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LIMITED WARRANTY

The manufacturer offers the customer a 24-month functional warranty on the
instrument for faulty workmanship or parts from date of dispatch from the
distributor. In all cases, this warranty is valid for 36 months from the date of
production. This warranty is on a return to factory basis.

The manufacturer does not accept liability for any damage caused by
instrument malfunction. The manufacturer accepts no responsibility for the
suitability of the instrument to the application for which it was purchased.

Failure to install, set up or operate the instrument according to the instructions
herein will void the warranty.

Only a duly authorized representative of the manufacturer may open your
instrument. The unit should only be opened in a fully anti-static environment.
Failure to do so may damage the electronic components and will void the
warranty.

The greatest care has been taken to manufacture and calibrate your
instrument. However, these instructions do not cover all possible contingencies
that may arise during installation, operation or maintenance, and all details
and variations of this equipment are not covered by these instructions.

For additional information regarding installation, operation or maintenance of
this instrument, contact the manufacturer or your local representative or
distributor.

WARNING

Read the instructions in this manual before performing installation, and
take note of the following precautions:

Ensure that all incoming AC power and other power sources are

& turned OFF before performing any work on the instrument.
Failure to do so may result in serious or even fatal injury and/or
equipment damage.

Before connecting the instrument to the power source, check
the labels on the back of the instrument to ensure that your
instrument is equipped with the appropriate power supply
voltage, input voltages and currents.

Under no circumstances should the instrument be
connected to a power source if it is damaged.

To prevent potential fire or shock hazard, do not expose the
instrument to rain or moisture.

The secondary of an external current transformer must never be
allowed to be open circuit when the primary is energized. An
open circuit can cause high voltages, possibly resulting in
equipment damage, fire and even serious or fatal injury. Ensure
that the current transformer wiring is secured using an external
strain relief to reduce mechanical strain on the screw terminals,
if necessary.

> BB P

Only qualified personnel familiar with the instrument and its
associated electrical equipment must perform setup procedures.

>

Do not open the instrument under any circumstances when it is
connected to a power source.
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Do not use the instrument for primary protection functions
/_’B where failure of the device can cause fire, injury or death. The
instrument can only be used for secondary protection if needed.

Read this manual thoroughly before connecting the device to the

& current carrying circuits. During operation of the device,
hazardous voltages are present on input terminals. Failure to
observe precautions can result in serious or even fatal injury or
damage to equipment.

All trademarks are property of their respective owners

May 2015
Copyright 2008-2015 © SATEC Ltd.
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The eXpert ™ EM720/EM720T

The EM720 is especially designed for utility, industrial and
commercial billing metering with high requirements to
reliability of power quality monitoring and availability of the
device.

The eXpert ™ EM720 is an electronic revenue-accuracy
multi-rate polyphase static meter integrated with a multi-
function powermeter, an EN50160 power quality recorder, a
digital fault recorder and a programmable logical controller,
and provided with a wide range of digital I/O and
communication options.

A high-contrast graphical LCD display with backlight allows
easy local meter readings and servicing. Two serial
communication ports (infrared and RS232/RS485), a USB port,
Ethernet and a wireless GSM/GPRS modem allow local and
remote automatic meter readings and setup though the
supplemental communication software or user data acquisition
software

Meter Highlights

Internal Rechargeable Backup Battery

A high-capacity rechargeable auxiliary battery allows the
meter to continue uninterrupted operations for more than 7
hours with a Li-Ion battery in the event of an extended power
outage.

EN 50160 Power Quality Recorder

A full-featured programmable power quality recorder provides
EN 50160 compliance statistics and reports.
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Fast Transient Recorder

An optional high-voltage fast transient recorder (EM720T)
detects impulsive and low frequency oscillatory transient
overvoltages with peaks up to 2kV and durations from 20
microseconds.

Digital Fault Recorder

An embedded fault recorder is capable of recording fault
currents up to 50 amps.

Meter Features
Billing/TOU

e Class 0.2S IEC 62053-22 active energy and class 0.5
reactive energy polyphase static meter

e Time-of-Use, 10 billing energy and maximum demand
registers, 8 tariff rates, 4 seasons x 4 types of days, 8
tariff changes per day

e One-time easy programmable tariff calendar schedule
(embedded Hebrew holidays till 2039 for Israeli
customers), one-time programmable or calendar
scheduled daylight savings switch dates

e Tariff switching options: automatic via a tariff calendar
schedule, external via communications or digital inputs

e Configurable triggering an end of billing period:
automatic monthly, local from the front display, remote
via communications

e Automatic recording billing energy, maximum demand
and cumulative maximum demand registers for last 24
billing periods

e Automatic 120-day daily energy and maximum demand
profile

e Automatic 120-day/15-minute or 240-day/30-minute
energy load profile

e Easy access to the three previous billing period data via
the front display

e Dynamic instrument transformer correction; up to 8 test
points for both ratio and phase angle error correction
for external PTs and CTs

e Power transformer/line loss compensation
Multi-functional Power Meter

e High-accuracy 3-phase Power meter: true RMS volts
and amps, powers, power factors, unbalance, neutral
current, frequency

e Demand Meter: amps, volts, harmonic demands, block
and sliding power demands

e Harmonic Analyzer: up to 50th harmonic volts and
amps; fundamental volts, amps, power and power
factor, phasor, symmetrical components

EM720 Power Quality and Revenue Meter 9
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Power Quality

e EN 50160 Power Quality (PQ) recorder: onboard power
quality analyzer; programmable limits; EN 50160 power
quality event log, EN 50160 compliance statistics;
EN 50160 harmonics survey statistics

e Power frequency, voltage variations, rapid voltage
changes, IEC 61000-4-15 flicker, voltage dips,
interruptions, temporary overvoltages, transient
overvoltages, voltage unbalance, IEC 61000-4-7
harmonic and interharmonic voltage, mains signaling
voltage

e High-voltage fast transient recorder (EM720T);
impulsive and low frequency oscillatory transient
overvoltages with peaks up to 2kV and durations from
20 microseconds

¢ Ready-for-use compliance statistics reports with the
supplemental software

Fault Recorder

e Digital Fault recorder: three voltage and four current
channels, up to 8 external digital triggers for monitoring
circuit breakers and protection relays; onboard
overcurrent and undervoltage fault detector; zero-
sequence voltage and current, voltage and current
unbalance; programmable fault thresholds and
hysteresis

e Up to 50 Amp fault currents

e Ready-for-use fault reports with the supplementary
software - fault current magnitudes and duration,
coincident volt magnitude, fault waveforms and fast
RMS trace

Event Recorder

e Event recorder for logging internal diagnostics events,
setpoint and I/O operations

Waveform Recorders

e Three Waveform recorders: up to 7 channels
simultaneous recording of three voltage and four
current channels

e Fixed and event-controlled recording time

e Selectable sampling rate of 32, 64, 128 or 256 samples
per cycle; 1-20 pre-fault cycles; 0-2048 post-fault
cycles in event-controlled mode; up to 3 min of
continuous recording at a rate of 32 samples per cycle

e Optional 4-channel transient voltage recording at 1024
samples per cycle (EM720T)

e Synchronized waveforms from multiple devices in a
single plot

e Exporting waveforms in COMTRADE and PQDIF file
formats

10 EM720 Power Quality and Revenue Meter
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Data Recorders
e Sixteen Data recorders

e Programmable data logs on a periodic basis and on any
internal and external trigger; triggering from the Fault
recorder, PQ recorder or control setpoints; exporting
data trends in PQDIF file format

e Fast fault and PQ data profiling (trending) triggered
from the Fault and PQ recorders: 1/2-cycle to 10-min
RMS envelopes; up to 20 pre-fault and post-fault cycles

Programmable Logical Controller

e Embedded Programmable Controller: 16 control
setpoints

e OR/AND logic, extensive triggers, programmable
thresholds and delays, relay control, event-driven data
recording

e 8 digital counters for counting pulses from external
sources and internal events

e 4 programmable timers from 1 cycle to 24 hours for
periodic recording and triggering operations on a time
basis.

Time and Clock

e High-accuracy real-time clock with a lithium backup
battery

e 1-ms satellite-synchronized clock option (IRIG-B time-
code input)

e SNTP clock synchronization option

e 1PPM or 1PPS clock synchronization option via a fast
digital input

e One-time programmable or calendar scheduled daylight
saving time (DST) switch dates; configurable DST start
and end time

Extended Security

e 3-level password security for protecting meter setups
and accumulated data from unauthorized changes

Display

e FEasy to read high contrast graphical 128x32 pixel LCD
display with backlight

¢ Multi-page data display with auto-scroll; time, billing,
instrumentation and service data

e Menu-driven setups
Digital I/0
e Four embedded digital inputs with 1 ms scan time

e Replaceable 2DI/2D0O expansion I/O modules with 1/2
cycle scan/update time
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Memory

e 16 Mbyte flash memory for long-term billing, event,
waveform and data recording

Communications

e Front Infrared IEC 62056-21 serial communication port
(IEC 62056-21, Modbus RTU/ASCII and DNP3
protocols)

e Plug-in serial RS232/RS485 communication port
(Modbus RTU/ASCII and DNP3 protocols)

e Plug-in full speed USB 1.1 port (Modbus RTU protocol)

e Plug-in Ethernet port (Modbus/TCP, DNP3/TCP and IEC
61850 protocols), up to 5 simultaneous connections

e Plug-in wireless GSM/GPRS modem (Modbus/TCP and
DNP3/TCP protocols)

Expansion I/0 and Communication slots

e 3 expansion slots for plug-in I/O and communication
modules

Backup Power Supplies

e Rechargeable auxiliary battery (more than 7 hours
operation with a Li-Ion battery)

e Auxiliary 24VDC backup power supply module

e Auxiliary 88-265VAC/90-290VDC backup power supply
module

Upgradeable Firmware

e New features can be easily added to your meter by
simply replacing firmware through any communication
port.

Software Support
e PAS - free meter configuration and data acquisition tool

o eXpertPower™ — SATEC proprietary Internet services

EM720 Models
The EM720 meter series includes two models:

e EM720 - basic model - offers all the EM720 billing,
instrumentation, control, power quality and fault
recording capabilities

e EM720T - fast transient model - adds to above a fast
transient recorder with a capability of detecting
transient overvoltages with peaks up to 2kV and
durations of less than 20 microseconds

See the EM720 Installation Manual for technical specifications
and ordering options.
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Supplemental Documents
BG0450 EM720 Installation Manual
BG0457 EM720 Modbus Reference Guide
BG0458 EM720 DNP3 Reference Guide
BG0460 EM720 IEC 62056-21 Reference Guide
BG0459 EM720 IEC 61850 Reference Guide
BG0337 PAS Getting Started Guide

Meter Nameplate

| MAC address& Meter serial numb%

Type : EM720T

4W 3 element
3 x 57.7=120V 50/60Hz

Voltage input

4000 Imp/kWh I
4000 Imp/kvarh

[ CL.:0.25 IEC 62053-22
Cl. 1 2 IEC 62053-23(MPE20.5) . kvarh

Rated current Watt-hour meter constant |
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Controls and Indicators

Chapter 2 Operating the EM720
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Controls and Indicators

Push Buttons

The EM720 provides two sealable push buttons that do not
have labels. They allow you to scroll through the multi-page
display screens for local meter reading, to inspect or change
meter setup parameters, and to control display operations.

See Navigation Buttons in Chapter 3 for buttons location and
functionality.

Graphical Display Indicators

Energy Pulse

The EM720 graphical display is used both for displaying billing
and instrumentation data, and for indication of the present
tariff rate and important diagnostic information. See Status
Indicators in Chapter 3 for information on graphical status
indicators.

LED Indicators

The EM720 is provided with two red LED indicators labeled as
“kWh” and “kvarh” that flash when a load is applied to the
meter.

The LED pulse rate in NORMAL mode is indicated on the meter
nameplate. The standard LED pulse rates are listed in the
following table. All indicated rates are in secondary units.

