components is coordinated so
as to provide for operation during normal service, as well as for some type of failure

mode operation, or ‘“‘controlled shutdown”. In certain industrial networks of this type
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both power for operation of these devices, and data signals for exchanging command and

feedback signals, are provided via the network.

Where operation of a networked monitoring or control component relies upon
application of power and data signals via a network connection, difficulties can arise if a
power supply 1s interrupted or if the distribution media become severed or Inoperative.
While increasingly intelligent devices are provided in such networks, enabling pre-
programmung of certain failure modes from a logical standpoint, a loss of power to the
devices may jeopardize the ability to carry out such operations. In certain known
systems, for example, cabling is employed for applying both direct current power and
data signals to devices. Certain failure modes are pre-programmed 1nto the devices for
their logical operation, but a loss of power from the network can result in the Inability of
the device to perform its failure mode functions, ﬁanicularly over an extended penod of
time. Similarly, in a network setting certain devices may be programmed for some type

of “controlled shutdown,” but that typically requires power durin g at least a hmited

duration for operation of the devices.

There 1s a need, therefore, for a technique that allows for control and monitoring
functions to be maintained in such networks even if power from the network becomes
interrupted or is insufficient to provide for normal operation of the networked devices.
There 1s a particular need for a technique which offers an array of backup power sources,
depending upon the backup power availability, and which can be interfaced with
conventional network cabling and power sources to afford a reliable backup power supply

in the event of loss of network power.

SUMMARY OF THE INVENTION
The present invention provides a novel technique for providing backup power to
networked devices designed to respond to such needs. The technique may be applied 1n a
wide range of settings, and is panicularly'well-suited to industrial control and monitoring
networks 1 which both power and data signals are applied to networked devices via a

network cable. A backup or secondary power module is configured to receive power

to
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from a backup or secondary source which supplements the power received from the
network. That 1s, depending upon the nature of the secondary power source, secondary
power 1s conditioned to a level sufficient and appropriate for operation of the networked
devices. The backup power is then available to a device in the event of an interruption or
malfunction in the power available from the network. Transition from application of
power from the network to the device and application of power from the secondary
source to the device i1s seamless, as is transition back from the secondary source to the

network source in the event of restoration of network power.

The present technique is particularly well-suited to packaging within add-on
modules which can be associated with one or more networked devices. Where
particularly application-sensitive devices are employed in a network, for example, and
certain failure mode programming is performed aﬁd stored directly 1n the devices, the
backup power modules provide for automatic transition of the application of power to
such devices in the event of a malfunction of network power. Such malfunctions may
include actual severing or destruction of cabling or connectors, a loss of a power supply,
malfunction in a power supply, and so forth. Moreover, the module may be provided at
Or near certain devices to substantially reduce the risk of failure due to physical

interruption of power between the devices and the module.

In accordance with certain aspects of the present technique, power is provided
from a backup or secondary source at a voltage level which can be corripared to a voltage
level of power from a network source. Based upon the comparison, transition can be
made from the network source to the backup or secondary source if needed. Various
exemplary embodiments have been envisioned for the secondary power conditioning
circuitry, depending upon the type and nature of the secondary power available. The
module may be added to existing equipment, such as between a network link and one or

more networked devices. Again, the location of the backup power supply module may be

within close proximity to the networked device to assure reliability of backup power.
Application of power and/or data signals may pass through the device during normal

operation, and secondary or backup of power pass through the device during periods

(sJ
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when network power is absent or insufficient. Various alarm or visual indicators may be
provided for informing operations personnel of transitions between normal power

application and backup power application.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other advantages of the invention will become apparent upon

reading the following detailed description and upon reference to the drawings in which:

Figure 1 is a diagrammatical representation of a portion of a control and

- monitoring network in which devices are provided, one of which includes a secondary or

backup power supply;

Figure 2 1s a block diagram of an exemplary backup power module in accordance

with certain aspects of the present technique;

