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(57) ABSTRACT 

A panel meter including an energy test pulse device that 
enables the panel meter to be used for revenue applications 
and eliminates the need for two separate meters, one for panel 
indication, and the other for energy and revenue applications. 
The electrical panel meter including at least one sensor con 
figured for measuring an electrical parameter; at least one 
analog-to-digital converter coupled to the at least one sensor 
for converting the measured electrical parameter to a digital 
signal; a display for continuously displaying at least one 
electrical parameter; a processor configured to receive the 
digital signal and calculate an amount of energy consumed; 
and a test pulse circuit configured to receive the calculated 
amount and generate a plurality of pulses equal to the calcu 
lated amount, wherein each of the plurality of pulses is equal 
to a predetermined amount of energy. 
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TEST PULSES FOR ENABLING REVENUE 
TESTABLE PANEL METERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation applica 
tion of U.S. application Ser. No. 12/401,791, filed Mar. 11, 
2009 entitled “TEST PULSES FOR ENABLING REV 
ENUE TESTABLE PANEL METERS, which is a continu 
ation application of U.S. application Ser. No. 1 1/317,227, 
filed Dec. 22, 2005 entitled “TEST PULSES FOR 
ENABLING REVENUE TESTABLE PANEL METERS, 
now U.S. Pat. No. 7,508,190, which is a continuation-in-part 
application of U.S. application Ser. No. 10/969,713, filed Oct. 
20, 2004 entitled “TEST PULSES FOR ENABLING REV 
ENUE TESTABLE PANEL METERS, the contents of all of 
which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention. The present invention 
relates generally to electrical panel meters, and more specifi 
cally, to a system and method for utilizing test pulses in 
electrical panel meters to enable their use for revenue meter 
ing. 
0003 2. Discussion of the Related Prior Art. Electric util 

ity companies use revenue meters to track electric usage by 
customers. These meters track the amount of power con 
Sumed at a particular location. These locations range from 
commercial businesses to residential homes. The electric util 
ity companies use the revenue meter to charge its customers 
for their power consumption, i.e., revenue metering. Typi 
cally, the revenue meter connects between utility power lines 
Supplying electricity and a usage point, namely a residence or 
commercial place of business. 
0004 Traditionally, panel mounted or panel meters were 
utilized only for a visual indication of instantaneous readings 
on an electrical Switchboard panel. In the past, these panel 
meters were exclusively analog, and were utilized for mea 
Suring the amount of Voltage, current, wattage etc., Supplied 
to consumers through the utility lines. As metering technol 
ogy progressed, the panel meters became multifunction, and 
have the ability to measure energy as well as instantaneous 
measurementS. 

0005. However, even though the panel meters had the abil 
ity to measure energy, the panel meters did not have the ability 
to be tested and verified for accuracy using traditional Utility 
energy based testing methods. Furthermore, since these types 
of meters are used generally for indication, the hardware 
design for panel meters was limited to a low accuracy stan 
dard, e.g., 1%, making energy test pulses futile. Therefore, 
conventional panel meters do not have the capability to be 
used for revenue billing measurements. 
0006 Traditionally, revenue meters used mechanical or 
analog means to track the amount of consumed power. The 
inductive spinning disk power meter is still commonly used. 
The spinning disk drives mechanical counters that track the 
power consumption information. Newer to the market are 
electronic power meters, which have replaced the older 
mechanical meters. Electronic revenue meters utilize digital 
sampling of the Voltage and current waveforms to generate 
power consumption information. In addition to monitoring 
power consumption, electronic revenue meters can also 
monitor and calculate power quality, e.g., Voltage, current, 
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real power, reactive power, apparent power, etc. These power 
quality measurements and calculations are displayed on an 
output display device on the meter. 
0007. The traditional method for testing the revenue 
meters is to take an infrared pulse Supplied by the mechanical 
energy meter, which pulses proportionally to the energy accu 
mulated, e.g., one revolution of the inductive spinning disk 
equals one pulse. The standard revolution value is 1.8 watt 
hours per pulse, but this value is generally adjustable. The 
pulses are then counted and compared to pulses generated by 
a standard energy reference. If the accuracy of the taken 
infrared pulses is within the percentage required by the indus 
try standards, then the energy meter would be determined to 
be in good standing and put into service. Otherwise, the meter 
would be re-calibrated and tested again or not used. 
0008. The Veracity of panel measuring devices could not 
be determined in the field through the use of traditional meth 
ods and equipment. Since utility testing equipment relies on 
energy pulse accumulation of which are not available with 
indication panel instrumentation. Therefore, these meters 
would not be used for billing purposes as the Supplied data 
can potentially be erroneous. 