14
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TEST Mode

Rated Voltage, Secondary Pulse Rate,
Vv Current, A imp/kWh
57-120 1 20,000
57-120 5 4,000
120-277 1 12,500
120-277 5 2,500

The LED pulse rate in TEST mode is user-programmable. The
factory set defaults and available ranges are shown in the
following table.

Rated Secondary | Default Pulse Rate, Range,
Voltage, V | Current, A | imp/kWh (Wh/imp) imp/kWh (Wh/imp)
57-120 1 20,000 (0.05) 20,000-100,000 (0.01-0.05)
57-120 5 10,000 (0.10) 4,000-100,000 (0.01-0.25)
120-277 1 20,000 (0.05) 12,500-100,000 (0.01-0.08)
120-277 5 10,000 (0.10) 2,500-100,000 (0.01-0.40)

TEET 0,10 Wh-Imp

397. 284 vun
40. 631 rarn

11

123

Device Diagnostics
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See Device Options and Mode Control in Chapter 5 on how to
change the LED pulse rate in your meter.

The EM720 can run in NORMAL or in TEST mode.

TEST mode is intended for testing the device energy
measurement accuracy without affecting the billing energy and
demand data. All instrumentation data is still available in TEST
mode.

The front pulse LED indicators flash at a programmable rate in
TEST mode, and the billing data display shows separate test
kWh and kvarh energy readings with an extended 0.001 kWh
resolution.

See Device Options and Mode Control in Chapter 5 on how to
put your meter in TEST mode and to change the test LED pulse
rate. See TEST Mode Data Display for more information on the
TEST mode display.

NOTE

In TEST mode the following features are not operational:
e setpoints
e power quality recorder
e fault recorder
e relay outputs
e instrument transformer correction

e transformer/line loss compensation

Device diagnostic messages may appear as a result of the
EM720 built-in diagnostic tests performed during start-up and
device operation.

A blinking diagnostics indicator is shown on the display
whenever there are diagnostic messages. See Status
Indicators in Chapter 3 for information on diagnostics
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Meter Security

Enter Password
EEAARARA

indicators. See Device Diagnostics Display in Chapter 3 on how
to inspect the meter diagnostics messages from the display.

The device diagnostics status is stored in a non-volatile
register, which may be inspected and cleared from the meter
display, via the supplemental PAS software, or from a user
application. See Viewing and Clearing Device Diagnostics in
Chapter 6 on how to clear the device diagnostics status in your
meter.

All diagnostic events with time stamps are also recorded in the
meter Event log and can be inspected via PAS (see Retrieving
Recorded Files in Chapter 7).

In the event of a device fault, check the fault reason and clear
the device diagnostics. See Device Diagnostic Codes in
Appendix G for the list of diagnostic messages and their
meanings. In the event of a time fault, update the device clock.
In the event of a configuration reset, check the setup affected
by the fault via the device Event log, and then verify the setup
data.

Hardware failures are normally non-critical recoverable faults
that do not cause a system failure but may cause data loss.
Hardware failures are often caused by excessive electrical
noise in the region of the device. If the device continuously
resets itself, contact your local distributor.

Device Fault Alarm

The EM720 provides a global "DEVICE FAULT" event flag that
is asserted all the time while one of the diagnostic events
exists. It can be monitored via a setpoint (see Using Control
Setpoints in Chapter 5) to give a fault indication through a
relay output. If the alarm relay is programmed for failsafe
mode using inverting polarity, then its normally closed
contacts will be open if either the meter looses power or a
device fault occurs.

The EM720 provides 3-level password security for protecting
meter setups and accumulated data from unauthorized
changes. Meter readings are not software protected.

Access to particular setup and control items is granted
depending on the security level of the password you entered.
The passwords can be 1 to 8 digits long.

The following table shows the meter security levels and user
access rights.

Password | Security Level Access Rights

Password 1 Low Reset of billing and engineering maximum

demands, and device diagnostics.
Meter clock update.
Display setup.

16
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Password | Security Level Access Rights

Password 2 Medium TEST mode.

Reset of meter and battery operation time
counters, failure counters and pulse counters.
Communications setup.

I/0 operation setup and control.

Memory and recorders setup.

Billing/TOU system setup.

Password 3 High Meter passwords setup.
(Administration | Basic device setup.
level) Device energy and power options setup.

Reset of conventional log files.

The meter is primarily shipped with all passwords preset to 9
at the factory. It is highly recommended that you change the
factory set passwords as fast as possible. See Configuring
Meter Passwords in Chapter 5 on how to change passwords in
your meter.

Password-tampering events are automatically recorded to the
Event log file after every three unsuccessful login attempts in
5 minutes.

Meter Clock and Time Synchronization

Time synchronization provides a common time basis for the
meter billing and tariff system, and for the power quality and
fault recorders so that events and disturbances can be
compared to one another.

The EM720 can receive time synchronization signal either from
a GPS satellite clock that has an IRIG-B time code output, or
from another device that can provide minute-aligned time
synchronization pulses through relay contacts.

The EM720 IRIG-B port uses unmodulated (pulse-width coded)
time code signal (unbalanced 5V level). The red IRIGB LED is
blinking when the IRIG-B port receives a GPS clock signal.

T
- —
b e

The EM720 also provides an SNTP client that can receive
precise time from an available SNTP server via the Internet.

See Setting-Up SNTP Client in Chapter 5 on how to configure
the SNTP client.

See Time Synchronization Source in Local Settings setup for
more information on how to select an external time
synchronization source in your meter.

Monitoring Meter Batteries

DEUICE INFD g The EM720 is provided with a rechargeable auxiliary battery
Lithium battary oK that can supply power in the event of long outages without the

Battary date {20610 R need of an external power supply.
Opat-at ioh time 240 125

A second backup lithium battery keeps the meter clock running
when the meter goes to standby after the auxiliary battery is

DEVICE IHFO 5108 discharged.

HUAX. battary .24 U . . )
Battery date <Xa%-10> | You can monitor the status of batteries from the front display

13| on the Device Info pages (see Device Info Display in Chapter
3) and via the device diagnostics.
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The auxiliary battery voltage is about 8.2 volts at full charge
(for at least 20 hours). If it falls below, then the battery should
be checked.

When the lithium battery voltage drops below the minimum
allowed level, it is indicated by the blinking “Battery Low” icon
on the display and via the device diagnostics. In this event, the
battery should be checked and replaced if required.

NOTE

Always clear the battery operation time counters after
replacing a battery. See Resetting Accumulators and Clearing
Log Files in Chapter 6 for information on how to clear the
operation counters in your meter.

Billing and Energy Metering

The EM720 provides true four-quadrant energy measurements
with Class 0.2S IEC 62053-22 accuracy. The following energy
quantities are available for instrumentation and billing:

e kWh import (Q1+Q4)

e kWh export (Q2+Q3)

e kWh net (Q1+Q4)-(Q2+Q3) - instrumentation
e kvarh import (Q1+Q2)

e kvarh export (Q3+Q4)

e kvarh net (Q1+Q2)-(Q3+Q4) - instrumentation
e kvarh Q1, Q2, Q3, Q4 quadrants

e kVAh import (Q1+Q4)

e kVAh export (Q2+Q3)

e kVAh total (Q1+Q2+Q3+Q4)

Energy Measurement Channels

The EM720 uses two independent current channels for high-
accuracy energy measurements and for conventional high-
range instrumentation. They have different gain and
measurement ranges as necessary for billing accuracy energy
metering and for power quality and fault monitoring.

1-second currents and powers provided by the meter and the
corresponding engineering display readings are taken from the
energy measurement channel. They begin measurements from
5 mA starting currents and up to 10 A RMS with 5 A secondary,
while instrumentation currents provide measurements up to
50 A RMS.

Energy Counters

The EM720 provides instrumentation energy and billing energy
metering. Both use the same energy measurement circuitry as
a source input for accumulation energies but operate
independently.

Energy counters have a nine-digit kWh resolution with one
decimal place by default. You can set the energy counters to
have fewer digits by changing the default energy roll value in

18
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your meter (see Device Options and Mode Control in Chapter
5).

Billing energy registers have the same resolution as
instrumentation energy counters.

Billing Energy Registers

The EM720 has 10 fully programmable billing energy registers
that can be linked to any internal energy source or to any
external pulse source that delivers pulses through the device
digital inputs.

Any of energy registers can provide either a single-tariff
energy accumulation or be individually linked to the TOU
system providing both total and multi-tariff energy billing.

See Configuring Billing/TOU in Chapter 5 on how to configure
the meter billing registers and tariff schedule for your
application.

Maximum Demand Registers

Any of billing energy registers can be individually linked to the
maximum demand and cumulative maximum demand
registers providing the same demand tariff structure as you
selected for energy registers.

Tariff Rates
The EM720 provides three options for switching tariff rates:
e automatic via a programmable TOU calendar schedule

e external via communications by direct writing a tariff
number to the meter tariff register

e external via digital inputs by providing a tariff number
code on the meter tariff inputs

See Device Options and Mode Control in Chapter 5 on how to
program the tariff control mode and select tariff inputs in your
meter.

The meter tariff structure supports 8 different tariff rates using
an arbitrary tariff schedule.

The EM720 TOU calendar provides a season tariff schedule and
an option for scheduled daylight savings switch dates. A total
of 4 types of days and 4 seasons are supported with up to eight
tariff changes per day. See Configuring Billing/TOU for more
information on programming the tariff calendar schedule in
your meter.

The present tariff rate is indicated on the EM720 display. If
required, tariff-switching pulses with a programmable duration
can be output via the meter relays.

End of Billing

The EM720 can be configured to trigger a reset of billing
maximum demands and an end of billing period automatically
on a monthly schedule, manually from the front display and
remotely via communications. It can also be done via control
setpoints using any programmable internal or external trigger,
like a specific time schedule or an external pulse.
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You can select the reset sources via the Device Options setup
(see Device Options and Mode Control in Chapter 5).

The EM720 uses a one-day protection lockout time to avoid
multiple consecutive resets of the billing maximum demands.

Billing Data Recording and Load Profiling

The EM720 provides automatic recording of the billing data to
flash files:

e Monthly billing period data for the last 24 billing periods

e Daily energy and maximum demand profile for the last
120 days

e 15-min energy load profile for 120 days or 30-min
profile for 240 days.

Maximum demand profiling for monthly and daily billing data
profiles can be individually configured for every register.

See Factory Preset Data Log Files in Chapter 5 and Billing and
Load Profile Log Files in Appendix C for more information on
the file layout and contents.

Billing Data Display

The EM720 display indicates billing energy, maximum demand
and cumulative maximum demand registers for the present
billing period and for three previous billing periods.

The display is automatically configured for your set of billing
registers and your tariff schedule. See Billing Period Data
Displays in Chapter 3 for the display layout.

Instrumentation Metering

Instrumentation metering provides real-time measurements
and time-integration for local and remote power monitoring
and control, and a source for power quality evaluation and
triggering the logical controller and Fault recorder.

See Parameters for Monitoring and Logging in Appendix A for
a full list of the electricity and status measurements provided
by the EM720.

All  RMS quantities are based on 1/2-cycle true RMS
measurements as per IEC 61000-4-30.

Voltage and current harmonic measurements are based on
10-cycle/50Hz or 12-cycle/60Hz waveforms (per IEC
61000-4-7), sampled at a rate of 128 samples/cycle. The
EM720 uses dynamic sampling techniques to maintain a steady
sampling rate and avoid instrumentation errors when the line
frequency changes.

The meter provides short and long term flicker measurements
as per IEC 61000-4-15.

The following table shows time-aggregation intervals available
for different RMS and power quantities.

Parameter 1/2 1 200 ms 1 3 sec 10 10 2

cycle cycle sec sec min hours
RMS volts X X X X X X X
RMS currents X X X x1 X X X

20
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Parameter 1/2 1 200 ms 1 3 sec 10 10 2
cycle cycle sec sec min hours

Powers x3 x1
Zero-sequence X X X X X X
Unbalance X X X X X
Frequency X X X X X
Total harmonics X X X X X
Total interharmonics X X X
Individual harmonics X x2
Individual interharmonics X x2
K-factor X X X X X
Flicker X X
Symmetrical components X X
Phasors X

1 Taken from the energy measurement channel
2 Only for power quality evaluation
3 Not affected by loss compensation

Instrument Transformer Correction

Ratio and phase angle error correction can be applied to
external CTs and PTs to achieve overall metering installation
accuracy, or be used in any metering installation to optimize
the accuracy of the metering data.

