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27.2.8 CT and PT Compensation

CT/PT compensation is used to correct for errors caused by the current transformers (CTs) 
(external to the meter) and Potential/Voltage transformers (PTs) connected to the meter. 

• From the Tree Menu, click Revenue and Energy Settings > CT & PT Compensation. 
Two options open under CT & PT Compensation: Compensate CTs and Compensate 
PTs. Use these settings to enable and set compensation factors for the meter.

27.2.8.1 Compensate CTs

The first CT & PT Compensation setting option is Compensate CTs.

1. From the Tree menu, click CT & PT Compensation > Compensate CTs.

2. Make sure the Enable CT & PT Compensation in Meter box is checked. If it is not, any 
settings you enter won’t be implemented. The top of the screen shows the 
system frequency and the CT ratio (see 27.1.1 Configuring CT, PT Ratios and System 
Hookup on page 27–2). Assign the following settings:

a, The first screen you see displays the settings for Phase A CT compensation. Click 
the Next Phase button at the bottom of the screen to enter settings for phases B and 
C.
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b. For each of the phases, enter up to 8 points of % of rated current, ratio correction 
factor (0.08500 to 1.1500), or phase error/arcminutes (-60 to +60). The Value (A) field 
displays the current value for the “% of rated current” setting you entered. For 
example, if the current Full Scale is 5 A, and you enter 0.01% in the “% of rated current 
field,” the value will be 0.0005 A. Refer to your CT manufacturer’s documentation for 
the values to enter on this screen.

• If you don’t want to use a test point, enter 0% for the rated current.

c. Continue to the next phase and repeat step 2b. 

3. To implement any changes, click the Update Device button to send the new profile to 
the meter.

27.2.8.2 Compensate PTs

The second CT & PT Compensation setting option is Compensate PTs.

1. From the Tree menu, click CT & PT Compensation > Compensate PTs.

2. Make sure the Enable CT & PT Compensation in Meter box is checked. If it is not, any 
settings you enter won’t be implemented. The top of the screen shows the system 
frequency and PT ratio (see 27.1.1 Configuring CT, PT Ratios and System Hookup on 
page 27–2). Assign the following settings:

3. The first screen you see displays the settings for Phase A PT compensation. Click the 
Next Phase button at the bottom of the screen to enter settings for phases B and C.



EPM 7000P METER CHAPTER 27: EPM 7000P METER

GE COMMUNICATOR – INSTRUCTION MANUAL 27–43

27.3 Power Quality and Alarms Settings

From the Tree Menu on the left side of the EPM 7000P meter Device Profile screen, double-
click on the Power Quality and Alarms Settings line or click on the + button next to it. All of 
the settings in the Power Quality and Alarms Settings group are listed.

27.3.1 Configuring Limits 

1. From the Tree Menu, click Power Quality and Alarm Settings > Limits (see the screen 
on the previous page). The current settings for Limits are shown in the screen. Use this 
screen to assign Limits for the EPM 7000P meter. 

Functional Overview for Limits:
Limits are transition points used to divide acceptable and unacceptable 
measurements. When a value goes above or below the limit, an out-of-limit condition 
occurs. You can set and configure up to 16 Limits for the EPM 7000P meter.

Once they are configured, you can view the out-of-Limits (or Alarm) conditions in the 
Limits Log (see Chapter 19) or Limits Polling screen (see Chapter 5). You can also use 
Limits to trigger relays.

You can assign the eight limits to readings from three groups of parameters: 

• Readings (Instantaneous Voltage; Instantaneous Current; Total and Per Phase Power 
and Power Factor; Frequency; Neutral Current; Symmetrical Components and Voltage 
Imbalances)

• Demand (Current; Per Phase, Total Power and Power Factor)
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• THD (For Voltage and Current)

2. The bottom of the screen shows the Full Scale values for:

• Voltage

• Current

• Frequency

• Power

• Power Total

• Power Factor

• THD

3. To set or change a Limit:

a. Select a limit by double-clicking on the Assigned Channel field.

b. You will see the screen shown below. 

c. Select a Group and an Item for the Limit.

d. Click OK. The Limit you selected will now appear in the Limits screen.

4. To configure a Limit, double-click on the following fields to set their values:

• Above and Below Set Point: of Full Scale (the point at which the reading
goes out of limit: see figure on the next page)
For example: 
100 of 120V Full Scale = 120V
90 of 120V Full Scale = 108V

• Above and Below Return Hysteresis (the point at which the limit’s status 
changes from out of limit to within limit: see figure below)
For example: 
Above Set Point = 110Below Set Point = 90
(Out of Limit above 132V)(Out of Limit below 108V)
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Above Return Hysteresis = 105Below Return Hysteresis = 95
(Stay Out of Limit until below 126V)  (Stay Out of Limit until above 114V)

Note • The Primary fields are display only. They show what the set point and return 
Hysteresis value are for each limit.

• If the Above Return Hysteresis is greater than the Above Set Point, the Above Limit is 
Disabled; if the Below Return Hysteresis is less than the Below Set Point, the Below 
Limit is Disabled. You may want to use this feature to disable either the Above Limit or 
Below Limit condition for a reading.

• If you are entering negative limits, be aware that the negative value affects the way 
the above and below limits function, since negative numbers are processed as signed 
values.

5. To implement any changes, click the Update Device button to send the new profile to 
the meter.

TIME

Above Limit
condition

Below Limit
condition

Above Limit Trigger point

Return point from Above Limit  condition

Below Limit Trigger point

Return point from Below Limit condition

HYSTERESIS

HYSTERESIS

- MEASURED VALUE
(if applicable)

+ MEASURED VALUE

0
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27.3.2 Configuring Waveform/PQ (Software Option C and Higher)

The EPM 7000P meter has upgradeable Software Options. If you have purchased Software 
Option C or D, the waveform recording feature will be available with your meter. The 
Waveform/PQ capability allows the meter to act as a high-speed waveform recorder to 
record any anomaly that occurs within a cycle of duration. This provides a user with 
advanced waveform analysis including pre- and post- waveform recording. 

The meter has the capability to record both surges and sags of the measured signals. A 
voltage surge is any event that increases the RMS voltage for one cycle, calculated every 
half cycle. A voltage sag is a dip in the RMS of one cycle of voltage, calculated every half 
cycle. A current fault (or surge) is also calculated in the same manner. When the RMS value 
of any of these triggers exceeds the threshold settings, the meter will trigger a waveform 
capture.

This setting determines at what point the meter executes a waveform capture and/or 
records a power quality event. See Chapter 19 for instructions on viewing Waveform and 
PQ logs. See 27.4.2 Trending Profiles - Configuring Historical Logs on page 27–50 for 
instructions on configuring the log sectors for the EPM 7000P meter.

Note PQ and Waveform Thresholds are given as a percentage of the Full Scales ( Full Scale 
fields). Full Scales are based on the CT and PT Ratios set in the CT, PT Ratios and System 
Hookup setting. Before programming the Waveform/PQ Thresholds, set the CT and PT 
ratios. See 27.1.1 Configuring CT, PT Ratios and System Hookup on page 27–2, for 
instructions. 

1. From the Tree Menu, click Power Quality and Alarm Settings > Waveform/PQ. The 
current settings, if any, are shown in the screen.
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2. Set the Surge and Sag Setpoints (in percent of Full Scale), for Voltage, and the Surge 
Setpoint for Current. When you enter the percentage for a reading, the primary value 
is displayed in the Primary field. The bottom of the screen displays the Full Scales for 
Voltage and Current.

3. Click the checkbox under PQ to enable PQ recording when the programmed threshold 
is exceeded.

4. Click the checkbox under Waveform to enable Waveform recording when the 
programmed threshold is exceeded.

5. Select the sampling rate from the Capture Sample Rate pull-down menu. The options 
are: 

• For Software Option C: 32, 64, 128

• For Software Option F: 32, 64, 128, 256, 512.

6. From the Pre-trigger pull-down menu, select the number of cycles of waveform data 
prior to the triggering event, that you want to be included in the waveform capture. 
The options are 2 to 63.

Note Increasing the number of pre-cycles will decrease the number of cycles of data 
recorded after the event.

7. To implement any changes, click the Update Device button to send the new profile to 
the meter.
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27.4 Logs

From the Tree Menu on the left side of the EPM 7000P meter Device Profile screen, double-
click on the Logs line or click on the + button next to it. All of the settings in the Logs group 
are listed.

27.4.1 Configure Log Sizes

This setting allows a user to allocate the amount of memory available for each log, based 
on the number of recording days desired. Once the log’s memory fills, the log “rolls over” 
and the records are overwritten in a FIFO (first in, first out) sequence. Depending on the 
meter Software Option, the user is able to memory allocation for up to 6 historical logs and 
the waveform and PQ logs, to optimize the number of records stored for each log. 

• For Software Options B and higher, use this setting to increase or decrease the amount 
of records that each of the EPM 7000P meter's three Historical logs can store. 

• For Software Options C and D, use this setting to set the allocation for the 
Waveform(V3 and V4) and Power Quality (V4 only) logs, as well as for 6 Historical logs.

1. From the Tree Menu, click Logs > Configure Log Sizes. You will see the screen shown 
on the previous page. 

Note The example screen is for a meter with Software Option D - the screen you see will 
look a bit different if your meter has a lower Software Option. 
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2. For each log, set both the logging interval and size. (Note that for the Waveform and 
PQ logs, you only set the size.) For the historical logs, the Duration field tells how many 
months and days of logging your setting will provide; for the Waveform log, it tells 
how many waveform captures it will provide; and for the Power Quality log, it tells how 
many PQ events, i.e., surges and sags, will be recorded.

a. Select the logging interval from the pull-down menu. The interval is in minutes. You 
can set between 1 and 60 minutes, or EOI pulse, for the historical logs.

b. Set the log size (the amount of memory allocated to it), by moving the bar in the size 
field to the right to increase the amount of memory, and to the left to decrease the 
amount of memory. When your cursor is on the bar, the amount of memory for that 
setting point is displayed.

Note • The maximum allowable size for the historical logs is 6 MB, and for the Waveform log, 
is 8 MB. The Software Option ordered may limit this maximum number, e.g., a meter 
with Software Option B has 2 MB memory in total to assign to the available logs. 

• When EOI Pulse is set as the Logging Interval for a Historical log (see 27.4.2 Trending 
Profiles - Configuring Historical Logs on page 27–50), the Interval field will display EOI 
Pulse, and the duration field will say “0 Hours.”

3. To implement any changes, click the Update Device icon to send the new profile to 
the meter.

Decrease       Increase
Memory         Memory

Amount of Memory
at this setpoint
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27.4.2 Trending Profiles - Configuring Historical Logs

From the Tree Menu on the left side of the EPM 7000P meter Device Profile screen, double-
click on the Trending Profiles Settings line or click on the + button next to it. All of the 
settings in the Trending Profiles Settings group are listed.

Use this setting to select the parameters to be stored in each of the EPM 7000P meter's 
Historical Logs. For additional information on logs, including using the HHF Converter, see 
chapters 16 and 19.

Functional Overview of Historical Logs:

The EPM 7000P meter allows a user to set up 3 (for Software Option B) or 6 (Software 
Options C and higher) separate historical profile logs that can log up to 64 parameters. 
Each of these logs can log at different time frames. For example, one log can be set for one 
minute intervals to record voltage; while another log can be set for 15 minute intervals for 
energy consumption logging.

Having multiple historical logs additionally affords you the flexibility of programming each 
log with unique parameters. For example, you might program Historical Log 1 to record 
Power Quality parameters (for example, THD), Log 2 to record Demand parameters, and 
Log 3 to record Energy parameters. 

Historical Log parameters can be selected from eleven groups:

• Measured Values (Instantaneous Voltage; Instantaneous Current; Total and Per Phase 
Power and Power Factor; Frequency; Neutral Current; Symmetrical Components and 
Voltage Unbalances)

• Demand (Current; Per Phase, Total Power and Power Factor)

• Maximums (Maximum values for all of the readings listed above, including THD 
voltage and currents)
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• Minimums (Minimum values for all of the readings listed above, including THD voltage 
and currents)

• Energy (Watt-hours, VA-hours, VAR-hours, Energy in the Interval)

• Accumulators (Input and Output Accumulator values)

• Short Term Min (Min value within the Demand Interval)

• Short Term Max (Max value within the Demand Interval)

• Uncompensated ((Watt-hours, VA-hours, VAR-hours)

• THD (For voltage and current)

• Harmonic Magnitudes (For voltage and current up to the 40th order) 

1. From the Tree Menu, click Trending Profiles > Historical Log Profile (1-3). 

This screen allows you to select items to be stored in the historical log you selected. 
The Group field determines the items that are available for selection.

2. Select a Group. The possible selections are: Measured Values, Demand, Maximums, 
Minimums, Energy, Energy in the Interval, Accumulators, Short Term Min, Short Term 
Max, Uncompensated, THD, Harmonic Magnitudes, and Rollover Counters.