Figure 3 1s a block diagram of an alternative backup power module employing an

external transformer:

Figure 4 1s a block diagram of a further alternative backup power module

employing a control power transformer;

Figure 5 1s a block diagram of a further alternative backup power module

employing a DC power supply module as a source of secondary power;

Figure 6 1s a block diagram of a further alternative backup power module

including fault relays;
Figure 7 is a2 more detailed circuit diagram of the module of Figure 2;

Figure § 1s circuit diagram of the module of Figure 3:
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Figure 9 is a circuit diagram of the module of Figure 4:
Figure 10 is a circuit diagram of the module of Figure 5: and
Figure 11 is a circuit diagram of the module of Figure 6.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

Turming now to the drawings, and referring first to Figure 1, a portion of a control
and momtoring network 10 is illustrated. Network 10 is particularly well-suited to
managing automated functions, such as control and monitoring functions in industrial
environments such as manufacturing, material handling, steady flow and batch processes,
and so forth. Accordingly, network 10 provides for exchange of power and data signals
within the network for appropriate control of the various network.ed devices. In the
implementation illustrated in Figure 1, cabling ,such as a 4-conductor cable 12 is routed
among the vanious networked devices, and includes a pair of power conductors 14 which
flank pair of data signal conductors 16. Although various media may be employed, 1n the
present embodiment, data conductors 16 are located between power conductors 14, and all
conductors may be terminated at desired locations by insulation displacement connectors

(not shown).

Vanous devices are linked to the cable 12 for supplying or drawing power from the
network, and for exchanging data. As illustrated diagrammatically in F igure 1, a power
main or normal supply 20 provides power to the power conductors 14. Various power
supplies may be provided in the network, depending upon the lengths of the media
employed, spacing between the devices and power supplies, and so forth. Networked
devices, represented generally by reference numeral 18, are coupled to both the power and
the data conductors of the cable and are designed to carry out specific functions in the
network. For example, devices 18 may include switchgear, motor controllers, motor
starters, circuit breakers, logic controllers, monitoring stations, and so forth. A supply of
backup power from a backup power module 22 in Figure 1, may be applied to one or more

of the devices 18 to ensure the supply of backup power in the event of loss of power from

thn
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- the network. Finally, where devices 18 are installed for regulation of operation of a

downstream device, electrical loads, such as motors 24 in the implementation of Figure 1,
are linked to the devices. In general, sufficient power is provided by the network, and by
backup power supply module 22, for operation of the devices. Logical signals are also
provided by the network via the data conductors 16. Separate power, typically at higher

voltages and current ratings, is supplied to the devices 18 intended to command operation of
a load 24.

Figures 2-6 illustrate present exemplary implementations of power supply module
22 designed to apply power to networked devices in the event of a loss or malfunction in the
power supphed by network cable 12. Various failure modes of the network power may be
envisioned. For example, referring again to Figure 1, cable 12 may become damaged or
severed, thereby imterrupting power to devices dou&xsnemn of power supplies 20.
Simularly, cabling extending between the primary trunk 12 and particular devices may
become damaged or severed. Power supplies 20 may also malfunction or become damaged
In operation, thereby removing power or reducing the level of power available to the
networked devices. Where such eventualities can be foreseen, and where operation of
particular devices 18 warrants, the present technique provides for application of power from

a secondary source automatically and without interruption of a power to such devices.