The user can program up to 8 test points for both ratio
correction and phase angle error curves covering the typical
transformer operating range.

The EM720 is able to calculate the transformer errors
dynamically based on the transformer performance
characteristics and the actual CT current and PT voltage signals
appearing at the meter, to interpolate to the actual measured
operating point and to apply the interpolated error corrections
to the meter calculations.

See Instrument Transformer Correction Setup on how to
program the ratio correction factors and phase angle errors for
external CTs and PTs and enable correction in the meter. See
Device Options and Mode Control on how to enable and disable
correction in the meter via the front display.

NOTES

1. When transformer correction is enabled, it is applied to
all instrumentation, billing and power quality
calculations and waveforms.

2. Transformer correction does not affect test LED pulse
outputs.

3. Transformer correction is not operational in test mode
regardless of the option’s status.

Power Transformer/Line Loss Compensation

Loss compensation allows accounting for losses in power
transformers and/or power line in the event the billing and
metering points are located at different sides of the power
transformer or at different sides of the power line.
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The calculated compensation values for kW and kvar losses are
added to the measured power quantities and energies.

The compensation values will be either positive, or negative
depending on whether losses are calculated at the supply side
or at the load side of the power transformer. They will be
positive if the meter is located at the load side while the billing
point is on the supply side, and negative in the opposite
direction.

The instantaneous kW and kvar losses for iron and copper can
be read and inspected via communications.

See Transformer/Line Loss Compensation Setup in Chapter 5
on how to program the Iloss constants and enable
compensation in your meter. See Device Options and Mode
Control on how to enable and disable compensation in the
meter via the front display.

NOTES

1. When loss compensation is enabled, it is applied to all
billing data - one-second power values, power demands
and energy quantities. Loss compensation does not affect
instrumentation data - real-time power and fundamental
power values.

2. Loss compensation does not affect test LED pulse outputs.

3. Loss compensation is not operational in meter test mode
regardless of the option’s status.

Operating Digital Inputs

|

|ooooioooooo

2DI1/2DO MobULE

The EM720 can monitor a total of 8 digital inputs including four
fast internal digital inputs and up to 2 replaceable two-channel
2DI/2DO modules. See the EM720 Installation Manual for
digital input ratings and connection diagrams.

The 2DI/2D0O module is provided with four indication LEDs that
show the status of the digital inputs and relay outputs:

LED Color | Status Description

IN1, IN2 Yellow |Lights The digital input terminals are shorted

OUT1, OUT2 |Green |Lights The normally open relay contacts are closed

Fast internal digital inputs are sampled at a 1-ms rate, and
expansion inputs are sampled at a 1/2-cycle rate.

Digital inputs functionality is programmable in the EM720 and
any digital input can perform multiple metering and control
functions at the same time:

e Receiving energy pulses from external watt meters (sub
metering) - link a digital input to a Billing/TOU register
and provide a required multiplication factor (see
Configuring Billing/Tariff Registers in Chapter 5)

e Counting pulses from external pulse sources - link a
digital input to a pulse counter (see Using Counters in
Chapter 5)

e Triggering a setpoint — put a digital input into a setpoint
trigger list (see Using Control Setpoints in Chapter 5)

22
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e Triggering the Fault Recorder - link a digital input to
the Fault Recorder (see Configuring Digital Inputs in
Chapter 5) and enable external triggers in the Fault
Recorder setup (see Configuring the Fault Recorder in
Chapter 5)

e External synchronization of power demand intervals -
select a digital input as an external power demand sync
source (see Basic Meter Setup in Chapter 5)

e External synchronization of the meter clock - select a
digital input as a time synchronization input (see Local
Settings in Chapter 5) and provide minute-aligned
pulses from the external master clock source.

All digital inputs have a user-programmable debounce time
from one to 100 milliseconds. See Configuring Digital Inputs in
Chapter 5 on how to configure digital inputs in your meter.

Operating Relay Outputs

Up to four relay outputs can be provided in your EM720 with
two expansion 2-channel 2DI/2DO replaceable modules. See
the EM720 Installation Manual for available relay output
ratings and connections.

See Section Operating Digital Inputs above for the relay
terminals location and relay status LED indicators.

All relay outputs are updated at a half-cycle rate.

Each relay is independently programmable in the EM720 and
can operate in latched, unlatched, pulse or KYZ mode.

Relay operations can be inverted so that the relay is energized
in its non-active state and de-energized when it is operated.
This mode, known as “failsafe” mode, may be used for
signaling purposes to send alarms when the device is not
operational either due to a fault or due to loss of power.

Each relay can be operated either locally from a control
setpoint in response to an internal or external event, or by a
remote command sent through communications, or can be
directly linked to an internal pulse source producing energy or
interval pulses.

See Configuring Relay Outputs in Chapter 5 on how to
configure relay outputs in your meter.

See Using Control Setpoints in Chapter 5 on how to operate
relay outputs via setpoints.

See Remote Relay Control in Chapter 6 on how to operate
relays via PAS.

Operating the Logical Controller

The embedded logical controller allows monitoring any
measured quantity or external contacts to provide indication,
counting and recording events whenever the value exceeds the
predefined threshold or when a status transition is detected on
the meter inputs. It provides a 1/2-cycle response time for fast
analog and digital triggers.
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The controller can monitor internal diagnostic events and
meter operation status to give a fault indication via relay
outputs or provide cross triggering multiple devices.

All controller operations can be recorded to the meter Event
log with indication of the event time, source and a trigger
value.

See Using Control Setpoints in Chapter 5 on how to configure
the meter logical controller for your application.

Operating the Event Recorder

The Event recorder automatically records time-tagged self-
supervision events related to configuration changes, resets,
and device diagnostics.

It can also record setpoint-monitored events and setpoint
operations for setpoints individually configured for triggering
the Event recorder.

See Configuring the Event Recorder in Chapter 5 for more
information.

Operating the EN50160 Power Quality Recorder

The EN 50160 Power Quality (PQ) recorder provides EN 50160
power quality statistics for EN 50160 compliance reports, and
long-term harmonics survey statistics for trouble-shooting
harmonic problems throughout an electrical network. It also
records time-tagged voltage disturbances and voltage fault
events into the Power Quality event log.

All power quality triggers have programmable thresholds and
can be adjusted for a specific application.

The PQ recorder is configurable for triggering the Waveform
recorder to record fault voltage and current waveforms before,
within and after an event, and can also trigger the Data
recorder for long-duration profiling of RMS voltages and
currents while the event continues, using a variable recording
rate and variable averaging intervals.

See Configuring the EN50160 Recorders in Chapter 5 and
EN50160 Evaluation and Recording in Appendix E for more
information on configuring and operating the PQ recorder.

Operating the Fast Transient Recorder

The fast transient recorder is provided with EM720T meters. It
can detect impulsive and low frequency oscillatory transient
overvoltages with peaks up to 2kV and durations from 20
microseconds.

The recorder does not require any special setup above a
conventional PQ recorder setup for transient overvoltages.
Waveform log #3 is especially dedicated for fast transient
waveforms. It automatically stores 1-cycle voltage waveforms
sampled at a rate of 1024 samples/cycle whenever a transient
overvoltage is detected.

Unlike a basic transient recorder provided with the EM720 that
detects and records transient voltages between phase
conductors and a neutral terminal (in 4LN3 and 3LN3
configurations), or between two phase conductors (in line-to-
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line configurations), the fast transient recorder detects
transient voltages between phase conductors and a ground
terminal and between the neutral and a ground terminal
regardless of a wiring configuration.

See the EM720 Installation Manual for the terminal location
and wiring diagrams. To help you check your voltage
connections, the EM720 provides 1-cycle phase RMS voltages
V1x through V3x, and 1-cycle neutral voltage V4x relative to
the ground terminal, that you can monitor via PAS.

Operating the Fault Recorder

The programmable Fault recorder stores time-tagged fault
events into the fault event report. It can be triggered
externally through a digital input or internally from the
embedded fault detector.

The fault detector can automatically detect different fault
categories using the meter sub-cycle measurements. Fault
triggers have programmable thresholds and hysteresis and can
be adjusted for specific substation conditions.

The Fault recorder is programmable for triggering the
Waveform recorder to record fault voltage and current
waveforms before, within and after a fault event, and can
trigger the Data recorder for fast profiling of RMS voltages and
currents during a fault.

See Configuring the Fault Recorder in Chapter 5 for more
information on operation of the Fault recorder.

Communicating with the EM720

Communication with the EM720 is provided either via the
embedded optical IR port, or via the replaceable
communication ports. See the EM720 Installation Manual for
the full list of the available communication modules and
communication options.

Infrared Port

The EM720 has an optical infrared port for local meter reading

comt via a hand-held unit or a portable PC. The IR port can be
,;:-}”"_: - equipped with an IEC- or ANSI-compatible optical head on your
i selection.

The IR port is identified in the EM720 as port COM1. It is
factory preset to 19200 bps, 8-bits/No-parity data format, and
is pre-programmed for the IEC 62056-21 protocol.

You can change the default baud rate or protocol for the IR
port from the front display or via PAS (see Setting Up Serial
Communication Ports in Chapter 5).

Serial Communications

Most of the replaceable communication modules you can order
with your EM720 have an additional RS-232/RS-485 serial
port. It is easily configurable for either RS-232, or RS-485
serial communications. See the EM720 Installation Manual for
the serial port wiring.
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Communicating with the EM720
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An RS-232/RS-485 serial port is identified in the EM720 as port
COM3. If you installed communication modules with more than
one serial port, only the port located in the left-hand slot will
be enabled.

The COM3 port is provided with two green RX and TX LEDs that
blink when the port receives or transmits data.

The port is factory preset to 19200 bps, 8-bits/No-parity data
format, and is pre-programmed for the Modbus RTU protocol.
See Setting Up Serial Communication Ports on how to change
the factory-set options for your serial port.

You can check the present serial port settings in your meter
via the Device Info display (see Device Info Display in Chapter
3).

Ethernet Connection

An optional 10/100Base-T Ethernet/USB module provides a
direct connection of the EM720 to the Ethernet.

The port has two indication LEDs that operate as follows:

LED Color Status Description

LINK Green Lights The good link is detected (slightly blinks
when the port receives or transmits data)

ACT Red Blinks Activity on the port - the port receives or
transmits data

@ )

TLLLITLTT

g2 3

2
@

R

2
=
E
e
| =

Il
TR R

26

EM720 Power Quality and Revenue Meter




Chapter 2 Operating the EM720

Communicating with the EM720

DEVICE IHFO

&5 E

MAC S FOOO0AA

IP Addrass
Gataway

192, 165, 0. A1
192, 165,01

e
125

The EM720 provides two TCP servers configured for the
Modbus/TCP (on port 502) and DNP3.0/TCP (on port 20000)
communications.

The TCP servers support 5 simultaneous Internet connections
with client applications. Connection through the Ethernet port
does not require device identification. The meter responds to
any device address and returns the received address in the
response message.

The meter also provides three TCP clients:

e SNTP client for periodic synchronization of the meter
clock with a publicly available SNTP server (see Setting-
Up SNTP Client)

e eXpertPower™ client for communications with the
proprietary eXpertPower™ server (see Setting-Up
eXpertPower Client)

e TCP notification client that can establish connections
with a remote Modbus/TCP server and send notification
messages either on events, or periodically on a time
basis (see Setting-Up TCP Notification Client)

See Setting Up the Ethernet in Chapter 5 on how to configure
your Ethernet port.

You can check the Ethernet port MAC address and present IP
address setting via the Device Info display (see Device Info
Display in Chapter 3).