Note If you select Harmonic Magnitudes, another field opens on the screen allowing you to 
select one of the following for Harmonic Magnitude: Volts A; Volts B; Volts C; I A; I B; I C. 

3. Select items for your log:

a. Highlight the item(s) you want in the Selectable Items box.

b. Click Add. The item(s) are added to the Selected Items box.

c. To remove item(s), highlight them in the Selected Items box and click Remove.
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4. Set the Logging Interval (Minutes). The available choices are: 1, 3, 5, 10, 15, 30, 60, EOI 
(End of Interval) Pulse. The Logging Interval determines when the meter takes a 
snapshot.

Note IMPORTANT! If you are trending Energy in the Interval, the Logging interval must be 
the same as the Demand interval.

Note • Only one of the following can be set for the EOI pulse feature: 

• EITHER 1 Option card input can be set to receive an EOI pulse from another device

• OR 1 Option card output can be set to trigger an EOI pulse

• The maximum rate for EOI Pulse used to trigger a log is once per minute.

• When you choose EOI Pulse, the meter takes a snapshot when the pulse is either 
received or generated (depending on whether the EOI pulse is assigned to an input or 
output), rather than on a time interval. 

Note There are two display fields at the bottom of the Historical Log Profile screen. They 
show the Total Bytes Used and the Bytes Remaining for this historical log. These fields 
are updated as you make selections on the screen. The total number of bytes 
available per log record is approximately 234.

5. To implement any changes, click the Update Device button to send the new profile to 
the meter.
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27.5 Configuring Option Cards 

The EPM 7000P meter automatically detects the presence of any Option cards installed in 
it. You will see the installed card(s) listed in the Tree Menu (see the figure on the next page). 
Up to two Option cards can be installed in the EPM 7000P meter. Refer to the EPM 7000P 
Instruction Manual for additional information concerning Option cards, including 
installation procedures. 

You must configure an Option card before using it. The following sections give instructions 
for configuring each of the Option cards. 

Note You can configure settings for an Option card when you are not connected to a meter. 
Click Option Card 1 or 2 from the EPM 7000P meter Device Profile screen. The drop-down 
menu on the displayed screen allows you to select your Option card. The available 
selections are: Fiber Optic, Network, Digital Relay, Pulse Output, Analog Output (0-1mA), 
Analog Output (4-20mA), None. Click Apply. The Option card you chose is now listed in the 
menu. Refer to the instructions for configuring the card.

From the Tree Menu on the left side of the EPM 7000P meter Device Profile screen, double-
click on the Option Card 1 or Option Card 2 line or click on the + button next to it. The 
settings for the option card(s) installed in your meter are shown.
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The type of Option card installed in the meter determines the settings you need to 
configure, and so, the screens you see. Click on the selectable lines under your Option card 
in the EPM meter Device Profile menu. See the example below. 

Note The Option card settings for your meter will only show the option cards 
currently installed in your meter.

Type of 
Option 
card

       
Card       
Setting 
screens
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27.5.1 Configuring a Fiber Optic Card

The Fiber Optic Option Card (F1 or F2) is a Communication card that provides a standard, 
serial communication port over a fiber optic application. For technical specifications and 
hardware installation, refer to the EPM 7000P Instruction Manual.

Example:

An example use of the optional Fiber Optic card is in a daisy chain topology, using the Echo 
switch on the Fiber Optic Card to allow messages to bypass the unit.

1. In the Tree menu, click Option Card 1/2 - Fiber Optic > Fiber Optic.

2. The screen fields and acceptable entries are as follows:

• Address: 1 - 247 (Modbus); 1-65520 (DNP)

• Protocol: Modbus RTU; Modbus ASCII; DNP subset 2; DNP subset 3

• Baud Rate: 9600; 19200; 38400; 57600

• Data Bits: 5; 6; 7; 8

• Parity: None, Odd, Even

• Stop Bits: 1 or 2

• Response Delay (msec): the suggested delay is 50 msec, but you can increase the 
delay, if necessary.

3. To implement any changes, click the Update Device button to send the new profile to 
the meter.
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27.5.2 Configuring a Relay Output/Digital Input Card

The Relay Output/Digital Input card (RS) is used for a few purposes. The relay portion is 
used to send a control output when a limit is exceeded. The input portion can be used to 
either count KYZ pulse or detect the status of a circuit.

The Relay Output/Digital Input Option Card has:

• Two relay contact outputs for load switching 

• Two wet/dry contact sensing digital inputs. 

Accumulators in the GE Communicator software count the transitions of the Inputs and 
Outputs. For technical specifications and hardware installation, refer to the EPM 7000P 
Instruction Manual.

Note When installing a Relay Output/Digital Input card, we recommend you reset the 
accumulators for the card, in order to prevent erroneous counts. See 20.1.7 Reset Device 
Information on page 20–8, for instructions on using the Reset EPM Information screen to 
reset card accumulators.

Example:

An example use of the optional Relay Card is in monitoring the status of circuit breakers or 
relays in your electrical system. The two status inputs could be used to monitor two circuit 
breakers, and the two relay outputs could be used to sound an alarm upon the occurrence 
of a programmed out of limit condition.

1. In the Tree menu, click Option Card 1/2 - Digital Relay > Relays to set the limits/alarm 
conditions and logging options for the card's Relay Outputs. 

2. From the Relay Assignment screen, you can:
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• Configure up to 8 output conditions for each of the two Relay Outputs. 

Note The Limits used are configured in Power Quality and Alarm Settings > Limits (see 
Configuring Limits on page 27–43).

• Set a Delay and Reset Delay for the Outputs.

• Choose to log Status Changes for each Relay Output.

• Assign each Output an Output Label, Open Label, and Closed Label, which are used 
when viewing the Relay Status Log.

• Assign an Accumulation Compression Factor for each output. 

Note IMPORTANT! First use the Limits screen to set up the limits you want to assign to an 
Output. See Configuring Limits on page 27–43 for instructions.

3. The available Limits appear in the Limit ID column. To assign a limit to an Output relay:

a. Select the output condition from the pull-down menu next to the Limit ID. The 
options are: Above Limit (the Output is triggered when the Above Limit condition 
occurs) and Below Limit (the Output is triggered when the Below Limit condition 
occurs). 

b. You can assign the limit to one or both (or neither) of the Relay Outputs.

Note A Relay operates when any one assigned Limit is tripped, and stays in the Set 
condition as long as one Limit is in the Alarm state.

4. You can enter Set Delay and/or Reset Delay. These values are the delay before the 
Output is changed: Set is when the common is shorted to Normal Open (this is the Set 
Condition), Reset is when the Output is shorted (closed).

5. Check the box next to Log Status Change for if you want to log output status changes 
for either or both Relay. See Chapter 19 for information on the I/O Change Log.

6. The current Output Labels are displayed in the screen. These labels are used for 
Logging. To change the Output labels, click in the Labels field you want to change, and 
enter a new label. The fields that can be changed are:

• Output Label - Label ID

• Open Label - Open state ID

• Closed Label - Closed state ID

7. You can specify an Accumulation Compression Factor. The Compression Factor is 
used to adjust how high an accumulator will go before rolling over. Because of this, it is 
useful in delaying rollover. For example, if you select a Compression Factor of 10, each 
time 10 Pulse/State changes occur, the accumulator count increments by 1. The 
available Compression Factors are: 1, 10, 100, 1000, 10000, and 100000. The default 
Compression Factor is 1.

8. To configure the Digital Inputs: 
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a. Click Option Card 1/2 - Digital Relay > Inputs. Use this screen to assign labels and 
functions to the Inputs. 

b. Make a selection in the Assigned to field. The available selections are: 

• Status Only - select this to use the digital inputs just to indicate if the 
state is open or closed.

• Accumulator - select this to use the digital input as a pulse counter.

• Digital Input Log - select this to use the digital input to trigger an entry in 
the I/O change log.

• EOI Pulse - only one Input can be set to receive an EOI pulse.

Note NOTES on End of Interval (EOI): 

• EOI is triggered in a device when the programmed condition is met. Only one 
Option Card input can be set to receive an EOI pulse. EOI is used for the following:

• As a trigger for demand averaging: the received EOI pulse delineates an 
interval that results in demand averaging being performed. The 
minimum interval between received EOI Pulses used to trigger demand 
averaging should be 5 minutes. An EOI pulse allows the meter to be 
synchronized with an installed revenue meter, so that both meters are 
calculating Demand at the same time. When an Input is assigned to EOI, 
the demand interval is now the time between two received pulses.

• For historical logging: when the EOI pulse is received, it causes any log that has 
been configured for EOI Pulse interval to capture a record. Refer to 27.4.2 Trending 
Profiles - Configuring Historical Logs on page 27–50, for additional information on 
EOI Pulse and logging.
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Note IMPORTANT! The EOI setting will affect Time of Use, if it is active for the meter. Instead 
of using the demand interval for TOU accumulations, TOU will perform automatic data 
usage accumulation and calendar actions (rate change, day type change, season/
billing month self reads) based on the EOI input trigger. This can result in shorter or 
longer interval periods, depending on the EOI input timing, so the rate/day type/
calendar actions may differ from what is expected.

c. Select Trigger from the pull-down menu. The Trigger you select depends on your 
Assigned to selection:

• For Status Only, select None.

• For Accumulator, select from Closing, Opening, High Speed Closing or 
High Speed Opening. 

Note Only one accumulator can be assigned to a High Speed Trigger.

• For Digital Input Log, select Change.

• For EOI Pulse, select from Closing, Opening, or Change.

d. Enter Units/Count. The Units/Count is the output ratio from the device that is being 
input into the EPM 7000P meter. For example, if you have a KYZ module that is 
outputting a pulse every 1.8 kWh, with the input set to Accumulator, Increment on 
Contact Opening, you would set the Units/Count to be the value of the KYZ; in this case 
either 1.8 or a ratio of that number.

e. Enter Compression. The Compression Factor is used to adjust how high an 
accumulator will go before rolling over. For example, if you select a Compression 
Factor of 10, each time 10 Pulse/State changes occur, the accumulator count 
increments by 1. The available Compression Factors are: 1, 10, 100, 1000, 10000, and 
100000. The default Compression Factor is 1.

f. Enter a Label for the Accumulator.

g. The current Input Labels are displayed in the screen. To change the Input Labels, 
click in the Labels field you want to change, and enter a new label. The fields that can 
be changed are:

• Input Label - Input ID

• Open Label - Open state ID

• Closed Label - Closed state ID

9. To implement any changes to the Relay Output/Digital Input card settings, click the 
Update Device button to send the new profile to the meter.
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27.5.3 Configuring a Pulse Output/Digital Input Card

The Pulse Output/Digital Input card (PS) is similar to the Relay Output/Digital Input card (RS) 
except that the card contains 4 KYZ pulse output contacts instead of relay control outputs. 
These solid state output contacts can be configured to have the meter pulse out for user-
assigned energy values. The Pulse Output/Digital Input Option Card has:

• Four Pulse Outputs via solid state contacts

• Four wet/dry contact sensing digital inputs.

Accumulators in the GE Communicator software count the pulses of Inputs and Outputs. 
For technical specifications and hardware installation, refer to the EPM 7000P Instruction 
Manual.

Note When installing a Pulse Output/Digital Input card, we recommend you reset the 
accumulators for the card, in order to prevent erroneous counts. See 20.1.7 Reset Device 
Information on page 20–8, for instructions on using the Reset EPM Information screen to 
reset card accumulators.

Example:

An example use of the Pulse Output/Digital Input Card is in a sub-metering application 
where a pulse output is needed. The Input Accumulator allows you to count the pulses 
from another device, for example, a KYZ module or another meter. The Output 
Accumulators allow you to count the pulses being output by the card.

The Pulse Output and Digital Input Card has two screens for configuration: the Pulse 
Output Settings screen and the Digital Input Settings screen. 

1.  To set the pulse outputs, in the Tree menu, click Pulse Factors > Option Card 1/2 - 
Pulse Outputs. 
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2. You can set up to four Output IDs for your Card. Each Output has a Label, an Assigned 
Channel, and a Unit/Count. Double-click an Assigned Channel field to add or edit an 
the assigned channel. You will see the window shown below.

3. Select the Energy channel to use for the output. Click OK. The energy channel you 
selected displays in the Assigned Channel field.

4. When you select the Assigned Channel, a value is entered for it in the Units/Count 
field. You can edit this field by double-clicking in it. The Units/Count is determined by 
the Secondary (the readings in the meter). For example, if you have a three-phase 
meter with 600 Watts per element, for a total of 1800 Watts, the Units/Count field will 
be 1.8. That means that every 1.8 Watt-hours, the count will accumulate by 1, and 
each count will represent 1.8 Watt-hours. If you are using CTs that have a ratio of 
1000 to 1, for example, the count will still increment every 1.8 Watt-hours, but the 
count in that case will represent 1.8 Watt-hours times 1000, or 1800 Watt-hours.

5. The current Output Labels are displayed on the screen. To change the Output labels, 
click in the Labels field you want to change, and enter a new label. 
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6. Click Option Card 1/2 - Pulse Output > Inputs. Use this screen to assign labels and 
functions to the Inputs. 