SUMMARY OF THE INVENTION 

0009. Therefore, the present invention has been designed 
to substantially solve at least the above problems and/or dis 
advantages and to provide at least the advantages below. 
0010. Accordingly, an object of the present invention is to 
provide an electrical panel metering device capable of per 
forming multiple metering functions including an energy test 
device for testing a Veracity of an energy measurement of the 
electrical panel metering device. 
0011. According to another object of the present inven 
tion, a method for testing a Veracity of an energy measure 
ment of an electrical panel metering device is provided. The 
method includes the step of proving an energy test pulse to 
Verify the energy measurement of the electrical panel meter 
ing device. 
0012. According to one aspect of the present disclosure, an 
electrical panel metering device including a housing is pro 
vided. The panel metering device includes at least one sensor 
configured for measuring an electrical parameter, at least one 
analog-to-digital converter coupled to the at least one sensor 
for converting the measured electrical parameter to a digital 
signal; a display for continuously displaying at least one 
electrical parameter; a processor configured to receive the 
digital signal and calculate an amount of energy consumed; 
and a test pulse circuit configured to receive the calculated 
amount and generate a plurality of pulses equal to the calcu 
lated amount, wherein each of the plurality of pulses is equal 
to a predetermined amount of energy. The at least one analog 
to-digital converter has 24 bit resolution and has a sampling 
rate of 400 samples per cycle. 
0013. In another aspect of the present disclosure, the test 
pulse circuit includes an LED disposed on a face of the 
housing to generate infrared pulses. 
0014. In a further aspect, the test pulse circuit further 
includes a divider for receiving the calculated amount from 
the processor, generating the plurality of pulses and transmit 
ting the pulses to the LED. 
0015. In another aspect of the present disclosure, the at 
least one analog-to-digital converter, the processor, and the 
test pulse circuit are disposed on a single integrated circuit. 
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0016 Invarious embodiments, the display is configured to 
continuously and simultaneously display at least three elec 
trical parameters. The display may further include a % load 
bar display. 
0017. According to another aspect, an electrical panel 
metering device including a housing having a front face 
includes three current sensors configured for measuring cur 
rent on each of three phases of an electrical distribution sys 
tem; three Voltage sensors configured for measuring Voltage 
on each of three phases of an electrical distribution system; 
six analog-to-digital converters for converting the measured 
electrical parameters to digital signals, each analog-to-digital 
converter coupled to one of the three current sensors and three 
Voltage sensors; a display disposed on the front face for 
continuously displaying at least three electrical parameters; a 
processor configured to receive the digital signals and calcu 
late an amount of energy consumed; a test pulse circuit con 
figured to receive the calculated amount and generate a plu 
rality of pulses equal to the calculated amount, wherein each 
of the plurality of pulses is equal to a predetermined amount 
of energy; and a light emitting diode disposed on the front 
face and coupled to the test pulse circuit for receiving the 
plurality of pulses and generating a plurality of infrared 
pulses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. The above and other aspects, features, and advan 
tages of the present disclosure will become more apparent 
from the following detailed description when taken in con 
junction with the following drawings in which: 
0019 FIG. 1 illustrates a block diagram of a panel meter 
including an energy test pulse device according to a preferred 
embodiment of the present disclosure; 
0020 FIG. 1A is a side view of the panel meter shown in 
FIG. 1: 
0021 FIG. 2 is a schematic diagram of the components of 
the panel meter shown in FIG. 1; 
0022 FIG. 3 is a schematic diagram of a panel meter 
according to another embodiment of the present disclosure; 
and 
0023 FIG. 4 is a diagram illustrating a method for testing 
the Veracity of the panel metering device of the present dis 
closure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0024 Preferred embodiments of the present disclosure 
will be described hereinbelow with reference to the accom 
panying drawings. In the following description, well-known 
functions or constructions are not described in detail to avoid 
obscuring the present disclosure in unnecessary detail. 
Throughout the figures like reference numerals represent like 
elements. 