GSM/GPRS Wireless Communication

An optional GSM/GPRS modem can be provided with the
EM720 for wireless communications via a cellular GPRS
network. It is identified by the EM720 as port COM2.

m
CNl B

A GSM/GPRS module may only be installed into expansion
slot 3.

v
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The module has two indication LEDs that operate as follows:

LED Color Status Description

LINK Green Flashes/Lights | Flashes while the modem is registering

on the GPRS network and is lit up after
the meter has logged on the network
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LED Color Status Description
RSSI Yellow Flashes Received signal strength indicator -
shows the quality of the received signal
as follows:

Flashes once a second - good quality -
the signal strength is above -109 dBm.
Flashes twice a second - bad quality -
the signal strength is less than -109
dBm.

Shut off - the signal strength is not
known or not detected.

See Setting-Up Dial-Up GPRS Network in Chapter 5 on how to
configure the GPRS modem and how to check a dynamically
assigned IP address the meter got from the GPRS network.

You can also check the meter IP address and the quality of the

DEVICE IHFO ) . - - . - -
GPRE IP 172,16, 175. &0 2 received signal via the Device Info display (see Device Info
GPRE REEI  -79 dBm H Display in Chapter 3).

123

The EM720 eXpertPower™ client and TCP notification client can
establish connections with remote servers via a GPRS network.
When both the Ethernet and GPRS modules are installed, you
should manually select the preferred network for client
connections.

NOTE

When a new module is installed, or either Ethernet or GPRS
network parameters are changed, the meter logs out of the
network so the IP address you might use for connecting to the
meter will no longer be effective. Check the meter for a new
GPRS IP address either from the front display, or via PAS.

USB Communications

An optional Ethernet/USB module provides a full speed 12-Mbit
USB 1.1 port for local communications with the support PAS
software. The USB module can be installed in the expansion
slot 1 or 2.

USB communications does not require any settings. Just
connect your PC to the EM720 USB port using the supplied USB
cable with a mini-USB connector and install the USB driver
provided on the CD with your meter (see Installing the USB
Driver in Chapter 4).

8
ve | D To prevent potential differences between the PC USB
ot port and the EM720 USB device port, it is recommended
/\ to use a galvanically isolated USB adaptor before

connecting the EM720 USB port to a PC, or to use a
battery powered PC.

Auxiliary AC/DC Backup Power Supplies

An auxiliary 24VDC or 85-265VAC/90-290VDC backup power
supply module can be provided for powering the meter from
an external power source, like a station battery, in the event
of power outages. It can be used either as a replacement for
the internal auxiliary backup battery, or as an additional
backup source for maintaining continuous uninterrupted
operation of the meter.

28 EM720 Power Quality and Revenue Meter




Chapter 2 Operating the EM720

Auxiliary AC/DC Backup Power Supplies

The module can be installed into any expansion slot.

See the EM720 Installation Manual for the power supply ratings
and connection diagrams.

The 24VDC supply module has two indication LEDs that
operate as follows:

LED Color Status Description
VIN Green Lights External AC or DC voltage is applied to the
input terminals
VOUT Green Lights/ Lights- the module supplies the power to
Shut off |the meter while the AC voltages are not

available on any reason
Shut off - the module is in standby while
the meter is powered from the AC inputs

The AC/DC supply module is provided with a green LED that
lights when the external voltage is applied to the input
terminals.

EM720 Power Quality and Revenue Meter
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Chapter 3 Using Front Display
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Display Operations

The EM720 has a high-contrast graphical LCD display with
backlight for local data read outs, meter setup and servicing.

The display operates in two modes:

axportmefer

e Multi-page data display mode with Auto-Scroll feature

allows you to scroll through display screens and pages
to view various billing, instrumentation and status data.

e Programming mode allows you to enter menu-driven
device setups for inspecting and changing factory set
meter parameters, or resetting maximum demands,
counters and device diagnostics messages.

The display is normally updated once per second except of the
clock display where the update rate changes to twice per
second.

Navigation Buttons

The EM720 is provided with two sealable navigation buttons
that do not have labels. See the picture above for button
locations and their functionality.

You can perform three types of actions with each button:
e Short press, or “press and release”
e Long press, or “press and hold for 1 to 2 seconds”

e Extended press, or “press and hold for 5 seconds or
longer ”

The function of each button changes depending on what
operating mode the display is in.

The SCROLL button operates once it's briefly pressed. It has
two functions:

e In data display mode, it scrolls through the display
pages.
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e In programming mode, it scrolls through the menu
items and allows changing a selected digit when
entering numbers.

The SELECT/ENTER button normally operates once it's
released. The button function changes depending on the time
the button is pressed:

e In data display mode, when pressed briefly and
released, it scrolls through the display views; a long
press for more than 5 seconds switches to programming
mode.

e In programming mode, when pressed briefly and
released, it moves from one menu item to another; a
long press for one second selects a highlighted menu
item allowing to enter a submenu or to store a changed
item.

In data display mode, when the SCROLL and SELECT/ENTER
buttons are briefly pressed together and then released, the
current display returns to the start page; in some pages, an
extended press for more than 5 seconds is used as a “shortcut”
for immediate entering a specific programming menu.

Navigating in Data Display Mode

The following table gives a summary of the button operations
in data display mode.

Button Press Operations
SCROLL Short press Scroll through pages
SELECT/ENTER Short press Scroll through displays
SCROLL + SELECT/ENTER |Short press Return to the start page within

a present display

SCROLL + SELECT/ENTER |Short press Enter to/Return from the test
in the clock page display
SCROLL + SELECT/ENTER |Extended press |Shortcut for entering a specific
in selected pages menu in programming mode
SELECT/ENTER Extended press |Enter programming mode

The EM720 provides 9 different multi-page data displays. Your
present location is indicated by three numbers at upper right
of the display as shown in the following picture. See Data
Displays for the full displays list and enumeration.

| Number of pages in the present display
Page number

BILL 0 Req 1-Total 451

155535 . E kMR imp I.:. \i Data display number

COPATEATE 15 16 1.5, 00 1235

Use a short press on the SELECT/ENTER button to scroll
through displays. Use a short press on the SCROLL button to
scroll through the pages.
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Display Operations

Status Indicators

Graphical icons at right give immediate meter status indication
and show the present tariff rate.

EILL O Red 1-Tofal

OIS 15 16 1.5.00

51
165936 . 6 wuin s u—é

| Present tariff rate

125 4
\ﬁ Voltage phase presence indicators

No load/Power flow direction indicator

BILL 0 Red 1-Total

277963 .4 wun 5

COPATTS 15240 S50

LN |
NE

mp H

125

ﬁnostic message indicator

Tariff Rate Indicator

The tariff rate indicator (T1 through T8) is only shown on the
billing data displays. It indicates the currently active tariff rate.
Whenever there is an important diagnostic message, the tariff
rate indicator alternates with a blinking diagnostic indicator
(see below).

Diagnostic Indicators

The diagnostic indicators listed in the following table are
displayed as blinking icons. If there are a number of diagnostic
events, a higher priority event is indicated first.

Indicator Icon

Event
Priority

Description

o

High

Low lithium battery indicator with auto-reset.
Indicates that the battery voltage is below its
operational limit. The battery should be checked
and replaced. See the meter installation manual
for the battery replacement procedure.

The icon is automatically shut down after the
battery voltage returns to its normal value.

The battery date and operation time can be
inspected via the Device Info display (see Device
Info Display). After replacing the battery, reset
the battery operation time via the reset menu
(see Resetting Accumulators and Log Files).

Medium

Electromagnetic field indicator with auto-reset.
Indicates presence of a high electromagnetic
field that can affect accuracy of energy
measurements. The electromagnetic interference
event start and end time are recorded in the
meter event log.

The icon is automatically shut down after the
electromagnetic field disappears.

il

Low

General diagnostic message indicator: indicates
that there are diagnostic messages you can
inspect via the DIAGNOSTICS display.

The icon is shut down after you explicitly reset
diagnostics messages either from the display or
via communications (see Clearing Device
Diagnostics).

You can disable diagnostic message indicator via
the Display Setup menu (see Display Setup).
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No Load/Power Flow Direction Indicator

The power flow indicator gives information on the load
presence and shows the direction of active power.

Indicator Icon Description
[ No load.
(79 Direct active power flow - imported (delivered) active energy.
H Reversed active power flow — exported (received) active
energy.

Phase Presence Indicators

Phase presence indicators 123" show the status of either V1-
V2-V3 phase-to-neutral voltages in line-to-neutral wiring
modes, or V12-V23-V31 phase-to-phase voltages in line-to-
line wiring modes.

Indicator Icon Description
123 All voltages are present and above the voltage dip threshold.
15 Blinking phase indicator — the phase voltage is below the

defined voltage dip threshold. Possibly indicates an incorrect

125 meter nominal voltage setting (see Basic Meter Setup in
Chapter 5).
13 Dashed phase indicator - the phase voltage is either missing

or below the voltage interruption threshold.

Display Features

If the phase voltage is below the defined voltage dip threshold,
its corresponding phase indicator is blinking.

If the phase voltage is either missing or below the voltage
interruption threshold, the phase indicator is replaced with a
dash.

The EM720 display has a number of programmable features
that can be disabled, enabled and adjusted via the meter
Display Setup (see Display Setup in Chapter 5).

Backlight

A short press on any button while the display backlight is off
switches the backlight on.

The backlight stays on as long as you selected in the display
setup and then dims to conserve power. The backlight time is
factory set to 1 minute and can be programmed from 1 to 10
minutes. You can temporarily set the backlight to continuous
operation if you need to work in dark for more time.

The backlight is not operational if voltages are missing on
meter terminals while the meter is powered from the battery.

Auto-Return

If the Auto-Return feature is enabled and no button is pressed
for the programmable Auto-Return interval (1 to 30 minutes
for data displays; fixed at 5 minutes for setup menus), the
display automatically returns to the default page from any
other data display or a setup menu.
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Data Displays

Measurement Units

Data Displays

If the Auto-Scroll feature is enabled, the display immediately
enters the auto scroll sequence.

Auto-Scroll

If the Auto-Scroll feature is enabled, the data display
automatically scrolls through all pages of all data displays that
are included into the programmable auto-scroll sequence. The
scroll interval is adjustable in the range of 2 to 30 seconds.
The scroll sequence may include all or only selected displays.

The display automatically enters auto scrolling if no button is
pressed for the Auto-Return interval when the Auto-Return
feature is enabled, or in 1 minute if this feature is disabled. In
the last case, the scroll sequence is restored from the point
where it was interrupted.

To stop auto scrolling, press briefly any button if the backlight
is on; else press briefly any button twice since the first press
only sets the backlight on and does not affect auto scrolling.

Auto-Scroll is not operational in TEST mode.

The following table shows the display resolution for common
displayed quantities. All measured data is displayed in primary
units.

Measured Voltage Units and Display Resolution
Quantity Connection
Energy kWh, kvarh, kVAh with one decimal
place. The number of digits is
programmable (see Device Options and
Mode Control in Chapter 5).
Power Direct kW, kvar, kVA with three decimal places
(PT = 1.0)
Transformer | MW, Mvar, MVA with three decimal
(PT>1.0) |places
Voltage Direct Volts with one decimal place
(PT = 1.0)
Transformer |Kilovolts with three decimal places
(PT>1.0)
Current Amperes with two decimal places

The EM720 has 9 multi-page data displays listed in the
following table.

Display Number | Display Label Display Contents
1 BILL O Present (0) billing period data
2 BILL 1 Last (-1) billing period data
3 BILL 2 Second previous (-2) billing period
data
4 BILL 3 Third previous (-3) billing period data
5 MAX. DEMAND | Engineering maximum demands
6 ENGINEERING |Instrumentation data
7 SETUP Basic meter setup data
8 DEVICE INFO Device service data
9 DIAGNOSTICS | Device diagnostics messages
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Data Displays

TEST Mode Data Display

The TEST data display is shown in TEST mode in place of the
billing period data displays. See Device Options and Mode
Control in Chapter 5 on how to enter the meter TEST mode.