Make a selection in the Assigned to field. The available selections are: 

•  Status Only - select this to use the digital inputs just to indicate if the state is open or 
closed.

•  Accumulator - select this to use the digital input as a pulse counter.

•  Digital Input Log - select this to use the digital input to trigger an entry in the 
I/O change log.

• EOI Pulse - only one Input can be set to receive an EOI pulse.

Note NOTES on End of Interval (EOI): 

• EOI is triggered in a device when the programmed condition is met. Only one 
Option Card input can be set to receive an EOI pulse. EOI is used for the following:

• As a trigger for demand averaging: the received EOI pulse delineates an 
interval that results in demand averaging being performed. The 
minimum interval between received EOI Pulses used to trigger demand 
averaging should be 5 minutes. An EOI pulse allows the meter to be 
synchronized with an installed revenue meter, so that both meters are 
calculating Demand at the same time.

• For historical logging: when the EOI pulse is received, it causes any log 
that has been configured for EOI Pulse interval to capture a record. Refer 
to 27.4.2 Trending Profiles - Configuring Historical Logs on page 27–50, 
for additional information on EOI Pulse and logging.



EPM 7000P METER CHAPTER 27: EPM 7000P METER

GE COMMUNICATOR – INSTRUCTION MANUAL 27–63

Note IMPORTANT! The EOI setting will affect Time of Use, if it is active for the meter. Instead 
of using the demand interval for TOU accumulations, TOU will perform automatic data 
usage accumulation and calendar actions (rate change, day type change, season/
billing month self reads) based on the EOI input trigger. This can result in shorter or 
longer interval periods, depending on the EOI input timing, so the rate/day type/
calendar actions may differ from what is expected.

7. Select Trigger from the pull-down menu. The Trigger you select depends on your 
Assigned to selection:

• For Status Only, select None.

• For Accumulator, select from Closing, Opening, High Speed Closing or High Speed 
Opening.

Note • Only one accumulator can be assigned to a High Speed Trigger.

• High speed opening and closing would be used when monitoring pulses 
from water meters that can be pulsing very quickly. 

• For Digital Input Log, select Change.

• For EOI Pulse, select from Closing, Opening, or Change.

8. Enter Units/Count. The Units/Count is the output ratio from the device that is
being input into the EPM 7000P meter. For example, if you have a KYZ 
module that is outputting a pulse every 1.8 kWh, with the input set to Accumulator, 
Increment on Contact Opening, you would set the Units/Count to be the value of the 
KYZ; in this case either 1.8 or a ratio of that number.

9. Enter Compression. The Compression Factor is a divider used to adjust how high an 
accumulator will go before rolling over. For example, if you select a 
Compression Factor of 10, each time 10 Pulse/State changes occur, 
the accumulator count increments by 1. The available Compression Factors are: 1, 10, 
100, 1000, 10000, and 100000. The default Compression Factor is 1.

10. Enter a Label for the Accumulator.

11. The current Input Labels are displayed in the screen. To change the Input Labels, click 
in the Labels field you want to change, and enter a new label. The fields that can be 
changed are:

• Input Label - Input ID

• Open Label - Open state ID

• Closed Label - Closed state ID

12. To implement any changes to the Pulse Output/Digital Input card settings, click the 
Update Device button to send the new profile to the meter.
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27.5.4 Configuring a 0-1 mA Output Card

The 0-1mA Output Option card (C1) is an analog output card, which transmits a standard, 
bidirectional 0-1 milliamp signal proportional to the value selected. This card mimics an 
analog transducer. With the EPM 7000P design, the user can select any measured 
parameter to output on an analog transducer signal. For technical specifications and 
hardware installation, refer to the EPM 7000P Instruction Manual.

Example:

An example use of the optional 0-1mA Output Card is in enabling the EPM 7000P meter to 
communicate with an RTU. 

1. Click Option Card 1/2 - 0-1 mA Output > Settings.

You can set up to four Output IDs for your Output Card. 

2. Double-click an Assigned Channel field to add or edit an Output ID. You will see the 
window shown below.

3. Select Group for your Output Channel. The available selections are as follows:

• Readings

• Max/Min Demand
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• Average Demand

• Harmonics/THD

4. Select the Sub Group for your Output Channel. The sub group values are dependent 
on the group selection.

5. Select the Item for your Output Channel. The items are the available readings for the 
group and subgroup you selected. For example, as shown in the window above, Volts 
A-N is an item you can select when you have selected Readings as the group, and 
Primary Readings as the sub group.

6. Click OK. The Output Channel you selected is displayed in the Assigned Channel field. 

7. Enter Low End and High End for the channel. 

Note For the Item selected for the Assigned Channel, the Output Card takes the value in the 
meter and outputs a DC current within its range. The Low End is the lowest value, and the 
High End is the highest value. For example, for VOLTS A-N and Bidirectional Mode, at 
Nominal of 120V, the Low End is set to 115V and the High End is set to 125V. The Analog 
Output Card will output -1 mA when the reading is 115V, 0 mA when the reading is 120V, 
and 1 mA when the reading is 125V. The analog card can output below -1mA and above 
+1mA, proportionally to VOLTS A-N. For limiting values refer to the EPM 7000P Instruction 
Manual.

8. You can select either Unidirectional or Bidirectional for Mode. Unidirectional mode is 
used for unsigned data, e.g., voltage; and bi-directional mode is used with signed data, 
e.g., Watts.

9. To implement any changes to the 0-1mA Output card settings, click the Update 
Device button to send the new profile to the meter.
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27.5.5 Configuring a 4-20 mA Output Card 

The 4-20mA Output Option card (C2) is an analog communication card, which transmits a 
standard, unidirectional 4-20 milliamp signal. For technical specifications and hardware 
installation, refer to the EPM 7000P Instruction Manual.

Example:

An example use of the optional 4-20mA Output Card is in enabling the EPM 7000P meter to 
communicate with an RTU. 

1. Click Option Card 1/2 - 4-20 mA Output > Settings. 

2. Follow the instructions for configuring the 0-1 mA Card. The configuration of a 4-20 
mA Card is the same as a 0-1 mA Card, except that this card can only be 
unidirectional, so there is no Mode setting.
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27.5.6 Configuring a Network Card 

The optional Network card (E1) enables 10/100BaseT Ethernet communications. It also acts 
as a Web server, allowing the meter data to be viewed on a standard web browser. For 
technical specifications, hardware installation, and additional information on the Web 
server, refer to the EPM 7000P Instruction Manual.

1. Click Option Card 1/2 - Network Card > IP Address and DNS. You will see the screen 
shown below. It allows you to configure the IP Address, DNS, and Network Time 
Protocol Server for the card.

2. Enter the following information:

• Computer Name: Either click the DHCP box to enable a DHCP server to assign the IP 
address for your network card or enter the following for the network card:

• IP Address

• Subnet Mask

• Default Gateway

Note If no mask is entered (blank) or 0.0.0.0 is used, the network card will use an automatic 
mask based on the network address class, or will not apply a mask, according to the 
following table: 

Network Class Address range Mask used

Class A 1.0.0.0-127.x.x.x 255.0.0.0

Class B 128.0.0.0-191.x.x.x 255.255.0.0
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• Domain Name Server Address(es)

• URL address of a Network Time Protocol server if you are using one. 

Note The Network Time Protocol server is used for clock synchronization. It can be either a 
device with a real-time clock that is networked with your meter, or an NTP server on 
the Internet. 

Note IMPORTANT! You must also enable Clock Synchronization in the Time Settings screen 
(see 27.1.2 Configuring Time Settings on page 27–4).

3. Click Option Card 1/2 - Network Card > Services and Security. You will see the screen 
shown below.

4. This screen allows you to disable certain features of the meter Ethernet connection, 
for security purposes: 

•  The HTTP Web Server can be disabled, or its default port can be changed. 

•  The Modbus TCP server can be shut down, or its default port can be changed. 

•  The Alarm Email and Notification feature of the Network card can be disabled. 

Note The network card’s firmware must support alarm and notification email for this 
feature to be available. The settings for the alarm/notification email feature are made 
using the card’s Web server. See the EPM 7000P Instruction Manual for instructions.

Class C 192.0.0.0-223.x.x.x 255.255.255.0

Other classes No masking will be applied

Network Class Address range Mask used
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• If the port entered is less than “10,” the standard port is used: 80 for Web 
Server and 502 for Modbus TCP Server. 

•  To disable one of the servers, uncheck the box next to it.

• When the Security feature “Silent Mode” is enabled, the meter will totally ignore 
incoming connections, in such a way that not even TCP/IP Reset packets will be sent. 
When “Silent Mode” is disabled, the meter follows standard TCP/IP procedures for 
incoming connections to unused ports. This feature is useful in preventing hacking 
(attempted security intrusions).

• The Exclusive Client feature lets you Whitelist an IP and/or MAC address. When that 
address is used to connect to the meter, all other network communication with the 
meter, though the same Network card, is suspended. This ensures that anything being 
done, e.g., updating programmable settings, while the Whitelist address is being used 
to communicate with the meter, is secure. 

• Click the checkbox and enter the IP address or MAC address you want to 
establish as the Exclusive Client.

Note To disable the exclusive Client feature, uncheck the checkbox - the IP and MAC 
addresses will be set to all zeros.

Note • If you do not know this information, contact your Systems Administrator.

• See Chapter 25 “Flash Updating” for instructions on updating the Network card's 
firmware.

5. Click Option Card 1/2 - Network Card > DNP Support if you want to set up DNP over 
Ethernet for the Network Card. You will see the screen shown below.
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This screen lets you set up a DNP Server gateway for the Network Option card. This 
gateway enables DNP 3.0 protocol communication over Ethernet, for the meter. 

6. Make the following settings:

• Enable DNP Support: by default the DNP server support is disabled. Check the box 
to enable it. Once it is enabled, the other parameters can be entered.

• DNP Server Port: this is the TCP/IP port where the meter Network card unit will be 
listening for incoming connections via the DNP protocol. Valid numbers are from 1 
to 65535. We recommend that you set a value over 1024, because most of the 
lower numbers are reserved, or are already allocated to other popular services. If 
you set a port number of less than 10, the network card will set the port to its 
default, which is 20000.

• DNP Device Address: this is the meter’s configured address; currently, this setting 
should be 1.

• IP Address Start/End: this setting implements Internet security by letting you 
specify a range of IP addresses that are authorized to connect to the DNP port. 
Any requester with an IP address outside of this range will be rejected. Enter the 
range in the start and end fields. To disable the IP range restriction, write 0.0.0.0 in 
the start field and 255.255.255.255 in the end field. 
An example of a range is 172.20.167.100 in the start field and 172.20.167.150 in 
the end field. That would authorize connection to the DNP port for any IP address 
from 172.20.167.100 up to and including 172.20.167.150.

• IP Port Start/End: you can also use this setting to implement Internet security by 
through specifying a range of authorized port addresses. Any requester 
originating the connection from a port outside of this range will be rejected. Enter 
the range in the start and end fields (valid port ranges are from 1 to 65535). To 
disable the port range restriction, use 0 in either the start or the end field.

7. To implement any changes to the Network card settings, click the Update Device 
button to send the new profile to the meter.
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27.5.7 Configuring an IEC 61850 Card

The optional IEC 61850 card (E2) enables the meter to fit into an IEC 61850 network, which 
is an architecture used in substation automation. The settings for this card are the same as 
for the Network card, except that there is no DNP setting, since the IEC 61850 card uses its 
own protocol for communication.

1. Click Option Card 1/2 - IEC 61850 > IP Address and DNS to set up the adress 
information for the IEC 61850 card, or Option Card 1/2 - IEC 61850 > Services and 
Security to enable/disable the servers and other features. 

2. See the instructions in 27.5.6 Configuring a Network Card on page 27–67, for 
instructions on setting up the IP Address and DNS configuration. For the Services and 
Security tab, click Option Card 1/2 - IEC 61850 > Services and Security.



27–72 GE COMMUNICATOR – INSTRUCTION MANUAL

CHAPTER 27: EPM 7000P METER EPM 7000P METER

3. This screen allows you to disable certain features of the meter Ethernet connection, 
for security purposes: 

• The HTTP Web Server can be disabled, or its default port can be changed. 

• The Modbus TCP server can be shut down, or its default port can be changed. 

• If the port entered is less than “10,” the standard port is used: 80 for Web Server 
and 502 for Modbus TCP Server. 

• To disable one of the servers, uncheck the box next to it.

• To use the card for IEC 61850 communication, check the Enable IEC 61850 Server box. 
For INP300S Option cards with Network card firmware version 3.46 or greater, there is 
another option box under Enable IEC 61850 Server. It lets you specify that all energy 
values are represented ad positive numbers: check the box to enable this option. 

Note To see what your Network card’s firmware version is, open the Device 
Status screen. See 20.1.10 Device Information on page 20–14.