0025. The present disclosure provides a device and 
method for assuring accuracy in Verifying a panel meter, 
thereby enabling Such panel meters to be used as power 
meters for the purpose of revenue metering. Verification of 
accuracy determines if the electronic panel meteris calibrated 
to within the standard traditionally used in the Utility industry 
for verifying Veracity of electronic revenue meters, e.g., 
Socket meters, to enable Such meter to be used as utility 
revenue meters. 
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0026. More specifically, panel meters according to the 
present invention are designed to provide Real Time indica 
tion, not merely energy usage indication. Panel operators are 
traditionally looking for the load on a bank or the Voltage 
when employing conventional panel meters. The present 
invention performs this function, but also provides revenue 
certifiable energy data that can be brought back to a central 
monitoring system. Conventionally, this was a function that 
was relegated to “higher end revenue metering. 
0027. The present invention provides an electronic panel 
meter that includes circuitry for generating an energy test 
pulse. FIG. 1 illustrates an electronic panel meter 10 having a 
front face panel 12. An energy test pulse device 14, which 
generates an infrared test pulse, is applied to the front face 12 
of the panel meter 10. In the preferred embodiment of the 
present invention, the test pulse device 14 is added to the front 
face 12 of the electronic panel meter 10, which automatically 
pulses in proportion to the energy used. Sending infrared 
pulses in accordance with the amount of energy used is 
known to those skilled in the art. 

0028 Generally, the panel meter 10 will be disposed in a 
housing 11 which will facilitate mounting of the panel meter 
10 in a conventional indication panel 13. Referring to FIG. 
1A, the housing 11 will have a generally rectangular volume 
that will fit in conventional DIN 92 mm square and ANSI 
C39.1 round cut-outs 15, as are known in the art. As can be 
seen from FIG. 1A, the front face 12 is dimensioned to be 
larger than the housing 11. In further embodiments, the hous 
ing may be configured to mount the panel meter 10 directly on 
a wall or on a wall using conventional DIN rail. 
0029. The internal components of the panel meter 10 of 
the present disclosure for monitoring and determining an 
amount of electrical power usage by a consumer are illus 
trated in FIG. 2. Generally, the panel meter 10 includes sen 
sors 16, a plurality of analog-to-digital (A/D) converters 18 
and a processing system including a central processing unit 
(CPU) 22 and/or a digital signal processor (DSP) 20. 
0030 The sensors 16 will sense electrical parameters, e.g., 
Voltage and current, of the incoming lines from an electrical 
power distribution system. Preferably, the sensors will 
include current transformers and potential transformers, 
wherein one current transformer and one Voltage transformer 
will be coupled to each phase of the incoming power lines. A 
primary winding of each transformer will be coupled to the 
incoming power lines and a secondary winding of each trans 
former will output a voltage representative of the sensed 
voltage and current. The panel meter 10 will support 3 ele 
ment wye, 2.5 element wye, 2 element delta and 4 wire delta 
systems. The output of each transformer will be coupled to the 
A/D converters 18 configured to convert the analog output 
Voltage from the transformer to a digital signal that can be 
processed by the CPU 22 or DSP 20. 
0031. In one embodiment, the A/D converters 18 will uti 
lize 24-bit analog to digital conversion and provide sampling 
at 400+ samples per cycle on all channels measured, wherein 
a cycle is one complete set of positive and negative values of 
an alternating current or Voltage. Preferably, the panel meter 
will include six A/D converters, each individual A/D con 
Verter coupled to an individual sensor, e.g., 3 Voltage sensors 
and 3 current sensors. By employing this high bit resolution, 
the panel indication meter of the present disclosure will have 
an accuracy of +/-0.1% for volts and amps and 0.2% for 
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power and energy functions, which will meet the accuracy 
requirements of IEC687 (Class 0.2%) and ANSI C12.201 
(Class 0.2%). 
0032. The CPU 22 is capable of receiving the digital sig 
nals from the A/D converters 18 to perform the necessary 
calculations to determine the power usage and controlling the 
overall operations of the panel meter 10. In a preferred 
embodiment, the DSP 20 will receive the digital signals from 
the A/D converters 18 and perform the necessary calculations 
to determine the power usage to free the resources of the CPU 
22. 
0033. A power supply 24 is also provided for providing 
power to each component of the panel meter 10. Preferably, 
the power Supply 24 is a transformer with its primary wind 
ings coupled to the incoming power distribution lines and 
having an appropriate number of windings to provide a nomi 
nal Voltage, e.g., 5VDC, at its secondary windings. 
0034. The panel meter 10 of the present disclosure will 
have user interface for interacting with a user and for com 
municating events, alarms and instructions to the user. The 
user interface will include a display 26 for providing visual 
indications to the user. The display 26 may include a touch 
screen, a liquid crystal display (LCD), a plurality of LED 
number segments, individual light bulbs or any combination 
of these. The display 26 may provide the information to the 
user in the form of alpha-numeric lines, computer-generated 
graphics, videos, etc. The user interface will also include a 
speaker or audible producing means (not shown) for alerting 
a user of alarm and for providing spoken instructions. The 
speaker will be coupled to the CPU 22 via a digital-to-analog 
converter (D/A) for converting digital audio files stored in 
memory 28 to analog signals playable by the speaker. 
0035. In a preferred embodiment, the display 26 of panel 
meter 10 will include at least three sections of LEDs, e.g., a 
three line display, to enable the panel meter to continuously 
and simultaneously display three parameters of the electrical 
system, e.g., Voltage on each of the three phases, to a user, 
e.g., a panel operator. Furthermore, the display 26 will 
include a 10 segment LED display 27 to represent % of load 
on the electrical system at the point of measurement of the 
panel meter 10. The '% of loadbar display 27 may be any bar 
indication known in the art to quickly indicate to a user the '% 
of load. 