TEST mode display: test LED pulse rate in

TEET 0.10 MWh-Imp 110 secondary Wh/imp, test kWh and kvarh energy
39? 254 kI registers readings in primary units with an
- H extended 0.001 kWh resolution.
4“ . 531 kLaarh 1255 Extended press SCROLL + SELECT/ENTER is a

shortcut for immediate entering the TEST mode
setup menu.

Billing Period Data Displays

The EM720 provides four billing data displays: one for the
present billing period and others - for three previous billing
periods. All displays have a layout shown in the following
picture. See OBIS Identification Codes in Appendix H for a list
of OBIS codes indicated in the displays.

Billing period number | | Billing register number | | Register type (total, or tariff rate number)

BILL 0 Red 17Total — &5

1] / Measurement unit |
/
165936 . 6 kiun inp—p

WO 13162 <1.6.00 123

\ OBIS (IEC 62056-61) code |
Date and time of the last update

Each billing period display lists all total and tariff energy,
maximum demand and cumulative maximum demand
registers for all configured billing registers and all active tariffs.

The EM720 automatically arranges pages in each display. Only
registers you selected in the billing/TOU register setup and
tariff rates listed in the TOU daily profiles are included (see
Configuring Billing/Tariff Registers and Configuring the Daily
Tariff Schedule in Chapter 5).

The order of pages is shown in the following table.

Number of Pages Display Contents
1-10 Register 1...10 total energy readings
1-8 Register 1 tariff 1...8 energy readings
1-8 Register 2 tariff 1...8 energy readings
1-8 Register 10 tariff 1... 8 energy readings
1-10 Register 1...10 total maximum demand
1-8 Register 1 tariff 1...8 maximum demand
1-8 Register 2 tariff 1...8 maximum demand
1-8 Register 10 tariff 1...8 maximum demand
1-10 Register 1...10 total cumulative maximum demand
1-8 Register 1 tariff 1...8 cumulative maximum demand
1-8 Register 2 tariff 1...8 cumulative maximum demand
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Number of Pages Display Contents

1-8 Register 10 tariff 1...8 cumulative maximum demand

Present Billing Period Data

The following example demonstrates the present billing period
displays for four configured billing registers (kWh imported and
exported, kvarh imported and exported) and for three active
tariff rates. The actual register contents in your installation
may be different depending on your selection of register
sources.

. Clock display. Indicates present time and date. The
-
T 1_“"9 D_'E'&EE 2-'51” date order can be changed via the Local Settings
" " setup menu (see Local Settings in Chapter 5)
H+
24-08-2008 jz5 | | Short press SCROLL + SELECT/ENTER moves to

the test pattern display page.

Extended press SCROLL + SELECT/ENTER is a
shortcut for immediate entering the clock setup
menu.

Test pattern display you can enter from the clock

page by short press SCROLL + SELECT/ENTER. All
pixels are lit up.

The second short press SCROLL + SELECT/ENTER
returns to the clock page.

EILL O ¢PRESEHT> 51 [l P{esteélﬂtbillin?1 Eeriod da_tad-dgente_ral _pa(gje: perio(;j
FROM 0109068 00:00 €009, 7% T4 shar _”z_a e and time, period dura |ofn in days, an
DAYS TIOA0Y the billing period count (number of maximum
30,

PERICQD COUHT 0r o5 demand resets).

Extended press SCROLL + SELECT/ENTER is a
shortcut for immediate entering the billing
maximum demand reset/end of billing period

menu.
EILL O R&; 1-Total 451 I] Total energy reading of register 1 — imported kWh.
169936.6 un soe 1,
COPATRTES 15 16 15,00 125
EILL O R&; 2-Taotal 551 n Total energy reading of register 2 - exported kWh.
™
28706.0 wunewp
GO 13 17 (205,00 123
Total energy reading of register 3 — imported
BILL 0 Req 3-Total M1H (inductive) kvarh.
98933. 6 woarn inp 44
O 13 17 L3500 123

EILL 0 Reg 4-Tatal 51H Total energy reading of register 4 — exported

T (capacitive) kvarh.
9278. 1 warneup |
COPATRTES 13V 04,500 1255

EILL 0 Red 1<TFF 1 551 I] Tariff 1 energy reading of register 1 — imported

123726. 2 wnive. 0| |

COPARES 13: 17 C1.8.12 12
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Data Displays

EILL O Re3 1-THf 2 51

M2 5 unine 4y

COr-TRes 15 15k 1520 125

Tariff 2 energy reading of register 1 — imported
kWh.

EILL O Red &-THF 3 12511

82 .3 koarn e u
LI 1= L 1 WD L R 123

Tariff 3 energy reading of register 4 — exported
kvarh.

EILL O Red 1-Total MAA 251

391,784 wmaine

OIS 13 14 L6 00 125

Total maximum demand reading of register 1 -
imported kW.

BILL 0 Red 4-Total MAH Z351H0

1.906 taraue 1,

COPATRTS 13 140 4 6. 00 123

Total maximum demand reading of register 4 -
exported kvar.

EILL O Red 1-Trf 1MAR 2451

391,784 vaine 4,

COr-TRes 15 14k C1. 612 125

Tariff 1 maximum demand reading of register 1 -
imported kW.

EILL O Red 4-Trf SMAR Z5-S1H

0. 794 tmar e

COETRTS 1507 46,50 125

Tariff 3 maximum demand reading of register 4 -
exported kvar.

BILL 0 Req 1<Total CUM Z-51[H0

1060.686 r ine L

AT OO 00 12 00 123

Total cumulative maximum demand reading of
register 1 — imported kW.

BILL 0 Red 4-Total CUM 2510

239. 061 mar e |,

0TRSO0 00 o4, 2 00 123

Total cumulative maximum demand reading of
register 4 - exported kvar.

EILL O Red 1-Trf 1CUM 4051

1060.686 v ine 1,

ORS00 12 1 125

Tariff 1 cumulative maximum demand reading of
register 1 — imported kW.

EILL O Red 4-Trf SCUM S1-S1]

2.967 maroup

ORS00 4, 25 125

Tariff 3 cumulative maximum demand reading of
register 4 — exported kvar.
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Data Displays

Previous Billing Period Data

The following example demonstrates billing displays for the
three previous billing periods. Displays for the last billing
period (BILL 1) and for two preceding billing periods (BILL 2)
and (BILL 3) look the same.

EILL 1 <LAET PERIODO:

00808 (0: 100 ™
TO Of-0re s O0:00 C0. 1,212
DOAYE R A U T B

17430

Previous billing period data - general page: period
start date and time, period end date and time, and
period duration in days.

EILL 1 Re3 1-Total 249

129043. 2 wun ine 1,

OO OO0 LS. 01> 1S

Total energy reading of register 1 — imported kWh.

BILL 1 Reg 2-Total g 2= Y|

4144 .8 wunere |,

OO OO0 2SO0 1EE

Total energy reading of register 2 — exported kWh.

EILL 1 R&e3 1-THF 1 E49

100300.9 win ine 1,

OO OO0 LS A1 1EE

Tariff 1 energy reading of register 1 — imported
kWh.

BILL 1 Re3 1-THF 2 749

19701. 2 wun e 1},

OO OO0 LS. 2 1S

Tariff 2 energy reading of register 1 — imported
kWh.

BILL 1 Req 1-Total MAR 15495

353878 v ine |,

CHASES SRS B0 1EE

Total maximum demand reading of register 1 -
imported kW.

BILL 1 Reg 2-Total MAR 19495

66.459 mase |,

COBTSTES 11:0E C26.0x12  1EE

Total maximum demand reading of register 1 -
exported kW.

BEILL 1 Re3 1-THF 1MAR 22495

353878 v ine |,

CHASTES SRS LB A1 1EE

Tariff 1 maximum demand reading of register 1 -
imported kW.

BILL 1 Req 1-Trf 2MAR 23495

70,728 waine |,

OO OGO B2 1S

Tariff 2 maximum demand reading of register 1 -
imported kW.
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BILL 1 Reg 1-Total CUM 3495

T07.108 maine |,

GOATRTES 0000 12 0=12 123

Total cumulative maximum demand reading of
register 1 — imported kW.

BILL 1 Reg 2-Total CUM 35495

170.384 maowe |,

GOACRTES 00000 22 012 12D

Total cumulative maximum demand reading of
register 1 — exported kW.

BILL 1 Re3 1-Trf 1CUM 55495

T07.108 maine |,

GO 0000 12 112 12D

Tariff 1 cumulative maximum demand reading of
register 1 — imported kW.

BILL 1 Reg 4-Trf SCUM 49495

2.954 warer |,

OO OO0 4 2 Gl 1EE

Tariff 3 cumulative maximum demand reading of
register 4 — exported kvar.

Engineering Maximum Demand Data Display

Maximum demand displays show engineering maximum

demands (not billing maximum demands) for
voltages, currents and total harmonics.

powers,
Each quantity is

displayed with the date and time of the last update.

From any maximum demand display, you can use an extended
press SCROLL + SELECT/ENTER as a shortcut for immediate
entering the corresponding maximum demand reset menu.

kW import maximum demand

MAr . DEMAND 115 5
P imp 223.659 HM "
OO 15 55000 1535
MAX . DEMAND 215 kvar import (inductive) maximum demand

0imp 956.278 Muar e
COPATAES 140700 -—=

kVA maximum demand

MAr . DEMARND EE

$ 329.513 kuA "

SO AV 1500 13

MHH. DEMHHD ‘1—"’185 kW eXpOrt maximum demand

Fearp 49,354 MW e

SOV 14 O 00 13

MA . OEMAHD 515 kvar export (capacitive) maximum demand
0 aHp b1 5 LEETY e

VTS 14 O 00
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Data Displays

Engineering Data Display

V1 maximum demand

VIR DEFIAHD ~1EE Indicate V12 voltage in line-to-line configurations.

M £3. 88 kU e

ORS00 0 125

MAH . DEMAXD a5 g V3 maximum demand
Indicate V31 voltage in line-to-line configurations

L B2.31 KW e

SO 1 00 00 155

MAH. DEMAHD 215 G I1 maximum demand

I 1281.5 A "

GO 3 B 000 125

MAR . DEMAHD 12153 I4 maximum demand

I4 13.63 A "

SO0 14 5 00 155

MAR . DEMAHXD 132155 V1 THD maximum demand

L1 THD 1.3 % e

O TS O S 002 125

MAaR . DEMAHXD 15153 V3 THD maximum demand

L3 THD 1.3 % e

0TS O 15002 155

MAR . DEMAHXD 1615 F I1 THD maximum demand

I1 THD B.5 % e

O TS O S 002 125

MAH . DEMAHD a5 g I3 THD maximum demand

I3 THD B.5 % e

0TS O 15002 155

Engineering data represent general instrumentation data you
can use while installation and inspecting the meter. Use phase
angles displays to check the order of phases when connecting
wires to the meter terminals.

EHGIHEERIHG

L1 63,04 KLY
LIz 62,96 kL
L 62,55 KU

1-1413

H
125

Phase-to-neutral voltages. Only displayed in 4-wire
configurations with a neutral.
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EHEIHEERIHG 2143 Phase-to-phase voltages
Lz 110.1 KU
LI2s 1100 kU He
L1 109,35 kKU 123
EHGIHEERIHG 314 @ Phase currents
I1 1201.62 A
Iz 1202.46 H He
IS 1199.93 A 123
EHGIHEERIHG 414 [ -
I4 2. 40 A Auxiliary current
In 4.75 A He Neutral current
Fraq 50.17 Hz 125 Frequency
EHGIHEERT Hiz 54| | Total powers
P 391,775 bW
= 391,750 MURA H
0 -1.913 Muar 125
EHGIHEERIHG &14 &
PF 1. 000 Total power factor
Liunb o x H Voltage unbalance, %
Iunb o X 125 Current unbalance, %
EHEZIHEERIHG 143 Phase voltage THD
111 THO 0.6 Indicate phase-to-phase voltage THD in line-to-line
LJ2 THD 0.6 % He configurations
L3 THD 0.6 155
EHEIHEERIHG a4 @ Phase current THD
I1 THD 0.5 x
I2 THOD 0.2 x He
I% THD 0.2 x 123
EHEIHEERIHG 114 3 Short-term flicker
M pst 0. 45
L2 pet 0. 50 He
L5 Pet 0. 45 155
EHGIHEERIHG 11143 Long-term flicker
M Plt 0. 45
Lz plt 0.50 H
L5 P1t 0. 45 15
EHGIHEERIHG 1214 Voltage phase angles (relative to V1 voltage).
L ne N Indicate phase-to-phase voltage angles in line-to-
112 -{20.9% He line configurations.
L3 119, 5= 125
EHGIHEERIHG 15714 Phase current phase angles (relative to V1 voltage)
I1 -1.5%2
Iz -122.1*= ™
I 115, 7= 125
EHEZIHEERIHG 14143 Auxiliary current phase angle (relative to V1
Id4 -5, oo voltage)
H+
155
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Data Displays

Setup Data Display

The setup data display shows basic device settings that can be
required for immediate inspecting while meter testing and at
the time of installation.