• When the Security feature “Silent Mode” is enabled, the meter will totally ignore 
incoming connections, in such a way that not even TCP/IP Reset packets will be sent. 
When “Silent Mode” is disabled, the meter follows standard TCP/IP procedures for 
incoming connections to unused ports. This feature is useful in preventing hacking 
(attempted security intrusions).

• The Exclusive Client feature lets you Whitelist an IP and/or MAC address. When that 
address is used to connect to the meter, all other network communication with the 
meter, though the same Network card, is suspended. This ensures that anything being 
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done, e.g., updating programmable settings, while the Whitelist address is being used 
to communicate with the meter, is secure. 

• Click the checkbox and enter the IP address or MAC address you want to establish 
as the Exclusive Client.

Note To disable the exclusive Client feature, uncheck the checkbox - the IP and MAC 
addresses will be set to all zeros.

If you do not know this information, contact your Systems Administrator.
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27.5.8 Configuring an RS232/RS485 Card

The optional RS232 card (S1) lets you add an RS232 serial connection for the meter.

1. Click Option Card 1/2 - RS232.   

2. Use this screen to make the following settings for the card:

• Address: 1 - 247 (Modbus); 1-65520 (DNP).

• Protocol: Modbus RTU; Modbus ASCII; DNP3.

• Baud Rate: 9600; 19200; 38400; 57600.

• Parity: None, Odd, Even.

• Response Delay (msec): the suggested delay is 50 msec, but you can increase the 
delay, if necessary.

3. To implement any changes, click the Update Device button to send the new profile to 
the meter.
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GE Communicator

Appendix A: Transformer/Line 
Loss Compensation

GE
Grid Solutions

Transformer/Line Loss Compensation 

A.1 What is System Loss Compensation?

System Loss Compensation is a metering technique that adds or subtracts losses to meter 
registration. This technique is used because it is often much less expensive and safer to 
meter the low voltage side of a Power Transformer than the contractual billing point.

System Loss Compensation also provides a method for moving the billing point from a 
boundary point on a transmission line back to a practical metering point.

System Loss Compensation adjusts for losses between the billing point and the metering 
point. These losses are lumped into Transmission Line Losses, Power Transformer Losses 
and Substation Conductor Losses. The GE Loss Calculator allows for the use of any or all of 
these elements at a meter installation.
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A.1.1 GE Loss Calculator Overview

The GE Loss Calculator is simple to use and can easily be adapted for your requirements. It 
comprises a complete model that handles loss compensation from meter to distribution 
line, covering Power Transformer losses, Substation Conductor losses, Transmission Line 
losses, and optionally, adjustments for Transmission Line Charging effects. It produces a 
printable document of the installation, with technical description that can be used with 
both customers and reviewing agencies.

To use the calculator, you plug data into spreadsheet cells, which have been color-coded 
for ease of use. In addition, the calculator contains:

• Instructions for its use

• Technical descriptions of calculations performed

• Equations expressed in typical metering abbreviations

• “Mouse over” notes on Key Cells, explaining their function.

The current version of the GE Loss Calculator contains the following enhancements:

• Substation Conductor losses

• Optional adjustment for Transmission Line Charging effects

• Programmable Meter Nominal Current (see explanation in A.2 Loss Model)

• Enhanced color coding of data and page tabs

• Improved instructions and technical descriptions.

A.2 Loss Model

The model used is a typical Loss Model used in Electricity Metering. The primary source for 
this model is the "Handbook for Electricity Metering". However, if your business uses a 
different model, the Spreadsheet can be easily modified to use your model.

The elements and assumptions used in the model are described in the following sections.
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A.3 Loss Triangles and Calculations

The Loss Triangles are developed from the Simplified Transformer High Side Model. Loss 
values not supplied by the Manufacturer are calculated by solving the Load and No-Load 
Loss triangles.

No-Load Calculations:

• No-Load Watts (NLW) are given by the manufacturer’s data.

• No-Load VA is defined as:

          

NLVA = No-Load VA
Ix =  Exciting Current
NLV = No-Load VARs
NLVC = Compensated No-Load VARs

• Then, No-Load VARs (NLVC) can be calculated as:

Full Load Calculations:

• Full Load Watts (FLW) are given by the manufacturer’s data.

• Full Load VA is defined as:

FLVA = Full Load VA
Z =  Impedance
FLV = Full Load VARs
NLVC = Compensated No Load VARs

• Then, No-Load VARs (NLVC) can be calculated as:

Note All calculations are done on a single element basis averaging the Total number or using the 
per element number entered in the spreadsheet. It is assumed that Total numbers are the 
sum of the three (3) actual element values provided by the Transformer Manufacturer.
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A.4 System Losses

A.4.1 Transmission Line Losses

Transmission Line Losses are made up of series resistance, series capacitance and shunt 
capacitance. 

Total Line Length = 3 x Line Length

Line Current is calculated at rated kVA.
Ip = Primary Current

Then,
Line Loss Watts
where R is the resistance in ohms/unit of length

Line Loss VARs
where X is effective series inductive reactance in
ohms/unit of length

A.4.2 Substation Conductor Losses

Substation Losses are calculated at secondary current of the Power Transformer Bank at 
Rated kVA.

Total Conductor Length = 3 x Conductor Length

Rated secondary current

Conductor Loss Watts
where R is the Resistance in ohms/unit of length
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Conductor Loss VARs
where X is effective series inductive reactance in
ohms/unit of length
= Apparent Power or Power in Circuit
(voltage x current)

A.4.3 Total System Losses

Transformer, Transmission Line and Substation Conductor Losses are combined to 
compute Total System Losses. The GE Loss Calculator does not require that all pieces of 
the model be used to calculate System Losses.

Losses are then shifted to the Primary of the Instrument Transformers using the 
Compensation Calculation Assumptions:

LWFE = Core Loss Watts LVFe = Core Loss VARs

LWCu = Copper Loss Watts LVCu= Copper Loss VARs

A.4.4 Meter Loss Coefficients

Losses are scaled by the meter rating to compute Meter Loss Coefficients.

Meter VA Rating where:
TA= Test Amps
CTR= CT Ratio
VTR= VT (PT) Ratio
VAm = VA (apparent power) in meter circuit

LWFE= LWFE/VAm  No-Load Loss Watts

LVFE= LVFE/VAm  No-Load Loss VARs

LWCu= LWCu/VAm  Full Load Loss Watts

LVCu=LVCu/VAm  Full Load Loss VARs

A.4.5 Dynamic Compensation Calculations

The EPM meter dynamically computes system losses instantaneously using the Meter 
Loss Coefficients and the assumed voltage and current relationships for Watts and VARs.

•  No-Load Loss Watts are proportional to V Squared.

•  Load Loss Watts are proportional to I Squared.

•  No-Load Loss VARs are proportional to V to the 4th power.

•  Load Loss VARs are proportional to I Squared.
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Demand, Energy, TOU and Load Profile values are compensated instantaneously.

A.4.6 Transmission Line Charging Current

Capacitive effects are not part of the basic EEI/IMO transmission line loss model but can be 
significant when large energy transfers occur.

Capacitive Reactance per unit of length is the only additional input required. The unit of 
measure is megohm-miles or megohm-kilometers.

So,

in ohms

then, calculate charging current

in amps

so,

The 3 is included because 3 lines are assumed.

Note The sign of Capacitive Losses is negative.

Since both the Inductive and Capacitive Losses are quadrature components they can be 
added as scalars.

Then,

Total kvars Losses = Reactive Losses + Capacitive Losses

Note     Adding the Capacitive Losses always reduces total kvar losses because of the 
negative sign on the capacitive losses.

The GE Loss Calculator makes these adjustments for Line Charging on the Line Loss Page. 
This adjustment is optional and not typically used in most metering applications. However, 
Transmission Engineers do use these adjustment on Medium Length Lines (10 to 50 miles), 
when the meter is upstream of net energy flow.
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A.5 EPM Meter Loss Compensation Setting

All real and reactive energy measurements in EPM meters, unless otherwise labeled, are 
compensated for losses once Loss Compensation is enabled in the Device Profile. See 
sections 11.2.5 Transformer / Line Loss Compensation (EPM 9900/9900P meter), 12.2.6 
Transformer / Line Loss Compensation (EPM 9800 meter), 26.2.4 Transformer / Line Loss 
Compensation on page 26–25 (EPM 9700 meter), 13.2.6 Transformer / Line Loss 
Compensation (EPM 9450/9650 meter) and 27.2.5 Transformer/Line Loss Compensation on 
page 27–38 (EPM 7000P meter) for TLC setting instructions.

A.5.1 Common Compensation Examples

Note For Revenue Metering, how compensation is handled is usually dictated by the Metering 
Tariff and that should be your primary guide. These examples may or may not agree with 
your company’s practice and the applicable Tariff at a metering point. They are simply 
intended to present examples of how Loss Compensation can be used. Refer to the IMO 
Loss Diagram, below.
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A.5.1.1 Application Example #1: Substation Instrumentation or SCADA Metering

Objective: Monitor Net Energy and VAr flow.

In this application, the meter will not see the real (Watts) and reactive energy (VArs) 
delivered by the Electrical Distribution System used to charge and energize the Power 
Transformer that it would have seen if it was placed at the metering point so these losses 
must be added to the meter readings.

Assumptions:

1.  We want to compensate the meter reading to add both No Load (Fe) and Full 
Load (Cu) loses from the Power Transformer. From the Transformer and Line 
Loss Compensation screen’s first pull-down menu, select: Both Fe and Cu.

2.  We also want to add both estimated Watts and VArs to the meter readings.
From the Transformer and Line Loss Compensation screen’s second pull-
down menu, select: Add to Watts and VAr.

3.  With the meter on the low voltage side of the Power Transformer only 
Delivered Energy needs to be compensated for losses, Received energy is 
properly metered because the Power Transformer is energized from the 
Primary side. From the Transformer and Line Loss Compensation screen’s 
third pull-down menu, select: +Watts.
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A.5.1.2  Application Example #2: Generation Instrumentation or SCADA Metering

Objective: Monitor Net Energy and VAr flow.

In this application, the meter will see the real (Watts) and reactive energy (VArs) delivered 
by the Generator that is used to charge and energize the Power Transformer. However, the 
billing point is on the Load side of the Power Transformer and the losses should not be 
added to the meter readings. So to compensate the meter, we must subtract the metered 
losses.

Assumptions:

1.  We want to compensate the meter reading by subtracting both No Load (Fe) 
and Full Load (Cu) loses from the Power Transformer. From the Transformer 
and Line Loss Compensation screen’s first pull-down menu, select: Both Fe 
and Cu.

2.  We also want to subtract both estimated Loss Watts and Loss VArs from the 
meter readings. From the Transformer and Line Loss Compensation screen’s 
second pull-down menu, select: Subtract from Watts and VArs.

3.  With the meter on the Generator side of the Power Transformer only Energy 
flowing to the Transmission Line needs to be compensated for losses because 
the Power Transformer is energized from the Generator Side. From the 
Transformer and Line Loss Compensation screen’s third pull-down menu, 
select: +Watts.
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A.5.1.3 Application Example #3: Revenue Metering at Industrial or Commercial 
Customer

Objective: Meter per Tariff for this customer class or per contract.

Note The following comments are typical but may not be in agreement with the Tariff or 
Contract to be applied or your company practice.

The meter has been placed on the secondary side of the Power Transformer but the 
customer is buying energy on the Primary Side of the Power Transformer, therefore, 
transformer losses are part of the customer’s load and should be added to the meter 
reading. No credit is given to the customer for Watts or VArs the customer supplies to the 
Utility System.

In this application, the meter will not see the real (Watts) and reactive energy (VArs) 
delivered by the Electrical Distribution System used to charge and energize the Power 
Transformer that it would have seen if it was placed at the metering point so these losses 
must be added to the meter readings.

Assumptions:

1.  We want to compensate the meter reading to add both No Load (Fe) and Full 
Load (Cu) loses from the Power Transformer. From the Transformer and Line 
Loss Compensation screen’s first pull-down menu, select: Both Fe and Cu.

2.  We also want to add both estimated Watts and VArs to the meter readings. 
From the Transformer and Line Loss Compensation screen’s second pull-
down menu, select: Add to Watts and VAr.

3.  At the metering point we want to know only Delivered energy flow and ignore 
any real or reactive energy supplied by the customer to the Electrical System. 
From the Transformer and Line Loss Compensation screen’s third pull-down 
menu, select: +Watts Only.

In this example we also need to consider the meter’s displayed quantities. The EPM 900 
series meter is a true Four Quadrant Meter but Tariff Requirements in this case ignore 
Watts and VARs that the customer sends to Distribution System.
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Note See “Four Quadrant Power Flow Conventions” on page A-13, for a graphic display of the 
terms used.

For more information on display options see the Instruction Manual for the meter model 
you are using, but all EPM 9000 series meters can display and log Four Quadrant Metering 
Quantities.

In this example the quantities used for Revenue Metering would be:

 Q1 – Delivered Watts

 Q1 – Lagging VArs

All of the other quantities are still available in the meter but only these will typically be 
used for billing purposes and displayed for the customer.