Referning to the specific exemplary embodiments of Figures 2-6, in a first
implementation shown in Figure 2, backup power module 22 includes a connection to 2
secondary power source 26, and a further connection to the network power source, as
represented generally at arrow 28. The secondary power source 26 may include a wide
range of power sources as described more fully below. In general, the network power
source 28 may be tapped from a network cable 12, or at any particular point along the

network or at devices 18.
In the implementation of Figure 2, secondary power source 26 is applied to an

internal transformer 30 of the backup power module 22. The transformer alters the voltage

of the incoming power and applies the resulting signals to a rectifier/filter/regulator circuit
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32. Output of circuit 32 is then applied to an 1solator circuit 34. The isolator circuit 34
effectively compares output of circuit 32 with the network power source 28, and applies
power to device 18 based upon a comparison. In a configuration of Figure 2, the module 22
further includes a fault detection circuit 36. The specific arrangements and operation of the

various circuitry of Figure 2 will be described in greater detail below.

In an alternative configuration of backup power module 22, shown in Figure 3, an .
external transformer 38 1s employed. The extemal transformer applies the altered incoming
secondary power to a rectifier/filter/regulator circuit 32 as indicated above with respect to
Figure 2. In a further alternative configuration illustrated in Figure 4, module 22 includes a
control power transformer 40 which conditions and applies power to circuit 32. The control
power transformer 40 may also supply power to other devices within the network in a

conventional manner.

As further alternatives to the implementations described above, the backup power
module 22 may employ direct current power supply modules as illustrated in Figures 5 and
0. As shown in Figure 5, the backup power module 22 may thus include a direct current
power supply module 42 which outputs power at a level conforming to the desired input of
secondary power 1nto the 1solator circuit 34. In the implementation of Figure 6, a similar
power supply module 42 1s employed, but with fault reléy circuitry 44 which may be
powered from the power supply module 42 and thereby avoid unnecessary loading the main

power supply of the network.

As can be seen from vanous embodiments discussed above, the backup power
module 22 may be adapted to various applications depending upon the desired type of
protection and the nature of the secondary power source available. By way of example, in
the embodiments shown in Figures 2 and 3, a 120 VAC power supply would normally be
avatlable to transformers 30 and 38, which may condition the incoming secondary power to
20 VAC. In the implementation of Figure 4, a control power transformer may receive
incoming power, such as a level of 480 VAC, and produce output at a lower voltage level,

such as 120 VAC. In the embodiments of Figures 5 and 6, incoming power may be

~)
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supplied to the DC power supply modules 42 at a level of 120 to 240 VAC, with the power
supply modules 42 producing an output on the order of 24 VDC. In all cases, power 1s
conditioned in the module to a desired level of secondary power, such that control of
switching between application of power from the network and application of power from

the secondary power source is uninterrupted and automatic.

The components of the backup power module 22 illustrated generally in Figures 2-6
are 1llustrated in somewhat greater detail in Figures 7-11, respectively. Refernng first to
Figure 7, the backup power module in the illustrated embodiment includes an internal
transformer 30, a rectifier/filter/regulator circuit 32, an isolator circuit 34, and a fault
detection circuit 36. The embodiment of Figure 7 is designed to receive power from a
power source via mternal transformer 30, such as at the secondary windings of the
transformer (see windings 46). The transformer 30‘ transforms th;e voltage level of the
Incoming power to a desired level, such as from 120 VAC to 20 VAC. The intemnal
transformer 30 may be mounted on a printed circuit board depending upon the packaging

desired for the overall module.

Power from transformer 30 is then applied to circuit 32 which includes a rectifier
48. The rectifier produces DC power which is applied to an output bus having a high side
52 and a low side 50. A filtering capacitor 54, such as é 75 microFarad capacitor serves to
smooth the output of rectifier 48. Direct current power is then applied to a voltage regulator
56 at an input side 58 thereof. The voltage regulator removes ripple from the DC power by
virtue of an additional filtering capacitor 62, such as a 10 microFarad capacitor. Output
from the voltage regulator 56 is available at output line 60. In the illustrated embodiment.
the voltage regulator circuitry is adjustable by virtue of resistors 64 and 66. As will be
appreciated by those skilled in the art, by appropriate adjustment of resistor 64, output
voltage of the regulator circuitry can be adjusted to a desired level. Appropnate adjustment
of the voltage may be desired to provide switching between application of normal network
power to a device and application of power from the secondary power source. A voltage
regulator with a fixed (non-adjustable) output may also be employed once an established

voltage has been determined. Circuit 32 further includes a pair of diodes 68 and 70 which
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offer protection to the regulator 56. Finally, a further noise reduction filtering capacitor 72

1s provided, such as a 0.1 microFarad capacitor.