0036. The panel meter 10 will include a communication 
device 30 for enabling communications between the panel 
meter 10 and other computing devices, e.g., a desktop com 
puter, laptop computer, other intelligent electronic devices 
(IEDs), SCADA systems, other meters, etc. The communica 
tion device 30 may be a modem, network interface card 
(NIC), wireless transceiver, etc. In one embodiment, the panel 
meter 10 will include two communications ports: (1) a first 
port will provide RS-485 communications speaking Modbus 
ASCII, Modbus RTU or DNP 3.0 protocol and (2) a second 
port will be an optical IrDA port coupled to the front face 
panel to enable setup and programming of the IED without 
the use of a communication cable. The first port will operate 
with a baud rate from about 9600 baud to about 57,600 baud. 
An exemplary IrDA port is disclosed in commonly owned 
U.S. patent application Ser. No. 10/146,339 entitled 
“METER WITH IRDA PORT, the contents of which are 
hereby incorporated by reference. The IrDA port will enable 
wireless transmitting and receiving of data to and from the 
panel meter. Preferably, the IrDA port operates according to 
one or more of the standard IrDA protocols, such as IrDA 
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Infrared Link Access Protocol (IrLAP), IrDA Infrared Link 
Management Protocol (IrLMP). IrDA Transport Protocols 
(Tiny TP), IrDA Object Exchange Protocol (IrOBEX), Exten 
sions to IrOBEX for Ir Mobile Communications, and 
IrTran-P (Infrared Transfer Picture) Specification. Prefer 
ably, the IrDA port transmits and receives data according to 
speeds defined for the IrDA version 1.0, i.e., 2400 to 115200 
kbps, and speeds defined by the IrDA version 1.1, i.e., speeds 
of 0.576 and 1.152 Mbps, with /4 mark-to-space ratio. The 
IrDA port can also operate at a speed of 4 Mbps, i.e., 4 PPM 
modulation with 4 mark-to-space ratio. Also, the IrDA port 
preferably uses a pulse width of only 3/16 or 4 (mark-to-space 
ratio) of the total time for one bit. The IrDA port will enable 
communications to a variety of wireless handheld devices 
including a corresponding IrDA port such as a laptop com 
puter, a PocketPC operating with WindowsTM mobile soft 
ware or WindowsTM CE, a Palm OS enabled device, etc. 
0037. The panel meter 10 includes a test pulse circuit 32 
for generating test pulses to be applied to the front panel face 
12. The test pulse circuit 32 will drive a light emitting diode 
(LED) 14 for generating infrared test pulses. The CPU 22 or 
DSP 20 will perform the necessary calculations to determine 
the energy being consumed. The test pulse LED will continu 
ously emit calibration pulses, where each pulse is equal to a 
predetermined number of Watthours per pulse. The predeter 
mined number of Watthours per pulse will be user adjustable 
via programming from the front face panel or via a computer 
coupled to the communications device. Additionally, the mil 
lisecond duration of each output pulse, e.g., pulse width, is 
also user adjustable. 
0038. It is to be understood that the present disclosure may 
be implemented in various forms of hardware, software, firm 
ware, special purpose processors, or a combination thereof. 
The panel meter also includes an operating system and micro 
instruction code. The various processes and functions 
described herein may either be part of the micro instruction 
code or part of an application program (or a combination 
thereof) which is executed via the operating system. 
0039. It is to be further understood that because some of 
the constituent system components and method steps 
depicted in the accompanying figures may be implemented in 
Software, the actual connections between the system compo 
nents (or the process steps) may differ depending upon the 
manner in which the present disclosure is programmed. 
Given the teachings of the present disclosure provided herein, 
one of ordinary skill in the related art will be able to contem 
plate these and similar implementations or configurations of 
the present disclosure. 
0040. In a further embodiment, several of the above men 
tioned components can be combined to conserve space in the 
small form factor of the panel meter of the present disclosure. 
In prior art revenue meters, the analog-to-digital converters, 
central processing unit and DSP would require at least three 