A.5.1.4 Application Example #4: Revenue Metering at Industrial Cogeneration

Objectives:

• Measure Delivered and Received Watts and all VArs supplied to the customer; no 
credit is given to the customer for VArs the customer supplies to the Utility 
System.

Meter per Tariff for this customer class or per contract.

Note The following comments are typical but may not be in agreement with the 
Tariff or Contract to be applied or your company practice.

The meter has been placed on the secondary side of the Power Transformer but the 
customer is buying energy on the Primary Side of the Power Transformer, therefore, 
transformer losses are part of the customer’s load and should be added to the meter 
reading. No credit is given to the customer for VArs the customer supplies to the Utility 
System, but Watts supplied by the customer are used to offset the energy the customer 
buys.

In this application, the meter will not see the real (Watts) and reactive energy (VArs) 
delivered by the Electrical Distribution System used to charge and energize the Power 
Transformer that it would have seen if it was placed at the metering point, so these losses 
must be added to the meter readings.
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Note Losses are typically subtracted instead of added when the meter is placed on the Supply 
side of the Power Transformer instead of the more typical Load side installation.

Assumptions:

1. We want to compensate the meter reading to add both No Load (Fe) and Full 
Load (Cu) loses from the Power Transformer. From the Transformer and Line 
Loss Compensation screen’s first pull-down menu, select: Both Fe and Cu.

2. We also want to add both estimated Watts and VArs to the meters readings. 
From the Transformer and Line Loss Compensation screen’s second pull-
down menu, select: Add to Watts and VAr.

3. At the metering point we want to know only Delivered energy flow and ignore 
any real or reactive energy supplied by the customer to the Electrical System. 
From the Transformer and Line Loss Compensation screen’s third pull-down 
menu, select: Both +Watts and – Watts.

To obtain the Tariff Quantities we need to look at 4 Quadrant Data. The following metered 
values would typically be used:

 Q1 + Q4 - Delivered Watts/Watthours – this is energy delivered to the load.

 Q2 + Q3 - Received Watts/Watthours – this is energy received from the load.

 Q1 + Q2 - Lagging VArs – these are typically referred to as Supplied or 
Delivered VARs

An alterative would be to measure QHours if that is part of the Tariff.

Note QHours are not typically used with Electronic Meters.

Note Typically, VArs would not be used for billing except if a Power Factor Penalty condition 
exists. To determine if PF is outside of Tariff Requirements, we would typically set the Power 
Factor Limit as a Device Profile Limit in the GE Communicator software and Log Power 
Factor. This would provide documentation of when and how badly the Metered Load 
dropped below the required minimum Power Factor.

A.5.1.5  Loss Calculation References

For more information, consult the following 
documents:

• MDP_STD_005 - IMO Site Specific Loss Adjustments

• EEI Handbook for Electricity Metering

• MDP_PRO_0011 IMO Market Manual 3: Metering, Part 3.5 Site Specific Loss 
Adjustments
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A.5.2 Four Quadrant Power Flow Conventions

Note The Terms “Export/Import” and “Delivered/Received” are equivalent and use the Utility 
Power Grid as their reference. So, “Delivered or Export” refers to Energy Flow from the 
Power Grid to the Load.

The Delivered and Received conventions shown are the default setting for EPM 9000 series 
meters. However, these setting can be changed in the meter’s Device Profile Labels screen. 
For instructions, refer to the chapter that explains how to program the Device Profile 
settings for your meter model: Chapter 11 “EPM 9900/9900P Meter”, Chapter 12 “EPM 9800 
Meter”, Chapter 26 “EPM 9700 Meter”, or Chapter 13 “EPM 9450/9650 Meter”).
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A.6 GE Loss Compensation Calculator Instructions and Examples

If you have MS Excel installed on your computer, click the TLC Calculator button on the 
Transformer and Line Loss Compensation screen (see A.5 EPM Meter Loss Compensation 
Setting). The following pages contain Loss Compensation Calculator instructions and 
several copies of the Loss Calculator with example numbers to assist you.

A.6.1 GE Loss Compensation Calculator Instructions

For 3 stator meters with 3 PTs and 3 CTs.

This model has been tested by GE and has been demonstrated to provide answers 
consistent with the Loss Model presented in the EEI Handbook for Electricity Metering, 10th 
Edition. However, GE assumes no liability associated with its use.

Information in red text is for advanced users who need to modify the model to meet their 
business requirements.

Before you begin:

Start:

1. Begin data entry on Transformer Loss Calculation Sheet (Xmfr Loss). 

Note Make sure that unwanted data is not left in the spreadsheet from previous use.

2. Data is entered in Yellow cells only: do not change data in other cells. You can use the 
examples later on in this chapter to verify proper operation of the model.

Transformer Loss Calculation

3.  Enter Transformer Manufacturer Supplied or Measured Data for Transformer Bank. 
Typical values that are often used are shown in the table below.

• The model assumes there are three power transformers.

• Transformer data may be entered as Total or per element values.

• Total values are the sum of the values for all three transformers.

• Calculations are made on a per element basis using either Total values divided by 
3 or per elect values.

Value Comment

No Load Loss Watts Core or Iron Losses

Load Loss Watts  Copper or I squared r Losses

 Exciting Current

 Impedance

Transformer kVA Rating  Rating of whole bank in kVA

Rated Primary L_L Volts  Primary Line to Line Voltage Rating

V Secondary Side of Xmfr Line-Line  Secondary Line-Line Voltage
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4.  Enter configuration of transformer secondary - Wye or Delta.

5.  Enter Instrument Transformer Information

 Example Data

Enter primary and secondary values for voltage and current ITs. The model calculates 
CTR, VTR, and TF. The Model assumes 3 CTs and 3 VTs (PTs) are used.

6.  The meter rating should not be changed unless you are using a special version of the 
meter and the Instruction Book instructs you to change these values.

7.  Select Nominal Metered Current (the red box). The EEI/IMO Model uses TA for Nominal 
Current. You can find the TA on the meter nameplate; the TA for EPM meters is 2.5A. 
2.5 is the value most typically entered into this box on the spreadsheet. However, 
many Electric Companies use 1/2 of Class Current (10A) or Class Current for Nominal 
Current. This is a carryover from Rates written before Class 20 meters became the 
standard class for Transformer Rated Meter, and has been carried forward as part of 
the Rate Structure. The selection of Nominal Metered Current is very important 
because all losses will be scaled against this nominal value. Leave 2.5 as the Nominal 
Current unless your company practice differs. If you are not using Transmission Line 
or Substation Conductor Losses, the values shown in Red on the Total Losses Sheet 
should be entered into the GE Communicator software when programming the EPM 
meter.

Note If you see values for Transmission Line or Substation Conductor Losses, go to those 
sheets and clear data from yellow cells.

If you are using Transmission Line or Substation Conductor Losses, continue with the 
instructions. 

Transmission Line Losses:

8.  Entry of transmission Line Data is optional. If the data entries are left at zero then no 
addition losses are added to the Total Losses. This is easily verified by checking the 
loss summary on the System Losses Sheet. The Total System Losses will show zero 
contribution from Line and Substation Losses.

9.  Enter per unit ohmic values, resistance per unit and conductive reactance per unit.

10.  Enter the length of a single conductor. The model assumes 3 conductors and 
calculates Total Conductor Length.

11.  Enter the per unit label. Typically Miles (Mile) or Kilometers (KM). This value does not 
affect the model calculations but is carried for clarity.

12.  Line Losses will now be reflected in Total System Losses. If you are not using 
Substation Conductor Losses, the values now shown in Red on the Total Losses Sheet 
should be entered into the GE Communicator software when programming the EPM 
meter.

Instrument Transformers Primary  Secondary

Voltage Xmfr  7200  120

Current Xmfr 500  5
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Note  If you see values for Substation Conductor Losses go to that sheet; clear data from 
yellow cells.

If you are using Substation Conductor Losses, continue with instructions.

Substation Conductor Losses:

13.  Entry of Substation Conductor Data is optional. If the data entries are left at zero, then 
no additional losses are added to the Total Losses. This is easily verified by checking 
the loss summary on the System Losses Sheet. The Total System Losses will show 
zero contribution from Substation Losses.

14.  Enter per unit ohmic values, resistance per unit and conductive reactance per unit.

15.  Enter the length of a single conductor. The model assumes 3 conductors and 
calculates Total Conductor Length.

16.  Enter the per unit label. Typically Feet (FT) or Meters (M). This value does not affect the 
model calculations but is carried for clarity.

17.  Substation Conductor Losses will now be reflected in Total System Losses. The values 
now shown in Red on the Total Losses Sheet should be entered into the GE 
Communicator Software when programming the EPM meter.

A.6.2 Example 1 Data

System Losses (Transformer, Line and Substation Conductor Losses)

This example will use all elements of the Loss Calculator, compensation for Transmission 
Line Losses, Substation Conductor Losses, and Power Transformer Losses. Examples 2 and 
3 are less complex Transformer Loss Compensation examples with Wye and Delta circuits. 
This example will present an application and a filled Spreadsheet. Examples 2 and 3 will 
present the application.

Note The TLC Calculator has pop-up instructions for all of the entry fields to help you fill out the 
spreadsheet.

Application Description

• Installation Description: The installation includes a 36-mile transmission line, a 10 
MVA transformer bank and 156 feet of substation conductor.

• Transformer Data Supplied by Manufacturer

kVA rating of transformer bank 10MVA

Rated primary voltage  115kV

Secondary line-to-line voltage  12,470 V

Secondary line-to-neutral voltage  7200 V

No-load watts loss  45 kW

Copper losses at 75oC  135 kW

Percent impedence  7.5

Percent exciting current  1.03
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Note If the transformer bank is composed of three single-phase transformers, each 
transformer’s VA, Watt and VAR losses are added to obtain total losses.

Transmission Line Data

Note The spreadsheet will compute Total Line Length assuming three conductors, Total Line 
Length = 3 x Line Length.

Substation Conductor Data

Note The spreadsheet will compute Total Conductor Length assuming three conductors, Total 
Conductor Length = 3 x Conductor Length.

Metering Data: 

The model assumes a three-phase, 4-wire meter installation with 3 Voltage Transformers 
and 3 Current Transformers. This is not a limitation because all EPM Transformer Rated 
Meters are 3 stator, 4-wire meters. The model should not be used with other meter types.

Secondary Connection  Wye

Resistance per mile  0.306 ohms per mile

Inductive reactance per mile  0.451 ohms per mile

Line length  36 miles

Resistance per 1000 feet  0.005 ohms per 1000 feet

Inductive reactance per 1000 feet  0.090 ohms per 1000 feet

Conductor length  156 feet

Voltage Transformer Ratio, VTR  7200/120 = 60/1

Current Transformer Ratio, CTR  500/5 = 100/1

Meter Voltage Rating, Vm 120V

Meter Test Amps, TA, Inom 2.5A
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A.6.2.1 Example 1 Spreadsheet - System Losses Summary for Example 1

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.2.2 Example 1 Spreadsheet - Xmfr Loss for Example 1

Three Element Meter with 3 PTs and 3 CTs
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A.6.2.3 Example 1 Spreadsheet - Line Loss for Example 1

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.2.4 Example 1 Spreadsheet - Substation Losses for Example 1

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.3 Example 2 - Transformer Losses Data - Delta Connected 

Application Description

• Installation Description: The installation includes three 115 kV, 3.333 MVA single 
phase power transformers with a Delta connected secondary.

Transformer Data Supplied by Manufacturer

Note If the transformer bank is composed of three single-phase transformers, each 
transformer's VA, watt, and VAR losses are added to obtain total losses.