Where desired, various types of human feedback devices may be provided for
indicating the operative state of module 22. In the embodiment illustrated in F 1gure 7, a
current imiting resistor 74 in series with an LED 76 to indicate that the DC bus is currently
being powered from the secondary power source. Additional visual or other indicators may
be provided for easily detecting whether power is being provided from the secondary power

source or from the network power source as described more fully below.

Output from the rectifier/filter/regulator circuit 32 is applied to 1solator circuit 34.
In a present embodiment, circuit 34 includes a dual diode isolator 78. In the particular
embodiment shown, isolator circuit 78 is a Schottke diode circuit. providing a low voltage
drop, on the order of 0.4 volts. The isolator circuit offers protection against flow through to
the downstream device in the event of a short circuit, thereby avoiding the unwanted

application of power to the downstream device.

Output of the isolator circuit 78 is provided at terminal 80. Moreover, the normal
network power 1s available at terminals 82. That is, output of the regulator 56 is supplied to
one side of 1solator circuit 78, while the typically hi gher voltage of the network power
source 1s applied to the opposite side of isolator circuit 78. Thus, 1solator circuit 78 serves
as a comparison circuit capable of outputting power at terminal 80 depending upon the

balance between the inputs (e.g. voltage levels) from the secondary power source and the

Nnetwork power source.

Fault detection circuit 36 is also coupled to the output of voltage regulator 56 and to
the network power source. Circuit 36 thus includes a current limiting resistor 84 and a
resistor 86 designed to bias a solid state switch 88. Switch 88 is coupled between the high
and low voltage terminals of the network power supply, and 1s forward biased when the
network power supply is normally operative. A relay coil 92 is powered from the backup or

secondary power supply through the voitage regulator 56 to provide for an alarm in the
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event of switching between the normal network power suppiy and supply from the
secondary power source. A diode 90 serves to protect switch 88 when relay coil 92 is
switched off. It should be noted that in the illustrated embodiment, relay coil 92 1s powered
on during normal operation by the backup power module, and in particular by power from
the secondary power source. Thus, operation of the alarm relay coil does not burden the
main power supply of the network. Power loss relays, as indicated generally at reference
numeral 54, are operated under the control of relay coil 92. The relay 94 may be normally
open or normally closed, and may be coupled to visual, auditory, or other alarms to indicate

to operations personnel that power is being supplied from the secondary POWEr Source.

In operation, incoming power from the secondary power source is transformed and
condmoned to a desired level for application to 1solator circuit 78 The secondary power
source portion of module 22 preferably produces power at a voltage level which 1s lower
than the normal voltage level of the network, but which is capable of powenng the
downstream devices. For example, in a network providing normal power level on the order
ot 24 VDC, the module 22 may be adjusted to provide backup power at a level on the order
of 14 t0 20 VDC. Alternatively, the voltage level of the backup power available may be
fixed at a pre-determined level, with the effective comparison made by 1solator circuit 78

being with this fixed predetermined level.

During normal operation, current flows from the network to the output terminal 80.
When the voltage level of the secondary power source exceeds the voltage available from
the network, on the other hand, isolator circuit 78 channels current to the output from the
voltage regulator circuit without interruption of power to the downstream device. When the |
network power supply voltage level is thus reduced, the base of switch 88 goes low, and the
relay coil 92 1s de-energized, permitting an alarm or other indication to be powered through
relay 94. Figure 8 illustrates a vanation of the circuitry of Figure 7 in accordance with the
diagram of Figure 3. In particular, in the embodiment shown in Figure &, all circuits 32, 34
and 36 are substantially 1dentical to the circuitry described above, but rectifier 48 receives
power from a separate source, such as from windings 96 of an external transformer 38. In a

present embodiment, external transformer 38 includes windings 96 for transformmo

10



10

20

30

CA 02396507 2002-08-01

Incoming power from a level of 120 VAC to a level of 20 VAC. The transformed power is
then applied to rectifier 48 as described above.