ZETUP 173 I_Device \{vi_ring mode (see Basic Meter_Setup for full
Wil ihg ALHE list of wiring modes), external potential transformer
PT Ratino {0000 H ratio and the nominal device voltage.
Hom. YWoltage (OW L-L 9125
ZETUP ety Primary ratings of_ the exterr_wgl current _

. transformers (main and auxiliary current inputs)
CT Primary 12010 d th inal device f
CT4 Primary 1200 H an e nominal device frequency.
Ham. Frag, 50 Hz 125
ZETUP 3T 20wer gema_niij peri%d (nlgmber c:jf blocks xdblock g
Faw. Dmd Par. 1=15 min emadn period), and voltage and ampere deman
Lalt Dmd Par. 900 s ™ periods.
Amp. Dmd Par, 200 s 125

Device Info Display

The device info display provides different service information
that may be required for meter identification and inspection,
like product and firmware information, batteries status,
operation time, communication settings, and so on.

NOTE

Always clear the meter operation time and fault counters
before putting the meter into operation. Clear the battery
operation time counters after replacing a battery. See
Resetting Accumulators and Clearing Log Files in Chapter 6 for
information on how to clear the operation and fault counters in
your meter.

OEUICE IHFO 110§ Meter identification info: serial number, production
Davica =-H 00123456 date and calibration date
Product ., date 0TS0 B
Calibrated A0 25
OEMICE IHFO 210 Meter operation time counters (since start of
Operat ioh bed. (210610 operation):
Dper\-at ion time EETan H Start of operation date
out of sarwvice 240 125 Total operation time in hours

Out of service time in hours
DEUICE IWFO 10E Power failure counters (since start of operation):
Powar faildres 5 Total number of power failures
Intarrupt ioks i B Total number of 3-phase voltage interruptions
Intarnal Temp. 31,090 {23 Internal meter temperature
OEUICE IHFO 410 Lithium battery status and operation time:
Lithium battery QK Battery status
Battary date {00 B Battery replacement date
Oparation time 240 125 Total operation time
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Auxiliary battery status and operation time:

COM1 1,19.2, TEC 6200621

DEVICE IHFO S10E
Aud. battary g.24 U Battery status and voltage
Battary data {HRAAGA0E B Battery replacement date
123
DEUICE IHFD CRNT | Meter firmware information:
FiFmuwarsa Uas {7 Host processor firmware version
Cop 27 1.5 H Fast transient coprocessor firmware version
Eoot 1. 1.2 123 Host boot loader firmware version
DEUICE IHFO el Memory information:
Prodram Flash 1024K Program flash memory size
Data Flash 16354k H Data flash memory size
125
DEVICE IHFO & 10 @ Serial communication ports info: network address,

baud rate and communication protocol.

COM2 1, GPRE )

COM3 1.19.2. Madie RTU 123

DEUICE IHFO L 10E Ethernet network info:

MAC 0005 Foon00a Device MAC address

IP Addrass 192 165.0.203 R Network IP address

Gataway 192, 1635, 0.1 123 Default gateway IP address

DEUICE IHFO 1010 Wireless GPRS network info:

GPRS IP 10,171, 18, 237 Network IP address

GPRE REEI &3 dBm H Receive signal strength indicator (RSSI), dBm
123

Device Diagnostics Display

The diagnostics display shows device diagnostic messages
recorded as a result of the meter self-test diagnostics during
start-up and operation.

If there are more pages, use a short press on the
SCROLL button to scroll through the entire list of
messages.

Extended press SCROLL + SELECT/ENTER is a
shortcut for immediate entering the diagnostics
reset menu.

DIAGHOETICE: 3 msg 110
1: Pawar dawn

2:Magreat . ikt ar farancea He
F:Motionstilt sansar 1235

If there are diagnostic messages, the (i) diagnostic icon at
right on the display flashes until you clear the device
diagnostics. Some of the diagnostics events are cleared
automatically as the event source disappears. See Device
Diagnostic Codes in Appendix G for a full list of diagnostic
messages and their meanings. See Clearing Device Diagnostics
for information on how to clear the device diagnostics from the
display and via PAS.

The diagnostic icon can be disabled or enabled via the Display
Setup menu.
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Programming Mode

Programming Mode

Navigation Buttons

To enter programming mode from the data display, press and
hold the SELECT/ENTER button for more than 5 seconds.

The following table gives a summary of the button operations
in programming mode.

Button Press

Operations

Short press Scroll through a menu item list in a
highlighted window or increment a

highlighted digit in a numeric field

SELECT/ENTER |Short press (less than |Highlight a menu window or a digit in a

1 second) = SELECT numeric field

SELECT/ENTER |Long press (1 to 2

Store the changed item or perform an
action indicated in a highlighted window

seconds) = ENTER

Entering Numeric Values

Basic FT Ratio
E§lEE, @

SELECT _[ | SHORT PRESS

Bazic FT Ratio
Bi[EA. A

scROLL _[ |

Basic FT Ratio
AiEA. A

ENTER _[ | LONG PRESS

Password Security

Enter Password
EQEEaEna

SELECT _[ | SHORT

Enter FPassword
FEIRREAEE

ENTER _[ | LONG PRESS

Whenever a numeric value is to be changed, use a short press
on the SELECT/ENTER button to highlight a desired digit, and
then use the SCROLL button to change the value of the
highlighted digit. A highlighted digit appears in inversed color.
If you missed a digit, just continue moving through the rest of
digits until you reach the desired place.

Once the number is set to the desired value, press and hold
the SELECT/ENTER button for 1-2 seconds to save your new
setting.

To reject your changes and restore the previous value, use a
short press on the SELECT/ENTER button to return to the
higher-level window.

The setup menus are secured by 8-digit user passwords. Every
time you enter programming mode, you are prompted for a
correct password. The meter is primarily shipped with all
passwords preset to 9 at the factory. See Meter Security in
Chapter 2 for more information on the meter security levels.

It is recommended that you change the factory set passwords
as fast as possible to protect your setups and accumulated
data from unauthorized changes. See Configuring Meter
Passwords in Chapter 5 on how to change passwords in your
meter.

Enter the password as you enter numeric values. As you move
to the next place, the digit entered is saved and then zeroed.
If you missed a digit, you should re-type all preceding digits
before you reach the missed place again.

Once the password is set to the desired value, press and hold
the SELECT/ENTER button for more than 1 second. If the
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password you entered is correct, you move to the main device
menu, otherwise you return back to the data display.

Setup Menus and Access Rights

The EM720 setup is menu-driven. The meter provides 12
menus that allow local accessing a limited number of meter
setups and control functions listed in the following table.
Access to particular menus is granted depending on the
security level of the password you entered.

Menu Menu Function Security Level
Label View | Change
Reset Reset of billing and engineering maximum Low See
demands, device diagnostics, meter and Table
battery operation time counters and failure below
counters
RTC RTC clock setup Low Low
Display Display setup Low Low
Test TEST/NORMAL mode switching and LED pulse |Low Medium
rate setup for TEST mode
Basic Basic device setup Low High
Options Device options setup Low High
COM1 COM1 serial port setup Low Medium
COM2 COM2 serial port setup Low Medium
COM3 COM3 serial port setup Low Medium
Net Ethernet network setup Low Medium
Local Local settings Low Medium
Access Meter passwords setup High High
Loader Launches flash download via a local serial port |Medium |Medium

Access to the RESET menu entries is allowed depending on
your security level as shown in Section Resetting Accumulators
and Log Files in Chapter 6.

If your security level does not allow access to a menu, it will
not be listed in the main menu list, and you will not be able to
highlight menu items that you are not allowed to change, but
you can still view their present settings.

Viewing and Changing Setup Options

Once you entered a correct password you are moved to the
main meter menu.

The main menu has two windows: the left window displays a
submenu list, while the right window is an assisting Exit
window that allows easy returning back to the data display. A
currently active menu item is highlighted by inversed color.

To select a desired menu entry from the menu list:

1. If the left window is not highlighted yet, highlight it by
briefly pressing the SELECT/ENTER button.

2. Use the SCROLL button to scroll through the menu list
until the desired menu entry appears.

3. Press the SELECT/ENTER button for more than 1 second
to enter the selected submenu.

Once you entered a submenu, the left window is still showing
the menu name, while the upper-right window represent a

EM720 Power Quality and Revenue Meter 45




Chapter 3 Using Front Display

Programming Mode

Enter Password
HAEAEAEE

ENTER _[ | LONG PRESS

Me=el Exit
SCROLL _[ |
UFETIEE Exit

ENTER _[ | LONGPR

ESS

Display [

SELECT _[ | SHORT PRESS

Displayd Aouto Scroll

E

SCROLL _[ 1
Displa4d HAuto Scroll
[I1=35b]ed

ENTER _[ | LONG PRESS

Di == 1au Huto Scro
Disabled

ENTER _[ | LONGPR

ESS

Exit

SELECT _[ | SHORT PRESS

Display E 221 1)

ENTER _[ | LONG PRESS

Time~Date 2510

T2

19:17:54
06-07-2008 .3

submenu options list, and the lower-right window indicates the
present option value.

To select an option you want to view or change:

Use the SCROLL button to scroll through the option list until
the desired option’s name appears in the window.

To change the selected option’s value:

1. Press the SELECT/ENTER button briefly to highlight the
lower-right window.

2. If an option is represented by a list of values, use the
SCROLL button to scroll through the list until a desired
value appears in the window. It an option is represented
by a numeric value, use the SCROLL button to adjust
each digit to the desired value, and use a short press on
the SELECT/ENTER button to move through digits.

3. Once the desired value is selected, press the
SELECT/ENTER button for more than 1 second to save
your new setting. You return to the upper-right window
and can continue scrolling through the rest of options or
can return to the main menu.

If you wish to leave the option value unchanged, use a short
press on the SELECT/ENTER button to return to the upper-right
window.

To exit the submenu and return to the main menu:

1. If the upper-right window is not highlighted vyet,
highlight it by briefly pressing the SELECT/ENTER
button.

2. Press the SELECT/ENTER button for more than 1
second. You will return to the main menu.

To exit the main menu and return to the data display:

1. Press briefly the SELECT/ENTER button to highlight the
right-upper Exit window.

2. Press the SELECT/ENTER button for more than 1
second. You will return back to the data display.
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Chapter 4 Using PAS Software

The support PAS software is a configuration and data
acquisition tool that allows you to configure all of the EM720
features, monitor your meter on-line, retrieve recorded files
and view reports. PAS can communicate with your meter via
any communication interface installed in your meter, including
the embedded infrared port, serial ports, and the Ethernet and
wireless GSM/GPRS communications.

This chapter gives information on how to install and run PAS
on your computer, and how to prepare information for your
meter using PAS. See Chapter 5 Configuring the EM720 for
instructions on how to configure particular features in your
EM720. Refer to Chapters 7 and 8 for instructions on retrieving
data from your meter and viewing reports.

NOTE

PAS uses the Modbus RTU or Modbus TCP protocol for
communicating with the EM720. If you connect your PC to the
EM720 via s serial infrared or RS-232/RS-485 port, ensure that
the port is set to the Modbus RTU mode.