Metering Data: 

The model assumes a three-phase, 4-wire meter installation with 3 Voltage Transformers 
and 3 Current Transformers. This is not a limitation because all EPM Transformer Rated 
Meters are 3 stator, 4-wire meters. The model should not be used with other meter types.

kVA rating of transformer bank 9999kVA

Rated primary voltage  115kV

Secondary line-to-line voltage  2520V

No-load watts loss  28680W

Copper losses at 75oC  56027W

Percent impedence  8.1

Percent exciting current  0.183

Secondary Connection  Delta

Voltage Transformer Ratio, CTR  3000/5 = 600/1

Current Transformer Ratio, VTR  2400/120 = 20/1

Meter Voltage Rating, Vm 120V

Meter Test Amps, TA, Inom 2.5A
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A.6.3.1 Example 2 Spreadsheet - System Losses Summary for Example 2 

GE Loss Compensation Calculator

Note: If no data entered in Line or Substation Loss sheets contribution to total is zero

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.3.2 Example 2 Spreadsheet - Xmfr Loss for Example 2

Two Element Meter with 2 PTs and 2CTs
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A.6.3.3 Example 2 Spreadsheet - Line Loss for Example 2

Line Losses GE Loss Compensation Calculator
Three Element Meter with 3 PT's and 3 CT's
Note: Leave Data Entry Cells Blank if not including Line Losses

Line Losses
Value per phase Total Unit
Total Line Length Mile
Line Current Ip Amp
Line Loss Watts LLW kW
Line Loss VArs LLV kVA

Transmission Line Impedance Data
Value per Unit Total Unit
Resistance R/unit Ohms
Inductive Reactance XL/unit Ohms
Length of Line LL - Units
Length Unit U Mile
Resistive Losses kW
Inductive Losses kars
Note: Please make sure data entered uses a consistent unit of length

Adjustment for Line Charging Current
Value per Unit Total Unit
Capacitive Reactance XC-unit 0.0000 0.0000 Ohms
Charging Current per line Amps 0.0000 Amps
Capacitive Losses kvar 0.0000 kvars

Line Losses refected to Secondary of PT
Value per phase Total Unit
Nominal Pri kVA Rating VA mom-pri kVA
Nominal Sec kVA Rating VA mom-sec kVA
Line Loss Watts LLW kW
Line Loss VArs LLV kVA

Transformer Data from Xmfr Loss Sheet
Value per phase Total Unit
Transformer kVA Rating kvars 3333.0000 9,999.00 kvars
Rated Primary L_L Volts Vp 0.00 Volts

Legend
Notes: Information Only

Required Data
Calculated Value

Data from other Sheet
Enter this Data

Comments

Losses

Losses



A–26 GE COMMUNICATOR – INSTRUCTION MANUAL

APPENDIX A: TRANSFORMER/LINE LOSS COMPENSATION TRANSFORMER/LINE LOSS COMPENSATION

A.6.3.4 Example 2 Spreadsheet - Substation Losses for Example 2

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.4 Example 3 - Transformer Losses Data

Application Description

• Installation Description: The installation includes a 138 kV,16.8 MVA transformer 
bank with a Wye connected secondary.

Transformer Data Supplied by Manufacturer

Metering Data: 

The model assumes a three-phase, 4-wire meter installation with 3 Voltage Transformers 
and 3 Current Transformers. This is not a limitation because all EPM Transformer Rated 
Meters are 3 stator, 4-wire meters. The model should not be used with other meter types.

kVA rating of transformer bank 16800kVA

Rated primary voltage  138kV

Secondary line-to-line voltage  13090V

Secondary line-to-neutral voltage  7558V

No-load watts loss  15400W

Copper losses at 75oC  69200W

Percent impedence  9.78

Percent exciting current  0.133

Secondary Connection  Wye

Voltage Transformer Ratio, CTR  1500/5 = 300/1

Current Transformer Ratio, VTR  7200/120 = 60/1

Meter Voltage Rating, Vm 120V

Meter Test Amps, TA, Inom 5A
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A.6.4.1 Example 3 Spreadsheet - System Losses Summary for Example 3

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.4.2 Example 3 Spreadsheet - Xmfr Loss for Example 3

Three Element Meter with 3 PTs and 3 CTs
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A.6.4.3 Example 3 Spreadsheet - Line Loss for Example 3

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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A.6.4.4 Example 3 Spreadsheet - Substation Losses for Example 3)

Information Only
Required Data

Calculated Value
Data from other Sheet

Enter this Data
Comments
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GE Communicator

Appendix B: 

GE
Grid Solutions

GE Communicator Command Line Arguments

B.1 Overview

The GE Communicator application supports two forms of command line arguments:

• The earlier 'slash' commands ('/s'), documented in B.2 Command Line Arguments - 
Slash Commands. 

• The newer 'dash' commands ('--cmd'), documented in B.3 Command Line 
Arguments - Dash Commands.

Note Note that the two types are mutually exclusive: if the first command found starts with '--', 
then the command line is processed as dash commands. Otherwise, the slash command 
processing is used. 

By default, when used in command line mode, the GE Communicator application will shut 
down after all the commands are executed.

The GE Communicator application supports log retrieval from EPM 9900/9900P and 
EPM 7000 meters via the -- command line.
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B.2 Command Line Arguments - Slash Commands

B.2.1 Script Command Line Method

Tells GE Communicator to perform a task corresponding to the Script ID Number. /

/snnnn Script ID Number 

Example : 

CommExt /s1234 (/s Script ID Number) 

uc: Start Log Converter 

0 Do not start log converter 

1 Start log converter 

If left out of command line, Start Log Converter is assumed. 

Example : CommExt with Script 1234 will Start Log Converter if Log Retrieval is in 
the script. 

CommExt /s1234 uc:1 

B.2.2 Application Command Line Method

Tells GE Communicator to make a connection and display a particular application screen. 

/c (additional arguments with a space between each argument) 

Example 1: Meter with address 2 on network with IP address 10.0.0.1 using 
Modbus TCP Start on device status screen. 

CommExt /c cm:1 ad:2 pr:3 ip:10.0.0.1 np:502 

Example 2: Meter with address 2 at remote location with Phone Number 555-545-
5110 using Modbus ASCII Start on device status screen. 

CommExt /c cm:0 ad:2 pr:1 cp:3 BR:3 um:1 pn:555-545-5110 

cm: Connect Mode 

0 Serial Port 

1 Network 

If left out of command line, Serial Port assumed. 

ec: Echo Mode

0 Off

1 On (When the meter Fiber Optic Option Card’s switch is set to Echo On)

If left out of command line, defaults to 0. Used when selected connection mode is 
Serial Port, with a Fiber Optic Option Card in an EPM 2200/6000 series/7000 series 
meter.
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ad: Address 

1 - 247 

If left out of command line, Address 1 assumed. 

nm: Network Mode 

0 One IP Address for n Devices 

If left out of command line, 0 assumed. 

pr: Protocol 

0 Modbus RTU 

1 Modbus ASCII 

2 DNP 3.0 (Not Supported) 

3 Modbus TCP 

4 GE EGD Protocol 

If left out of command line, Modbus RTU assumed. 

ip: IP Address or Host Name 

xxx.xxx.xxx.xxx or 1 - 16 Alphanumeric characters with no spaces. 

If left out, error assumed. 

np: Network Port 

502 Open Modbus (Modbus TCP) 

If left out, Port 502 assumed. 

cp: Com Port 

1 - 98 

If left out, Com Port 1 assumed. 

br: Baud Rate 

0 1200 

1 2400 

2 4800 

3 9600 

4 19200 

5 38400 

6 57600 

7 115200 

If left out, Baud Rate is 9600. 
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um: Use Modem 

0 No 

1 Yes 

If left out, No modem selected. 

pn: Phone Number 

Use No spaces. User-defined phone number of the remote modem. 

ms: Modem Setup String 

User-defined Setup String (if the originate modem has been used for another program 
and needs to be reset).

dc: Data Switch Connect String 

User-defined Data Switch String to connect to Remote Modem. 

Check with the device’s manual to create the Data Switch String appropriate for the 
device.
Typical characters used with GE Communicator software are:
,                (pause one second)

 (escape sequence or switch to command mode)

PTnn         (command) (number 01-16)

Enter         (<CR> ASCII character 13)

dd: Data Switch Disconnect String 

To be defined. 

ss: Start Screen 

0 Device Status

1 Phasors Diagram (EPM 9000 series meters only)

2 Instantaneous Polling

3 Poll All (EPM 9000 series meters only)

4 Poll Max/Min

5 Poll Power Readings (Use 19 to 22 for EPM 9000 series meters)

6 Poll Harmonics

7 Poll Internal Inputs

8 Poll Multiple Devices (EPM 9000 series meters only)

9 Poll Pulse Accumulations (EPM 9000 series meters only)

10 Poll Limit Status

11 Poll Time of Use Readings (EPM 9000 series meters only)

12 Poll External Digital Inputs (EPM 9000 series meters only)

13 Poll External Analog Inputs (EPM 9000 series meters only)
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14 Poll ElectroLogicTM Status (EPM 9000 series meters only)

15 Poll Relay Control

16 Poll Readings with DDE Service (EPM 9000 series meters only)

17 Poll Log Statistics

18 Log Retrieval Screen

19 Poll Power and Demand (EPM 9000 series meters only)

20 Poll Energy (EPM 9000 series meters only)

21 Poll Power Only (GE Communicator Only, EPM 9000 series meters only)

22 Poll Demand Only (GE Communicator Only, EPM 9000 series meters only)

23 Poll meter Time

24 Poll meter Volts and Current (EPM 6000 series meter)

25 Poll meter Power and Energy (EPM 6000 meter)

26 Poll meter Phasor Diagram (EPM 6000 meter)

30 Device Status (EPM 7000 meter)

31 Phasor Diagram (EPM 7000 meter)

32 Instantaneous Polling (EPM 7000 meter)

33 Poll Max/Min (EPM 7000 meter)

34 Poll Power and Energy (EPM 7000 meter)

35 THD/Harmonics (EPM 7000 meter)

36 Average Demand (EPM 7000 meter)

37 Option Card Accumulators (EPM 7000 meter)

39 Option Card Digital Input Status (EPM 7000 meter)

40 Limits Status Screen (EPM 7000 meter)

41 Symmetrical Components (EPM 7000 meter)

42 Real Time Trends (EPM 7000 meter)

43 Time (EPM 7000 meter)

44 Relay Control (EPM 7000 meter)

45 Option Card Status (EPM 7000 meter)

46 Device Information (EPM 7000 meter)

47 Device Profile (SEPM 7000 meter)

48 Log Status/Retrieval (EPM 7000 meter)

Note • If the number is undefined, i.e. less than 0 or greater than 48, the GE Communicator 
application will automatically shut down.

• If left out of command line, Start screen is Device Status.
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dn: Device Name 

Must use period as place holder for a space. 

ln: Location Name 

Must use period as place holder for a space. 

vm: View Mode 

0 Normal 

1 Hide Main Window and Exit Program upon closing of Start Screen. 
GE Communicator acts as a plug-in for integrating with third party software. 

If left out, Normal is the View Mode. 

am: Answer Modem 

0 No 

1 Open Port. 
Wait for Modem to ring and attempt to answer Modem if ringing. 

If left out, software does not answer Modem. 

dr: Dial Out Receive Call 

0 No 

1 After Software successfully answers the call, it looks for a reason of call code 
(based on the code Perform Automated functions). 
Upon completion of all functions, GE Communicator places the Remote Modem 
into command mode, sends an acknowledgment, hangs up, closes the 
communications port and exits the program. 

mp: Modem Password 

Must use period as place holder for a space. 

dt: User Defined DDE Topic Name for Start Screen 16 

Topic Name must contain no spaces. 

If left out, Meter Designation is used as Topic. 

lr: Retrieve Log Number 

1 Historical Log 1 

2 Historical Log 2 

3 Both 1 and 2 

See Table Below for Other Combinations: 

Log to Retrieve Bits

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0



APPENDIX B: 

GE COMMUNICATOR – INSTRUCTION MANUAL B–7

Example: To retrieve Historical Log 1 and Limit Log 

101b = 5d = 5

Use this table in the following way:

1.  Put a 1 in column of the log(s) you want to retrieve, a 0 in the column of any 
unwanted logs that are between the selected logs.

In the example above, Historical Log 1 and the Limit Log are selected. A ‘1’ is 
placed in each of their columns. Since Historical Log 2 is between them and is 
not selected a ‘0’ is placed in its column.

2.  Convert the Binary number to Decimal. 
In this example: 101(binary) = 5(decimal) = 5

3.  Put the decimal number in the lr command line. 
In this example, you would use the number 5 to retrieve Historical Log 1 and 
the Limit Log.

Historical Log 1 X

Historical Log 2 X

Limit Log X

PQ/Waveform Log X

Digital Input Log X

Digital Output Log X

Reserved (Max/Min Log) X

Flicker X

System of Events Log X

Reset Log (Disabled) X
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B.3 Command Line Arguments - Dash Commands 

B.3.1 Command Line Reference

 --connect [connstr] 

 --stay_open

 --retrieve_log [log],[log]

 --username [username]

 --password [password]

 --start_screen [start screen]

B.3.2 Dash Commands

• If dash commands are used, then slash commands are not processed (and will 
become arguments to the dash commands). Dash commands separate each 
command by the '--', with each argument (separated by spaces) until the next 
command belonging to the previous command.

• Dash commands do support quoting arguments. So, if an argument has spaces (e.g., a 
filename), you can put quotation marks around it so that it will be processed as one 
argument.

--connect [connstr]: Connect with the specified parameters. If no further commands are 
specified, include --stay_open to prevent the software from automatically shutting down.

 [connstr]: The connection string to describe how to connect.

mn://[host]{:[port],[addr],[protocol]} 
Modbus over Network connection

[host]: The IP address to connect to. May be a dotted quad (1.2.3.4), or an Internet
address (www.mymeter.com).

[port]: The TCP port to connect to; defaults to 502.

[addr]: The Modbus device address to connect to; must be between 1 and 247.

[protocol]: The Modbus protocol to use; defaults to TCP. Valid options are:

TCP: Modbus TCP

ASCII: Modbus ASCII

RTU: Modbus RTU

For example:
mn://172.20.166.98:502,21,TCP

ms://[com]{:[baud],[databit],[parity],[stopbit],[addr],[protocol]}
Modbus over Serial connection

[com]: The com port to connect to; may be the name (COM7) or just the number (7).