separate circuit boards rendering the prior art revenue meters 
large and expensive to manufacture making them unsuitable 
for panel metering which require a smaller form factor and to 
be inexpensive for the functionality they are providing. Refer 
ring to FIG. 3, panel meter 100 includes an energy metering 
integrated circuit (IC) to perform the functions of the A/D 
converters, central processing unit, the DSP and the test cir 
cuit. The energy metering integrated circuit (IC) is adapted to 
receive a current input (104) and a voltage input (106). The 
panel meter 100 includes three current sensors Ia, Ib, Ic and 
three voltage sensors Va, Vb, Vc individually coupled to a six 
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single A/D converter channels residing on-board of the meter 
ing IC 102. The metering IC 102 will perform the necessary 
energy calculations via an on-board processor and will output 
active power information as a pulse, e.g., IR POWER 
PULSE. This pulse may be fed directly to the LED 110 to 
generate test pulses at the front face of the panel meter 100. 
However, the processing speed and frequency of the output of 
the metering IC 102 is too fast to be used to drive a LED test 
pulse to be tested by conventional testing equipment, e.g., a 
WECO meter tester. Therefore, the outputactive power infor 
mation pulse, e.g., IR POWER PULSE, will be sent to a 
counter/divider 108 to, in effect, slow down the pluses. For 
example, if a divide-by-8 counter is employed, for every 8 
pulses inputted to the counter 108, one pulse will be generated 
to drive LED 110. As is known in the art, the metering IC may 
include memory for storing operating instructions, algo 
rithms, etc. It is to be appreciated that the analog-to-digital 
converters of the metering IC will have at least 24bit resolu 
tion and the metering IC will be able to process at least 400 
samples/cycles to ensure the accuracy of the panel meter for 
revenue standards. 
0041. The output active power information, e.g., 
IR POWER PULSE, may also be used to generate a KYZ 
output pulse, i.e., a three wire pulse output wherein each pulse 
or transition represents a predetermined increment of power. 
The IR POWER PULSE will be fed to relay 112 which in 
turn will generate the KYZ output pulse. An exemplary relay 
is model LCC110 common input OptoMOSTTM relay com 
mercially available from Clare, Inc. of Beverly, Mass. 
0042. Furthermore, the metering IC 102 includes a SPI 
serial interface for outputting energy data to the CPU 22. The 
CPU will then further process the data as needed, e.g., gen 
erating signals representative of values to be displayed on 
display 26, calculating % load, etc. 
0043. To be certified for revenue metering, power provid 
ers and utility companies have to Verify that the panel meter 
will perform to its stated accuracy. Referring to FIG. 4, a 
method for testing the Veracity of the panel metering device is 
illustrated. The panel meter 10,100 of the present disclosure 
will be compared to an energy or reference standard 40. The 
reference standard 40 is an electrical meter that is extremely 
accurate and has had its accuracy certified by the National 
Institute of Science and Technology (NIST). A variety of 
reference standards are commercially available from Radian 
Research, Inc. of Lafayette, Ind. Reference standards are 
manufactured in accuracy classes of +0.1%, +0.05% and 
+0.025%, wherein the accuracy class needed for any com 
parative test is a function of the accuracy class of the meter 
being tested. Generally, laboratory testing requirements state 
that where possible, the comparative reference shall be of an 
accuracy class 10 times better than the meter being tested. 
0044. During the test, a regulated voltage and current 
source are simultaneously applied to the meter under test 10 
and the reference standard 40. Energy pulses from the meter 
under test 10 and the reference standard 40 are then fed into a 
comparator 42 which compares the pulses of the meter to the 
known reference 40 to determine the accuracy of the meter 
under test, e.g., a results report 44. If the meter under test is 
within an acceptable range, the panel meter is put in use. 
Otherwise, if the panel meter under test is outside an accept 
able range, the panel meter is either taken out of Service or 
recalibrated. 