In the embodiment illustrated in Figure 9, the circuits 32, 34 and 36 are again
1dentical to those described with reference to Figure 7, but power from windings 98 of a
control power transformer 40 are applied to rectifier 48. In a present implementation, the
windings 98 of the control power transformer provide for input of 480 VAC and output of |

20 VAC. Other windings within the control power transformer may provide output on the
order of 120 VAC.

The embodiment 1llustrated in Figure 10 is 1dentical to the former embodiments in
so much as the isolator circuit and fault detection circuit 36 are concerned. However, as
shown 1n Figure 10, where a DC power supply module 42 1s available, Incoming power
may be supplied to the module as indicated at reference numeral 100, such as in the form of
120-240 VAC. The DC power supply module 42 then provides output at high and low
sides of a bus 120, such as at a desired voltage level of 24 VDC. Alternatively, a voltage
regulator may be provided within the DC power supply module or external to the module
for adjustment of the power from the secondary power source to a desired level, such as

below the normal network voltage level.

The embodiment of Figure 11 provides a series of fault relays. In the embodiment
shown 1n Figure 11, a DC power supply module 1s again employed as in the embodiment of
Figure 10. However, a pair of relays are provided for indicating fault conditions. In the
\llustrated embodiment these include a first relay coil 104 coupled to the network power
supply terminal, along with a corresponding relay 106. A second coil 108 is coupled to the
backup or secondary power source and 1s accompanied by corresponding relay 110. The
use of two relay coils and associated relays as illustrated in Figure 11 affords visual,
auditory, or other alarms or output signals to indicate that the network power supply is

operative or inoperative, and that the backup power supply is operative or inoperative.




10

15

N g — L AP YW T P S e e

CA 02396507 2002-08-01

As will be appreciated by those skilled in the art, various portions of the modules
described above may be combined or altered to accommodate specific application needs.
For example, relays or other circuitry may be provided in any of the described embodiments
to indicate the operative state of the module, the network or secondary power supply, which
power supply 1s currently coupled to the downstream device. Similarly, the module
described herein may be configured as a separate and independent component, or may be

incorporated into various networked components or power supplies coupled to the network.

While the invention may be susceptible to various modifications and alternative
forms, specific embodiments have been shown in the drawings and have been described
in detail herein by way of example only. However, it should be understood that the
invention 1s not intended to be limited to the particular forms disclosed. Rather, the
invention is to cover all modifications, equivalenté, and alternatives falling within the

spirit and scope of the invention as defined by the following appended claims.
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CLAIMS
What 1s claimed is:
. A power module for a control and monitoring network, the module

comprising:
a network power circuit configured to detect power from a data and power network

at a network voltage level;

a secondary power circuit configured to draw power from a secondary power source
at a secondary power level;

an output circuit configured to apply power to a networked component; and

a comparison circuit configured to compare the network voltage level and the
secondary voltage level and to permit power to be épplied to the ﬁetworked component

from data and power network or to cause the output circuit to apply power to the networked

component based upon the comparison.

2. The power module of claim 1, wherein the comparison circuit is configured
to cause the output circuit to apply no power to the networked component if the network

voltage level exceeds the secondary power level.

3. The power module of claim 1, wherein the comparison circuit is configured
to cause the output circuit to apply no power to the networked component if the network

voltage level exceeds a predetermined level.

4 The power module of claim 1, wherein the secondary power circuit provides

a power at a level below a normal operating range of the network voltage level.