[baud]: The baud rate to use to connect with; default is 57600.
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[addr]: The Modbus device address to connect to; must be between 1 and 247.

[protocol]: The Modbus protocol to use; defaults to RTU. Valid options are:

TCP: Modbus TCP

ASCII: Modbus ASCII

RTU: Modbus RTU

Specify a blank argument to use the default. For example: 
ms://COM7:57600,,,,10,RTU

--silent: Prevents warning and error messages from being displayed (when possible).

--stay_open: By default, the software shuts down after all commands are executed. This 
command prevents that from happening, allowing further action by the user.

--retrieve_log: "[log1],[log2], ..., [logn]" 

Valid Log Names to be used in the command line args:

  Historical Log 1:    "INT1" or "INTERVAL_1"

  Historical Log 2:    "INT2" or "INTERVAL_2"

  Historical Log 3:    "INT3" or "INTERVAL_3"

  Historical Log 4:    "INT4" or "INTERVAL_4"

  Historical Log 5:    "INT5" or "INTERVAL_5"

  Historical Log 6:    "INT6" or "INTERVAL_6"

  Historical Log 7:    "INT7" or "INTERVAL_7"

  Historical Log 8:     "INT8" or "INTERVAL_8"

  Event Triggered Log: "EVTT" or "EVENT_TRIGGERED"

  Limit/Alarm:             "LIMT" or "LIMIT_LOG"

  Digital Input:           "DIGI" or "DIGITAL_INPUT"

  Digital Output:        "DIGO" or "DIGITAL_OUTPUT"

  Flicker:                      "FLIC" or "FLICKER"

  Waveform:               "WAVE" or "WAVEFORM"

  Power Quality:          "PQ" or "PQ_LOG"

  System Event:          "SYS" or "SYSTEM_EVENT"

  Transient:                  "TRAN" or "TRANSIENT"

  EN50160:                  "EN50160"

For example: 
--connect mn://172.20.167.39 --retrieve_log "INTERVAL_1, INTERVAL_2"

--username [username]: Set the username for log retrieval to the value in [username]; by 
default it is blank.

--password [password]: Set the password for log retrieval to the value in [password]; by 
default it is blank.

--start_screen [start screen]: Starts the program on the screen in [start screen].
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Valid Start Screen Names to be used in the command line args:

For all EPM Devices:

For EPM 9000 series Devices:

For EPM 7000 Devices:

Screen [Start Screen]

Device Status Screen:  device_status

Phasor Screen: phasor_diagram

Polling Screen: inst_polling

Demand Screen: demand

Energy Screen: energy

Alarm Status Screen: alarm_status

Device Profile Screen: device_profile

Firmware Update Screen: firmware_update

Screen [Start Screen]

Log Status Screen: log_status

Harmonics Screen: harmonics

Retrieve Time Screen: retrieve_time

Power Screen: power

Max and Min Values Screen: max_and_min

Pulse Accumulations Screen: pulse_accumulations

Short Term Max and Min Values 
Screen:

short_term_max_and_min

Symmetrical Components Screen: symmetrical_components

Flicker Screen: flicker

Screen [Start Screen]

Log Status Screen: log_status

Harmonics Screen: harmonics

Retrieve Time Screen: retrieve_time

Power Screen: power

Max and Min Values Screen: max_and_min

Pulse Accumulations Screen: pulse_accumulations

Short Term Max and Min Values 
Screen:

short_term_max_and_min
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For EPM 6000 Devices:

For EPM 4600 Devices:

Symmetrical Components Screen: symmetrical_components

Real Time Trends Screen: real_time_trends

Screen [Start Screen]

Power Screen: power

Real Time Trends Screen: real_time_trends

Screen [Start Screen]

Log Status Screen: log_status

Retrieve Time Screen: retrieve_time

Max and Min Values Screen: max_and_min

Pulse Accumulations Screen: pulse_accumulations

Short Term Max and Min Values 
Screen:

short_term_max_and_min

Screen [Start Screen]
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Ethernet Network Error Codes

C.1 Network Error Codes Reported by Software that uses Ethernet (including 
GE Communicator) 

These codes are provided for your information. 

Error # 10004:  = "Interrupted system call." 

Error # 10009:  = "Bad file number." 

Error # 10013:  = "Permission Denied." 

Error # 10014:  = "Bad Address." 

Error # 10022:  = "Invalid Argument." 

Error # 10024:  = "Too many open files." 

Error # 10035:  = "Operation would block." 

Error # 10036:  = "Operation now in progress." 

Error # 10037:  = "Operation already in progress." 

Error # 10038:  = "Socket operation on nonsocket." 

Error # 10039:  = "Destination address required." 

Error # 10040:  = "Message too long." 

Error # 10041:  = "Protocol wrong type for socket." 

Error # 10042:  = "Protocol not available." 

Error # 10043:  = "Protocol not supported." 

Error # 10044:  = "Socket type not supported." 

Error # 10045:  = "Operation not supported on socket." 

Error # 10046:  = "Protocol family not supported." 

Error # 10047:  = "Address family not supported by protocol family." 
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Error # 10048:  = "Address already in use." 

Error # 10049:  = "Can't assign requested address." 

Error # 10050:  = "Network is down." 

Error # 10051:  = "Network is unreachable." 

Error # 10052:  = "Network dropped connection." 

Error # 10053:  = "Software caused connection abort." 

Error # 10054:  = "Connection reset by peer." 

Error # 10055:  = "No buffer space available." 

Error # 10056:  = "Socket is already connected." 

Error # 10057:  = "Socket is not connected." 

Error # 10058:  = "Can't send after socket shutdown." 

Error # 10059:  = "Too many references: can't splice." 

Error # 10060:  = "Connection timed out." 

Error # 10061:  = "Connection refused." 

Error # 10062:  = "Too many levels of symbolic links." 

Error # 10063:  = "File name too long." 

Error # 10064:  = "Host is down." 

Error # 10065:  = "No route to host." 

Error # 10066:  = "Directory not empty." 

Error # 10067:  = "Too many processes." 

Error # 10068:  = "Too many users." 

Error # 10069:  = "Disk quota exceeded." 

Error # 10070:  = "Stale NFS file handle." 

Error # 10071:  = "Too many levels of remote in path." 

Error # 10091:  = "Network subsystem is unusable." 

Error # 10092:  = "Winsock DLL cannot support this application." 

Error # 10093:  = "Winsock not initialized." 

Error # 10101:  = "Disconnect." 

Error # 11001:  = "Host not found." 

Error # 11002:  = "Nonauthoritative host not found." 

Error # 11003:  = "Nonrecoverable error." 

Error # 11004:  = "Valid name, no data record of requested type."
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T
FTP Server Program setup

Note The Advanced Settings screen for the EPM 9450/9650/9800 meter Network card has a 
TFTP option you can use to update the card’s firmware. However, you may want to use an 
alternate method, e.g., if the device is “stuck” in Boot mode.

A free shareware TFTP (Trivial File Transfer Protocol) server program known as tftpd32 is 
available to customers to use for updating firmware for the E1/E2 Ethernet card for EPM 
9000 series meters. The program can be downloaded (for no charge) online at:

 http://tftpd32.jounin.net/tftpd32_download.html.

D.1 Setup requirements

• Windows® Operating System

• A working Ethernet card with a valid IP Address

• Winzip software (only if the Windows Operating System does not open the zip file 
automatically)

http://tftpd32.jounin.net/tftpd32_download.html
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1.  Install the TFTPD32 application. You will see the screen below after the application 
has installed. Note that the Current Directory is the location of the TFTPD32 
application.

2.  Click the Settings tab at the bottom of the screen.

3.  Be sure that ONLY TFTP Server is selected on this Global tab screen.
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4.  Click the TFTP tab at the top of the screen. 

5. Shown above are recommended settings. The Base Directory is the location of the 
firmware files. You should create a new folder somewhere on your PC’s hard drive 
where you will store any network card firmware files and then Browse to locate that 
folder. In the example above, the folder created is called TFTPD32_Files and it was 
placed in the Tftpd32 folder in the Program Files directory. All firmware files for for 
network cards would be placed inside the C:\Program Files\Tftpd32\TFTP_Files folder 
before updating firmware.

6. Click OK to save the settings. 

7. You will see a message window informing you that you must restart the application to 
save the settings. Click OK.

8. Make a serial connection between your PC and the meter.

9. Click Tools > Network Card Settings.

10. Click the Connect button. This allows the software to send commands to the meter 
and Network card, causing the Network card to go into Boot mode. As a result, 
Network card Boot firmware information will be displayed in the screen in the Boot 
Version box, as shown in the example above.

11. When you see from the messages that the Network card is in Boot mode, enter the 
correct settings for the firmware file update using TFTP, in the Flash File Update 
Settings section.

12. Click the Write Settings button.
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13. Connect an RJ45 cable from the PC to the Network card so that the Network card can 
access the TFTP server.

14. To update the Network card’s Boot firmware, click the Update Boot button; to update 
the Network card’s Runtime firmware, click the Update Runtime button.

15. The Network card will start the firmware update process. Click the Refresh button to 
retrieve the Network card’s firmware information again, to verify that the firmware 
version was updated properly.

16.  Click OK to close this screen and allow the Network card to restart.
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Troubleshooting

E.1 Troubleshooting Using the Phasor Diagram

A Phasor diagram is a vector representation of the voltage and current angles of a three 
phase power system. By looking at the six channels of waveform in a phasor 
representation, you can obtain troubleshooting information to determine if the voltage and 
current inputs are wired properly. 

Generally, a Phasor diagram relies on Volts AN to be fixed at 0 degrees. Then, rotating 
clockwise, the next voltage is Volts BN, and thirdly Volts CN. Current is also represented on 
the Phasor diagram. If the current is leading, it is a capacitative load. If the current is 
lagging, it is an inductive load. For example, current influenced by motor loads is usually 
inductive.

To open the phasor diagram for the connected meter, either:

• Click Real-Time Poll > Power Quality and Alarms > Phasors

• Click the Phasors icon in the Icon Bar

Use the following phasor diagrams and their description as a guide.
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1. System: WYE Hookup with Unity Power Factor

This diagram shows an ideal WYE system, with voltage 120o apart, and current having a 
perfect resistive load.
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2. System: WYE Hookup with the VA and VB Swapped
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3. System: WYE Hookup - VA and VC Swapped
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4. System: WYE Hookup with IA and IB Swapped
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5. System: WYE Hookup - Either the Hi and Low Swapped on all CTs or Generating 
Power
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6. System: Delta Hookup - EPM Meter with 2 Voltage Settings
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7. System: Delta Hookup - EPM Meter with 3 Voltage Settings
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8. System: Delta Hookup - VA and VB Swapped
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9. System: Delta Hookup - VA and VC Swapped
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10. System: Delta Hookup - VA in C, VB in A, VC in B
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11. System: Delta Hookup - IA and IC Swapped
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12. System: Delta Hookup - Either all the CTs Swapped or Generating Power
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E.2 Optical Port Communication Problems

If you are having new communication problems with your Optical port reader, this may be 
due to software changes that were implemented for the EPM 9900/9900P/7000P meters, 
to disable a modem from hanging up on a DTR change during log retrieval or meter 
configuration. You may encounter a problem with this fix, since the Optical port reader 
using DTR to determine the Inverted or Not Inverted mode.

To fix this issue, follow these instructions:

1.  From the GE Communicator software Main screen, click View > Options to open the 
Options screen.

2.  Click the Miscellaneous tab.

3. Check the box next to Disable the command to tell the modem not to hang up on 
DTR change. (By default, this box is un-checked).

4. Click OK (or Apply, if you are going to make other changes using the Options screen).
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F.1 Release Notes

Table F–1: Release Dates

MANUAL GE PART NO. RELEASE DATE

GEK-113307 1601-9020-A1 27 April 2007

GEK-113307A 1601-9020-A2 16 September 2008

GEK-113307B 1601-9020-A3 15 November 2008

GEK-113307C 1601-9020-A4 18 October 2011

GEK-113307D 1601-9020-A5 May 2012

GEK-113307E 1601-9020-A6 July 2013

GEK-113307F 1601-9020-A7 February 2014

GEK-113307G 1601-9020-A8 N/A

GEK-113307H 1601-9020-A9 September 2016

GEK-113307J 1601-9020-AA June 2017

GEK-113307K 1601-9020-AB May 2018

GEK-113307M 1601-9020-AC January 2019

GEK-113307N 1601-9020-AD April 2020

N/A 1601-9020-AE January 2022
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Table F–2: Major Updates for 1601-9020-AE

CHAPTER DESCRIPTION

11 EPM 9900P Updates to settings for Time Synchronization - IRIG-G, 
SNTP, IEC 1588 PTP

21 EPM 9900P - Updates for PMU, Time Sync IEC 1588 PTP settings 
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0.1 Second Values: These values are the RMS values of the indicated 
quantity as calculated after approximately 50 
milliseconds (3 cycles) of sampling. 