Software Installation

Installing PAS

You need PAS V1.4 or higher to work with the EM720.
To install PAS on your PC:

1. Insert the installation CD supplied with your EM720 into
CD drive.

2. Open My Computer on your Desktop.

3. Click on your CD drive icon, select the PAS directory,
and then double click on Setup (shown as an Application
type file).

4. Follow InstallShield® Wizard instructions on the screen.

PAS is installed by default to the C:\Program Files\Pas folder.
If your user account rights do not allow writing to the
C:\Program Files\ folder, change the PAS default installation
folder to another folder to avoid possible ODBC security
problems when running PAS.

When installation is complete, the PAS icon appears on your
Desktop. Double click on the PAS icon to run PAS.

For general information on how to work with PAS, see the “"PAS
Getting Started” guide supplied on the installation CD.

Installing the USB Driver

To take an advantage of the USB communications, install the
EM720 USB driver on your PC.

Connect the EM720 to your PC’s USB port using the supplied
USB cable. When the EM720 is powered up, Windows
automatically detects the meter and launches the hardware
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installation wizard. The following example demonstrates an
installation of the USB driver on Windows XP.

4. The "Found New Hardware Wizard" dialog box is
displayed as follows.

Found New Hardware Wizard

5

Thiz wizard helps pou install software far:

SATEC USE device

{ --j If your hardware came with an installation CD

s

L2 or floppy disk, insert it now.

what do pou want the wizard to do?

= |nstall the software automatically [Recommended]

& Hnstall from a list or specific location [Advancedt

Click Mext to continue.

< Back I Mest » I Cancel |

5. Select “Install from a list or specific location” and click
“Next”.

Found New Hardware Wizard

Pleaze choose your search and installation options.

' Search for the best driver in these locations.

Uze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best diver found will be installed.

¥ Search removable media (floppy, CO-ROM...)

¥ Include this location in the search:

I j Browse |

€~ Don't search. | will choose the driver to install

Choosze this option to select the device driver fram a list, ‘Windows does not guarantes that
the driver you choose will be the best match for your hardware.

¢ Back I Hest » I Cancel

6. Click “Browse”.
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Select the Folder that conkains drivers For wour hardware,

E ) Pas ;I

1) Download

I Log Files —

) Samples

1) Sites

) TEMP

oy -
pr— | o

To view any subfolders, click a plus sign above.

7. Point to the “USB” folder located in the PAS installation
directory and click “OK”

Found New Hardware Wizard

Please choose your search and installation options.

&' Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best diiver found will be installed.

¥ Search removable media (floppy, CO-ROM...)

¥ Include thiz location in the search:

|c: \Pragram Files\PasiUSE

£ Don't search. | will choose the diver ta install

Chaoosze this aption to select the device driver from a list. Windows does nat guarantes that
the driver pou choose will be the best match for your hardware.

¢ Back | Mext » Cancel

8. Click “"Next”.

Found New Hardware Wizard

Completing the Found New
%’ Hardware Wizard
3§

The wizard haz finizhed installing the software far:

% SATEC USE device

Click Finigh to cloge the wizard.

< Back Cance]
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9. Click "Finish" to complete installation.

The next time you power up the EM720 or connect it to your
PC with the USB cable, Windows automatically launches the
driver for your meter.

Creating a New Site for your Meter

PAS keeps all communication and configuration data for your
meter in a configuration database called a site database.
During configuration store all setup data to the site database
so that PAS recognizes device properties regardless of whether
your meter is online or offline.

To create a new database for your meter:
1. Select Configuration from the Tools menu.

Configuration |

Instument Setup | Connection I

Site: |EM720 =] Modet [EYEEEANG -

— Communication — Inztrument Optiong
' Serial Port/Modem Site
Woltage Range: [480v4+25% ~
" 1ISE Port

= Intemet Site CT Secondany: |5,C|. vl
Device Address: I 1 3:
14 CT Secandary: |5.C\ "I

AP Device 10 I 1 _lj
Current Overrange: IxZDD% "I

Sampling R ate, sec: I 1 3:
Analog Dutput: I "I

i 18 I I
ommen Analog Expander: | - s
ternony Module: IEMB "I Sites |

0k I Cancel | Apply | Help |

2. Click the Sites button on the right-hand-side.

Select a site database ﬂﬂ
Look jn: IaSites j - £ B~

| IFast Relay
Defaultsite

File name:  |EM720 oK,

-

Files of type: IAccess D atabase [ mdb) j hew

Comment: Duplicate

Cancel

i

3. From the “Look in” box, select the directory where a new
database will be stored. By default, it will be the “Sites”
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directory. Type a site name for your device in the “File
name” box, click New, and then click OK.

4. On the Instrument Setup tab, select "EM720” in the
“Model” box. PAS automatically selects the appropriate
instrument options for your meter.

5. Select a correct CT secondary current (5A or 1A) for
your meter.

6. If you wish to add any comments for your meter, type
them into the “"Comment” box.

Setting up Communications

You can communicate with your meters via a PC RS-232 serial
port, through the Internet, via either a local Ethernet, or a
wireless GPRS Dial-Up connection, and via the USB port.

To configure your communications with the EM720:

1. Select Configuration from the Tools menu. Under the
Communication group on the Instrument Setup tab,
select the type of connection for your device.

2. Set the device communication address you assigned to
the EM720 port. When communicating via the Ethernet
or a GPRS modem, the EM720 responds to any address
you select.

3. In the “Sampling Rate” box, select a rate at which PAS
updates data on your screen when you continuously poll
the device in the PAS Data Monitor.

The communication protocol and port settings must match the
settings you made in your meter.

Communicating through a Serial Port

Select Serial Port/Modem Site on the Configuration tab, and
then click on the Connection tab to configure your serial port
settings.

Configuring a Serial Port

1. On the Connection tab, select a COM port from the
“Device” box, and then click Configure.

Serial Port Setup x|

Baud Rate:

Daka Biks: Ia vl
Skop Bits: |1 vl
F‘arity:INo Parity "I

oK I Zancel |

2. Specify the baud rate and data format for the port.
Choose the same baud rate and data format as you have
set in the meter, and then click OK.
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Setting up Communications

Selecting the Communications Protocol

1.

On the Connection tab, click Protocol.

Protocol Setup x|

Response Timeout: Im 3: [rn=]
Break Timeout: |2':' 3: [ms]
Retries[1...5 I 1 3:

Transmission Delay: | 0 =1 [ms]

Protocal: IMndbus RTU 'I

In the “Protocol” box, select the same communications
protocol as you have set in your device.

The remaining settings in this dialog do not normally
need to be changed.

In the “Response Time-out” box, define the maximum
time that PAS should wait for the meter response before
announcing a failure. When communicating through a
GPRS modem, this time may require some adjustment.

In the “Break Time-out” box, define the maximum
character idle time that PAS should wait after receiving
the last message character to close a connection when
using the Modbus RTU or DNP3 protocol. It does not
affect Modbus ASCII communications. If there are many
applications running on your PC, PAS might be
prevented from responding to received characters fast
enough and may close the communication while the
device is still transmitting. If you frequently receive the
“Communication error” message, try to increase “Break
Time-out”. This time is added to the message transfer
time, and excessive increasing it may slow down
communications.

In the “Retries” box, define the number of attempts that
PAS should use to receive a response from the meter in
the event the communication fails, before announcing a
communication failure.

Communicating through the Internet

If you are communicating through the Ethernet port, define the
IP address of your meter on the network.

1.
2.
3.

On the Instrument Setup tab, select Internet Site.
Click on the Connection tab.

Click on the “IP address” and type in the IP address of
your meter. The default meter IP address preset at the
factory is 192.168.0.203.

In the ™“Protocol” box, select the communications
protocol for the TCP port. The meter provides
Modbus/TCP connections on TCP port 502 and
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DNP3/TCP connections on port 20000. The host port is
set automatically as you select the protocol. Select
“Modbus RTU/TCP” for Modbus/TCP or “DNP3” for
DNP3/TCP.

5. In the “Wait for answer” box, adjust the time that PAS
waits for a connection before announcing an error and
the number of retries PAS uses to receive a response
from the device if communications fail.

Configuration il

Instrument Setup - Connection |

r~ Internet

" Domain Mame:

% |P Address “Wwhait for answer: | 30 = [zec] Dial-up Connection
192 168 . 0 . 203 [ AutoDial
I Betiez[1..5] I 1 3:
Connection:
Host Part: I S0z 3: Protocal: IModbus RTU 'l I j
— Serial Port /£ Modem
[evice; ICOMI j Lanfigure | Protocal | Remate |
Fhone Humber: I j Phones | Cannect | Hangup |

oK I Cancel | Apply | Help |

Communicating through a GSM/GPRS Modem

You should use Windows Dial-Up networking to access the
EM720 via your wireless GSM/GPRS modem.

See your local GSM/GPRS modem manual and Windows help
on how to create a new Dial-Up PPP connection for your GPRS
modem.

Configuring a Dial-up GPRS Connection
To communicate through a GPRS modem:
1. On the Instrument Setup tab, select Internet Site.

2. Click on the Connection tab.
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Configuration x|

Instrument Setup ~ Connection

r Internet

" Domain Name:

o |P Address Wiait for answer, sec ISU[ 3: — Dialup Connection
172 . 16 . 167 . 224 ¥ AutoDial
I Betries: I 1 3:
Connection:
HostPort [S02 = Pratocel [Modbus RTU/TCF = |GPRS Correctionto 93 = |

— Serial Port / fodem

Device; ICOMI j Configure | Fratocal | Femote |

Fhatie Number:l j Fhones | Connest | Hangup |

Ok, I Cancel | Apply | Help |

3. Click on the “IP address” and type in the IP address your
meter got from the GPRS provider when registering on
the GPRS network. You can find the meter GPRS IP

DEUICE IMFO LI address on the GPRS page in the Device Info display

GPRE IP 1r2 6. 175, &0 (see Device Info Display in Chapter 3) or via the Dial-

GPRE REFI  -79 dEm 15 Up Networking setup dialog in PAS (see Modem/GPRS
IP Address in Setting-Up Dial-Up GPRS Network in
Chapter 5)

4. In the "“Protocol” box, select the communications
protocol for the EM720 GPRS TCP port. The host port is
set automatically as you select the protocol. Select
“Modbus RTU/TCP” for Modbus/TCP, or “DNP3” for
DNP3/TCP.

5. In the “Wait for answer” box, adjust the time that PAS
should wait for a connection before announcing an error
and the number of re-tries that PAS should use to
receive a response from the device if communications
fail.

6. In the “Connection” box, select the Dial-up connection
you created for the EM720. See Dial-Up Networking for
information on how to create a Dial-up connection in
Windows.

7. Check the AutoDial box, if you wish PAS to automatically
connect to your meter every time you access it from
PAS; otherwise you must manually dial your connection.

Manual Dialing your Connection
To manually dial your GPRS connection:

1. Select your connection name from the Start menu ->
Settings -> Network and Dial-Up Connections.
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Connect GPRS Connection to *992

User name: I[

Paszword: I

[~ Save Password

Dial I Cancel | Properties Help

2. Click Dial.

Communicating through a USB

On the Instrument Setup tab, click USB Port, and then click
OK.
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Setting Up the Meter

PAS allows you to prepare setup data for your meter off-line
without the need to have it connected to your PC.

To prepare a setup for your meter:

1. Select the device site from the list box on the PAS
toolbar.

2. Select the desired setup group from the Meter Setup
menu. Click on the tab with the setup you want to create
or modify.

3. Fill in the boxes with the desired configuration data for
your meter.

4. Click the “Save as...” button to store the data to the
meter site database.

5. Click OK.

NOTE

Always set up and store the Basic Setup data to the site
database first. PAS uses this data as a reference when
arranging other meter setups.

To save your setup to another site database:
1. Click the “Save as...” button.
2. Select the target database from the file pane.
3. Click OK.

You can also reuse a setup from another site by copying it to
your present site database.