5. The power module of claim 4., wherein the normal operating range is

between approximately 16 volts and 24 volts
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6. The power module of claim 1, wherein the secondary power circuit includes

a dual diode 1solator.

7. The power module of claim 1, wherein the secondary power circuit includes
a rectifier and regulator circuit for converting alternating current power to direct current

power at the secondary voltage level.

8. The power module of claim 1, wherein the secondary power circuit includes

a direct current power supply module.

. The power module of claim 1, wherein the secondary power circuit includes

an adjustable circuit for adjusting the secondary voltage level.

10.  The power module of claim 1, wherein the secondary power circuit includes

a voltage transformer.

1.  The power module of claim [, further comprising an alarm circuit for

indicating that power is being applied to the networked device from the secondary power

circuit.

12. The power module of claim 1, further comprising a visual indicator for

indicating that power is being applied to the networked device from the secondary power

clrcuit.

13. A networked backup power module for a data and power network, the
network providing data and power signals to a networked component, the module
comprising:

a network interface circuit configured for connection to a network data and power
cable and for detecting a network power level:

a secondary power source circuit configured to receive and condition power from a

secondary source to a secondary power level:

R e T L
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an output circuit configured to apply power to a networked component coupled to
the network and normally receiving power from the network: and

a comparison circuit configured to compare the network voltage level to a desired
voltage level and to permit power to be applied to the networked component from data and

power network or to cause the output circuit to apply power to the networked component

based upon the comparison.

14. The power module of claim 13, wherein the desired voltage level is the

secondary voltage level.

15, The power module of claim 13, wherein the secondary power circuit

maintans the secondary voltage level at a predetermined amount below a normal operating

range of the network voltage level.

16.  The power module of claim 13, further comprising an alarm circuit for

indicating that power is being applied to the networked device from the secondary power

circuit.

17. The power module of claim 13, further comprising a visual indicator for

indicating that power is being applied to the networked device from the secondary power

circuit.

18.  The power module of claim 13, wherein the normal operating range is

between approximately 16 volts and 24 volts.

19. The power module of claim 13, wherein the secondary power circuit

includes a dual diode isolator.

20. The power module of claim 13, wherein the secondary power circuit
includes a rectifier and regulator circuit for converting alternating current power to direct

current power at the secondary voltage level.
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21.  The power module of claim 13, wherein the secondary power circuit

includes a direct current power supply module.

22.  The power module of claim 13, wherein the secondary power circuit

includes an adjustable circuit for adjusting the secondary voltage level.

23.  The power module of claim 13, wherein the secondary power circuit

Includes a voltage transformer.

24, The backup power module for an industnial control and monitoring network,_

the module comprising:

a network interface circuit configured for cbnnection to a.network data and power
cable and for detecting a network power level;

a secondary power source circult configured to receive and condition power from a
secondary source to a secondary power level, the secondary power source circuit including
a direct current power circuit for providing power at a secondary voltage level;

an output circuit configured to apply power to a networked component coupled to
the network and normally receiving power from the network; and

a comparison circuit configured to compare the network voltage level to the
secondary voltage level and to permit power to be applied to the networked component
from data and power network or to cause the output circuit to apply power to the networked

component based upon the comparison.

25.  The module of claim 24, wherein the output circuit applies power from the

-secondary power source circuit when the secondary voltage level exceeds the network

power level.

26.  The module of claim 24, wherein the direct current power circuit includes a

rectifier and regulator circuit.
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27.  The module of claim 26, wherein the regulator circuit 1s adjustable to adjust

the secondary voltage level.

28.  The module of claim 24, wherein the direct current power circuit includes a

power transformer.

29.  The module of claim 24, wherein the output circuit includes a dual diode

‘1solator.

30. The module of claim 24, comprnising a visual indicator for indicating that

power is being applied to the networked component from the secondary power source

circuit.

17
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