1 Second Values: These values are the RMS values of the indicated 
quantity as calculated after one second (60 cycles) of 
sampling. 

Alarm: An event or condition in a meter that can cause a trigger 
or call-back to occur. 

Annunciator: A short label that identifies particular quantities or 
values displayed, for example kWh. 

Average (Current): When applied to current values (amps) the average is a 
calculated value that corresponds to the thermal 
average over a specified time interval. The interval is 
specified by the user in the meter profile. The interval is 
typically 15 minutes. So, Average Amps is the thermal 
average of amps over the previous 15-minute interval. 
The thermal average rises to 90% of the actual value in 
each time interval. For example, if a constant 100amp 
load is applied, the thermal average will indicate 90 
amps after one time interval, 99 amps after two time 
intervals and 99.9 amps after three time intervals. 

Average (Input Pulse 
Accumulations):  

When applied to Input Pulse Accumulations, the 
“Average” refers to the block  (fixed) window average 
value of the input pulses. 
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Average (Power): When applied to power values (watts, VARs, VA), the 
average is a calculated value that corresponds to the 
thermal average over a specified time interval. The 
interval is specified by the user in the meter profile. The 
interval is typically 15 minutes. So, the Average Watts is 
the thermal average of watts over the previous 15-
minute interval. The thermal average rises to 90% of the 
actual value in each time interval. For example, if a 
constant 100kW load is applied, the thermal average will 
indicate 90kW after one time interval, 99kW after two 
time intervals and 99.9kW after three time intervals. 

Bit: A unit of computer information equivalent to the result 
of a choice between two alternatives (Yes/No, On/Off, for 
example). Or, the physical representation of a bit by an 
electrical pulse whose presence or absence indicates 
data. 

Binary: Relating to a system of numbers having 2 as its base 
(digits 0 and 1). 

Block Window Avg 
(Power):

The Block (Fixed) Window Average is the average power 
calculated over a (Power) user-set time interval, typically 
15 minutes. This calculated average corresponds to the 
demand calculations performed by most electric utilities 
in monitoring user power demand. (See Rolling Window 
Average.) 

Byte: A group of 8 binary digits processed as a unit by a 
computer (or device) and used especially to represent an 
alphanumeric character. 

CBEMA Curve: A voltage quality curve established originally by the 
Computer Business Equipment Manufacturers 
Association. The CBEMA Curve defines voltage 
disturbances that could cause malfunction or damage in 
microprocessor devices. The curve is characterized by 
voltage magnitude and the duration which the voltage is 
outside of tolerance. (See ITIC Curve.) 

Channel: The storage of a single value in each interval in a load 
profile. 

Cold Load Pickup: This value is the delay from the time control power is 
restored to the time when the user wants to resume 
demand accumulation. 
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CRC Field: Cyclic Redundancy Check Field (Modbus 
communication) is an error checksum calculation that 
enables a Slave device to determine if a request packet 
from a Master device has been corrupted during 
transmission. If the calculated value does not match the 
value in the request packet, the Slave ignores the 
request. 

CT (Current) Ratio: A Current Transformer Ratio is used to scale the value of 
the current from a secondary value up to the primary 
side of an instrument tranformer. 

Cumulative Demand: The sum of the previous billing period maximum 
demand readings at the time of billing period reset. The 
maximum demand for the most recent billing period is 
added to the previously accumulated total of the 
maximum demands. 

Demand: The average value of power or a similar quantity over a 
specified period of time. 

Demand Interval: A specified time over which demand is calculated. 

Display: User-configurable visual indication of data in a meter. 

DNP 3.0: A robust, non-proprietary protocol based on existing 
open standards. DNP 3.0 is used to operate between 
various systems in electric and other utility industries 
and SCADA networks. EPM 9450 supports Level 1; EPM 
9650 & 9800 support Level 2. 

EEPROM: Nonvolatile memory. Electrically Erasable 
Programmable Read Only Memory that retains its data 
during a power outage without need for a battery. Also 
refers to meter’s FLASH memory. 

Energy Register: Programmable record that monitors any energy 
quantity. Example: Watthours, VARhours, VAhours. 

Ethernet: A type of LAN network connection that connects two or 
more devices on a common communications backbone. 
An Ethernet LAN consists of at least one hub device (the 
network backbone) with multiple devices connected to it 
in a star configuration. The most common versions of 
Ethernet in use are 10BaseT GE Grid Solutions Glossary-
3 and 100BaseT as defined in IEEE 802.3 standards. 
However, several other versions of Ethernet are also 
available. 

Exception Response: Error Code (Modbus communication) transmitted in a 
packet from the Slave to the Master if the Slave has 
encountered an invalid command or other problem. 
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Flicker: Flicker is the sensation that is experienced by the 
human visual system when it is subjected to changes 
occurring in the illumination intensity of light sources. 
IEC 61000-4-15 and former IEC 868 describe the 
methods used to determine flicker severity. 

Form: Wiring and Hookup configuration for the EPM 9800. 

Harmonics: Measuring values of the fundamental current and 
voltage and percent of the fundamental. 

Heartbeat Pulse: Energy indicator on the face of the EPM 9450/9650; 
pulses are generated per the programmed Ke value. 

I2T Threshold: Data will not accumulate until current reaches 
programmed level. 

Infrared Test Pulse: Energy indicator located on the upper left side of the 
face of the EPM 9800 meter; pulses are generated per 
the programmed Ke value. 

Integer: Any of the natural numbers, the negatives of those 
numbers or zero. 

Internal Modem: An optional modem within the meter’s enclosure that 
connects to the RJ-11 telephone connector. 

Invalid Register: In the meter’s Modbus Map there are gaps between 
Registers. For example, the next Register after 08320 is 
34817. Any unmapped Register stores no information 
and is said to be invalid. 

ITIC Curve: An updated version of the CBEMA Curve that reflects 
further study into the performance of microprocessor 
devices. The curve consists of a series of steps but still 
defines combinations of voltage magnitude and 
duration that will cause malfunction or damage. 

Ke: kWh per pulse; i.e. the energy. 

kWh: kilowatt hours; kW x demand interval in hours. 

KYZ Output: Output where the rate of changes between 1 and 0 
reflects the magnitude of a metered quantity. 

LCD: Liquid Crystal Display. 

LED: Light Emitting Diode. 

Master Device: In Modbus communication, a Master Device initiates and 
controls all information transfer in the form of a Request 
Packet to a Slave Device. The Slave reponds to each 
request. 

Maximum Demand: The largest demand calculated during any interval over 
a billing period. 
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Modbus ASCII: Alternate version of the Modbus protocol that utilizes a 
different data transfer format. This version is not 
dependent upon strict timing, as is the RTU version. This 
is the best choice for telecommunications applications 
(via modems). 

Modbus RTU: The most common form of Modbus protocol. Modbus 
RTU is an open protocol spoken by many field devices to 
enable devices from multiple vendors to communicate 
in a common language. Data is transmitted in a timed 
binary format, providing increased throughput and 
therefore, increased performance. 

Network: A communications connection between two or more 
devices to enable those devices to send and receive 
data to one another. In most applications, the network 
will be either a serial type or a LAN type. 

NVRAM: Nonvolatile Random Access Memory is able to keep the 
stored values in memory even during the loss of circuit 
or control power. High speed NVRAM is used in the EPM 
9450, 9650 & 9800 to gather measured information and 
to insure that no information is lost. 

Optical Port: A port that facilitates infrared communication with an 
EPM 9800 meter. Using an ANSI C12.13 Type II magnetic 
optical communications coupler and an RS-232 cable 
from the coupler to a PC, the meter can be programmed 
with GE Communicator software. 

Packet: A short fixed-length section of data that is transmitted 
as a unit. Example: a serial string of 8-bit bytes. 

Percent (%) THD: Percent Total Harmonic Distortion. (See THD.) 

Protocol: A language that will be spoken between two or more 
devices connected on a network. 

PT Ratio: Potential Transformer Ratio used to scale the value of 
the voltage to the primary side of an instrument 
transformer. Also referred to as VT Ratio. 

Pulse: The closing and opening of the circuit of a two-wire 
pulse system or the alternate closing and opening of 
one side and then the other of a three-wire system 
(which is equal to two pulses). 

Q Readings: Q is the quantity obtained by lagging the applied voltage 
to a wattmeter by 60 degrees. Values are displayed on 
the Uncompensated Power and Q Readings screen. 
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Quadrant 
(Programmable Values 
and Factors on the EPM 
9450, 9650 and 9800): 

Watt and VAR flow is typically represented using an X-Y 
coordinate system.  The four corners of the X-Y plane 
are referred to as quadrants. Most power applications 
label the right hand corner as the first quadrant and 
number the, remaining quadrants in a counter-
clockwise rotation. Following are the positions of the 
quadrants: 1st - upper right, 2nd - upper left, 3rd - lower 
left and 4th - lower right. Power flow is generally positive 
in quadrants 1 and 4. VAR flow is positive in quadrants 1 
and 2. The most common load conditions are: Quadrant 
1 - power flow positive, VAR flow positive, inductive load, 
lagging or positive power factor; Quadrant 2 - power 
flow negative, VAR flow positive, capacitive load, leading 
or negative power factor. 

Register: An entry or record that stores a small amount of data. 

Register Rollover: A point at which a Register reaches its maximum value 
and rolls over to zero. 

Reset: Logs are cleared or new (or default) values are sent to 
counters or timers. 

Rolling Window 
Average (Power):

The Rolling (Sliding) Window Average is the average 
power calculated over a  user-set time interval that is 
derived from a specified number of sub-intervals, each 
of a specified time. For example, the average is 
calculated over a 15-minute interval by calculating the 
sum of the average of three consecutive 5-minute 
intervals. This demand calculation methodology has 
been adopted by several utilities to prevent customer 
manipulation of kW demand by simply spreading peak 
demand across two intervals. 

RS-232: A type of serial network connection that connects two 
devices to enable communication between devices. An 
RS-232 connection connects only two points. Distance 
between devices is typically limited to fairly short runs. 
Current standards recommend a maximum of 50 feet 
but some users have had success with runs up to 100 
feet. Communications speed is typically in the range of 
1200 bits per second to 57,600 bits per second. RS-232 
connection can be accomplished using Port 1 of the EPM 
9450/9650 or the Optical Port on the face of the EPM 
9800. 
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RS-485: A type of serial network connection that connects two or 
more devices to enable communication between the 
devices. An RS-485 connection will allow multi-drop 
communication from one to many points. Distance 
between devices is typically limited to around 2,000 to 
3,000 wire feet. Communications speed is typically in 
the range of 120 bits per second to 115,000 bits per 
second. 

Sag: A voltage quality event during which the RMS voltage is 
lower than normal for a period of time, typically from 1/
2 cycle to 1 minute. 

Secondary Rated: Any Register or pulse output that does not use any CT or 
VT Ratio. 

Serial Port: The type of port used to directly interface with a PC. 

Slave Device: In Modbus communication, a Slave Device only receives 
a Request Packet from a Master Device and responds to 
the request. A Slave Device cannot initiate 
communication. 

Swell: A voltage quality event during which the RMS voltage is 
higher than normal for a period of time, typically from 1/
2 cycle to 1 minute. 

THD: Total Harmonic Distortion is the combined effect of all 
harmonics measured in a voltage or current. The THD 
number is expressed as a percent of the fundamental. 
For example, a 3% THD indicates that the magnitude of 
all harmonic distortion measured equals 3% of the 
magnitude of the fundamental 60Hz quantity. 

Time Stamp: A stored representation of the time of an event. Time 
Stamp can include year, month, day, hour, minute and 
second and Daylight Savings Time indication. 

TOU: Time of Use. 

Uncompensated Power: VA, Watt and VAR readings not adjusted by Transformer 
Loss Compensation. 

V2T Threshold: Data will stop accumulating when voltage falls below 
programmed level. 

Voltage Imbalance: The ratio of the voltage on a phase to the average 
voltage on all phases. 

Voltage Quality Event: An instance of abnormal voltage on a phase. The events 
the meter will track include sags, swells, interruptions 
and imbalances. 
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VT Ratio: The Voltage Transformer Ratio is used to scale the value 
of the voltage to the primary side of an instrument 
transformer. Also referred to as PT Ratio. 

Voltage, Vab: Vab, Vbc, Vca are all Phase-to-Phase voltage 
measurements. These voltages are measured between 
the three phase voltage inputs to the meter. 

Voltage, Van: Van, Vbn, Vcn are all Phase-to-Neutral voltages applied 
to the monitor. These voltages are measured between 
the phase voltage inputs and Vn input to the meter. 
Technologically, these voltages can be “measured” even 
when the meter is in a Delta configuration and there is 
no connection to the Vn input. However, in this 
configuration, these voltages have limited meaning and 
are typically not reported. 

Voltage, Vaux: This is the fourth voltage input measured from between 
the Vaux and Vref inputs. This input can be scaled to any 
value. However, the actual input voltage to the meter 
should be of the same magnitude as the voltages 
applied to the Va, Vb and Vc terminals.
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