0045. By providing an ability to determine the calibration 
Veracity for accumulated energy of an electrical panel meter 
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using standard field accepted testing methods designed for a 
different class of product, the present invention enables a 
panel meter, an significant lower cost and Smaller device, to 
be used for revenue applications and eliminates the need for 
two separate meters, one for panel indication, and the other 
for energy and revenue applications. 
0046 While the disclosure has been shown and described 
with reference to certain preferred embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and detail may be made therein without 
departing from the spirit and scope of the disclosure as 
defined by the appended claims. 
What is claimed is: 
1. A panel power monitoring device comprising: 
three current sensors configured for measuring current on 

each of three phases of an electrical distribution system; 
three Voltage sensors configured for measuring Voltage on 

each of three phases of the electrical distribution system; 
six analog-to-digital converters for converting the mea 

Sured electrical parameters to digital signals, each ana 
log-to-digital converter coupled to one of the three cur 
rent sensors and three Voltage sensors; 

a display for continuously displaying at least one electrical 
parameter, and 

a processing module configured to receive the digital sig 
nals and calculate an amount of energy consumed, 

wherein the six analog-to-digital converters and the pro 
cessing module are disposed on a single integrated cir 
cuit. 

2. The panel power monitoring device of claim 1, wherein 
each of the six analog-to-digital converters has 24bit resolu 
tion. 

3. The panel power monitoring device of claim 1, wherein 
each of the six analog-to-digital converters has a sampling 
rate of at least 400 samples per cycle. 

4. The panel power monitoring device of claim 1, wherein 
the integrated circuit further comprises a SPI serial interface 
for outputting the calculated energy consumed. 

5. The panel power monitoring device of claim 1, wherein 
the display is configured to continuously and simultaneously 
display at least three electrical parameters. 

6. The panel power monitoring device of claim 1, wherein 
the display further comprising a % loadbar display. 

7. The panel power monitoring device of claim 1, wherein 
the display is a touch screen. 

8. The panel power monitoring device of claim 1, wherein 
the display is a liquid crystal display (LCD). 

9. The panel power monitoring device of claim 1, further 
ing comprising audible producing means for alerting of 
alarms. 

10. The panel power monitoring device of claim 1, further 
comprising a communication device for enabling communi 
cations to other meters and at least one computing device via 
at least one communication protocol. 

11. The panel power monitoring device of claim 10, 
wherein the at least one communication protocol is Modbus, 
Modbus RTU or DNP 

12. The panel power monitoring device of claim 1, wherein 
the panel metering device is configured to wirelessly commu 
nicate to a computing device. 

13. The panel power monitoring device of claim 12, 
wherein the wireless communication is performed by an opti 
cal port located on the front face of the meter. 
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14. The panel power monitoring device of claim 13, 
wherein the optical port operates according to at least one 
IrDA protocol. 

15. An panel power monitoring device comprising: 
a housing including a front face panel configured to facili 

tate mounting of the panel power monitoring device in a 
cut-out of an indication panel; 

three current sensors configured for measuring current on 
each of three phases of an electrical distribution system; 

three Voltage sensors configured for measuring Voltage on 
each of three phases of the electrical distribution system; 

six analog-to-digital converters for converting the mea 
Sured electrical parameters to digital signals, each ana 
log-to-digital converter coupled to one of the three cur 
rent sensors and three Voltage sensors; 

a processing module configured to receive the digital sig 
nals, calculate an amount of energy consumed for rev 
enue metering and calculate the percent of load on the 
electrical system at the point of measurement, wherein 
the six analog-to-digital converters and the processing 
module are disposed on a single integrated circuit; and 

a display disposed on the front face panel of the housing for 
continuously displaying at least one electrical param 
eter, 
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wherein the display further comprising a % load bar dis 
play for continuously displaying the calculated percent 
of load on the electrical system at the point of measure 
ment. 

16. The panel power monitoring device of claim 15, 
wherein the display is configured to continuously and simul 
taneously display at least three electrical parameters. 

17. The panel power monitoring device of claim 16, 
wherein the panel power monitoring device is configured to 
wirelessly communicate to a computing device. 

18. The panel power monitoring device of claim 17, 
wherein the wireless communication is performed by an opti 
cal port located on the front face panel. 

19. The panel power monitoring device of claim 18, 
wherein the optical port operates according to at least one 
IrDA protocol. 

20. The panel power monitoring device of claim 19, further 
comprising a light emitting diode (LED) located on the front 
face panel configured for emitting light pulses equal to a 
predetermined amount of energy accumulated for Verifying 
the accuracy of the panel power monitoring device with an 
external reference standard device. 
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