To copy a setup from another site’s database:
1. Click Open.
2. Select the desired source site database.

3. Click OK. The opened setup is copied to your dialog
window.

4. Click the “Save as...” button.
Select the target database from the file pane.
6. Click OK.

To copy all setups from one site database to another
site's database:

1. In the list box on the toolbar, select a source device site
from which you wish to copy setups.

2. Select “Copy to...” from the Meter Setup menu.

3. Select the target site database to which you wish to
copy setups, and click OK.

Downloading Setups to the Meter

You can update each setup in your meter one at a time or
download all setups together from the site database.

56 EM720 Power Quality and Revenue Meter




Chapter 4 Using PAS Software Setting Up the Meter

Individual Download
To update a particular setup in your meter:
1. Check the On-line button on the PAS toolbar
2. Select a meter site from the list box on the toolbar.

3. Select the desired setup group from the Meter Setup
menu. Click on the setup tab you want to download to
the meter. As the setup dialog box opens, PAS retrieves
and displays the present meter setup data.

4. If you wish to download a setup saved in the site
database, click Open, and then click OK, or fill in the
boxes with the desired configuration data for your
device.

5. Click Send.
Batch Download
To download all setups to your device at once:
1. Check the On-line button on the toolbar
2. Select the device site from the list box on the toolbar.
3. Select Download Setups from the Meter Setup menu.
NOTE

The passwords setup is not downloaded via the Batch
Download. You can only download it individually via the
Administration Setup/Passwords dialog (see Configuring Meter
Passwords in Chapter 5).

Uploading Setups from the Meter
Individual Upload

To get a particular setup from your device;
1. Check the On-line button on the PAS toolbar.

2. Select a meter site from the list box on the toolbar, and
then select the desired setup group from the Meter
Setup menu.

3. Click on the tab of the setup you want to read from the
meter. As the dialog box opens, PAS retrieves and
displays the present setup data from the meter. Click
Receive if you wish to retrieve the meter setup once
again.

4. To store the setup to the meter site database, click Save
As, and then click OK.

Batch Upload

To upload all setups from the device to the site database at
once:

1. Check the On-line button on the toolbar.
2. Select the device site from the list box on the toolbar.

3. Select Upload Setups from the Meter Setup menu.
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NOTE

The passwords setup is never uploaded via the Batch Upload
and may not be read from the meter. When you open the
Passwords setup dialog, all passwords are zeroed.

Authorization and Security

Every time you try to send the setup data to the meter, you
are prompted for the password.

Authorization Required x|
Password: I Akt
(0] 4 I Zancel |

Enter the password and click OK. If your authorization was
successful, you are not prompted for the password again until
you close the dialog window.

See Meter Security in Chapter 2 for more information on the
meter password security.
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Configuring Communications

Chapter 5 Configuring the EM720

This chapter describes how to configure the EM720 for your
particular environment and application from the front display
and via PAS. To access your meter configuration options via
PAS, you should create a site database for your device as
shown in Chapter 4.

Configuring Communications

Setting Up Serial Communication Ports

CarM1

Frotocoll
IEC &2856-21

EMT20 - Communication Setup x|

Metwork, Setupl Dial-lUp Netwnlkingl ExpertPower Client Setup  Serial Ports Setup

Port [[EATKEMMINN - |
Protacol Modbuz RTU A
Irterface RS-232 ﬂ
Device Address 1
Baud Rate 18200 ﬂ
Diata Format = A
CTS i,
RTS i,
Rezponze Delay, ms B
Character Timeout, ms 4

Open Save as... | Drefault | Print | Send | Receive |

Using the Front Display

Select COM1 through COM3 from the main menu. See Viewing
and Changing Setup Options in Chapter 3 for information on
navigating in menus.

See the table below for available communication options.
Using PAS

Select Communications Setup from the Meter Setup menu, and
then click on the Serial Ports Setup tab. In the Port box, select
the desired device port.

ak. I Cancel | Spply | Help |

To change the port settings in your device, select desired port
parameters, and then click Send.

The following table lists available port options.
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Display Parameter Options Default Description
Label
Protocol Communication | Modbus RTU, IEC 62056-21 The communications
protocol Modbus ASCII, (CoOM1) protocol for the port
DNP3, Modbus RTU
IEC 62056-21 (COM 3)
Interface Port interface RS232, RS485, IR (COM1) Not changeable;
IR, GPRS GPRS (COM2) automatically detected by
RS485 (COM3) |the meter
Address Device address |Modbus: 1-247 1 Device network address
DNP3: 0-65532
IEC 62056-21:
0-65532
Baud Rate Baud rate COM1: 300- 19.2 kbps The port baud rate
19200 kbps,
COM2-3: 300-
115.2 kbps
Data/Parity Data format 7E, 8N, 8E 8N 7E data format should not
and parity be used with the Modbus
RTU and DNP3 protocols
Send Delay Response delay |0-1000 ms 5 ms The minimum time after the
last request character is
received to start the
transmission.
Chr.Timeout |Character 0-1000 ms 4 ms The maximum time the line
timeout is allowed to idle before

closing a connection in the
Modbus RTU and DNP3
protocols

The meter automatically detects replaceable communication
modules and does not allow you to change the baud rate and
data format for the Dial-up GSM/GPRS modem.
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Setting Up the Ethernet
Using the Front Display

Select Net from the main menu. See Viewing and Changing

Met. [LF Hold 2S5

192,165,808, 283

Setup Options in Chapter 3 for information on navigating in
menus.

See the table below for available network options.
Using PAS

Select Communications Setup from the Meter Setup menu, and
then click on the Network Setup tab.

EM7Z20 - Communication Setup il
DiakUp Metworking | SNTP Client Setup | TCP Matification Client Setup |
Metwork Setup ExpertPower Client Setup I Serial Ports Setup
Current Hetwork Settings
Ethernet IP Address 192 1658 . 0 . 203
Ethernet Subnet Mask s S = = = I
Ethernet Default Gateweay 192 . 168 . 0 . 1
MAC Address Qo0sFO001 E45
Hetwork Setup
Device [P Address 192,168 . 0 . 203
Metwwork Subnet Mask 255 . 255 .255 . O
Metwark Default Gateway 192 168 . 0 . 1
Us=e DHCP i
TCP Service Paort -
Pritnary DMS IP Address 0 o .o, 0
Secondary DNS P Address 0 o .0 .0
Open Save as... Drefault | Print Receive |
(] | Cancel | Aol Help |
The following table lists available network options.
Display Label Parameter Default
IP Address Device IP Address 192.168.0.203

Subnet Mask

Network Subnet Mask

255.255.255.0

Def. Gateway

Network Default Gateway

192.168.0.1

NOTE

When you change the device network settings through the
Ethernet port, the device port restarts so communication will
be temporarily lost. You may need to wait some additional time
until PAS restores a connection with your device.
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Setting-Up Dial-Up GPRS Network

Select Communications Setup from the Meter Setup menu, and
then click on the Dial-Up Networking Setup tab.

EMT20 - Communication Setup x|
MHetwork Setup | EwpertPower Client Setup I Senial Portz Setup
Dial-Up Metworking | SHNTP Client Setup I TCF Motification Client Setup

Current Hetwork Settings
ModemiGPRS P Address o .0 . o0 , 0

Connection Options

IP &ddress 192 . 168 10 203
Metwork Subnet bask 285 8% .0 .0
Metwark Default Gateway 192 . 168 . 10 . 204
Redial Attempt=s (0 - farever) ]
Connection Timeout, = 120
Time Between Redial Attermpts, = 30
ldle Time Before Hanging Up, = 0
Rings Before Answer 0
tadem Initislization ATEFEDT &C1
Phone Mumkber *go#
Login Name
Login Passwaord
GPRS Access Point Mame [APM) internet
Open Save as.. | Diefault | Frrint | Send | Beceive |

ak. I Cancel | Aoply | Help |

The following table lists available connection options.

Parameter | Options | Default I Description
Connection Options
IP Address 192.168.10.203 |The IP address on the dial-in

modem PPP network. Not used in
a GPRS network.

Network Subnet 255.255.0.0 The PPP/GPRS network subnet
Mask mask
Network Default 192.168.10.204 |The PPP network default gateway.
Gateway Not used in a GPRS network.
Redial Attempts 0-1000, 0 The number of dial attempts to

0 = forever connect to a remote modem if a

connection was unsuccessful.

Connection Timeout |[0-9999 sec |120 The modem cancels a call if not

connected within the connection
timeout time.

Time Between Redial | 0-9999 sec |60 A time delay between redials.
Attempts
Idle Time Before 0-9999 sec |0 The modem disconnects a call if
Hanging Up 0 = never idle for more than the specified
idle time.
Rings before Answer |0-99 0 The number of rings before the
0 = never modem answers an incoming call

from a remote modem. Not used
in a GPRS network.

Modem Initialization ATRFAD1&C1 Default modem initialisation
string. Do not change.
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Parameter | Options Default | Description
ISP Account

Phone Number *99# The telephone number of the ISP
provider. The default number
provides a connection to the GPRS
network for your EM720
GSM/GPRS modem.

Login Name Login name for logging onto the
Internet (if required).

Login Password Login password for logging onto
the Internet (if required).

GPRS Access Point internet The mobile network APN name

Name (APN) (consult with your network
operator)

NOTE

Do not change the default modem connection options. Consult
with your GPRS network operator if the network subnet mask

needs to be extended.

Setting-Up SNTP Client

Select Communication Setup from the Meter Setup menu, and
then click on the SNTP Client Setup tab.

The SNTP client can provide periodic synchronization of the
meter clock with a publicly available SNTP server or with your
local server if it supports this service.

To allow clock synchronization via SNTP, select SNTP as a clock
synchronization source in Local Settings.

EM7Z20 - Communication Setup il
MHetwiark Setup I EspertPower Clignt Setup I Serial Ports Setup
Dial-Up Netwarking SNTP Client Setup TCP Motifization Client Setup
SHTP Client Enabled YES =~
Palling interval, = &00
Primary SNTP Server [P Address 192 . 36 . 143 . 151
Secondary SMTP Server P Address 130, 149, 17 . 21
Open Save as... | Drefault | Print | Send | Receive |
QK I Cancel | Aol | Help |
The following table lists available options
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Parameter Options Default Description
SNTP Client Enabled NO, YES NO Enables operations of the SNTP
client
Polling interval, s 60-86400 s [600 s The time remaining requesting

time from the SNTP server

Primary SNTP Server IP

192.36.143.151

The IP address of the primary

Address SNTP server
Secondary SNTP Server 130.149.17.21 The IP address of a secondary
IP Address SNTP server in the event of

temporary unavailability of the
primary server

The default SNTP server IP addresses belong to Stockholm and
Berlin university servers.

Setting-Up eXpertPower Client

Select Communication Setup from the Meter Setup menu, and
then click on the ExpertPower Client Setup tab.

The EM720 has an embedded eXpertPower™ client that
provides communications with the eXpertPower™ server - the
SATEC proprietary Internet services. Connections to the
eXpertPower™ server are handled on a periodic basis.

x|

EMT20 - Communication Setup

SHNTP Client Setup
EwpertPower Client Setup

TCF Motification Client Setup
Senial Portz Setup

Dial-Up Metworking
MHetwork Setup

ExpertPower Client Setup

KR Server IP Address 207,232 . 60 . 18
KPR Server Port 5001
KPW Client Enabled el ﬂ
Time to Mext Session, min 1
Connection vis MNetwork Etherret ﬂ
Open Save as... Print | Send | Receive |
QK | Cancel | Aol | Help |

The following table lists available options. Refer to your
eXpertPower service provider for the correct eXpertPower

settings.
Parameter Options Default Description
XPW Server IP Address 207.232.60.18 |The IP address of the
eXpertPower server
XPW Server Port 0-65535 5001 The TCP service port of the
eXpertPower server
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Parameter Options Default Description

XPW Client Enabled NO, YES NO Enables operations of the
eXpertPower client

Time to Next Session, 1-99999 The time remaining to the

min next connection session

Connection via Network |Ethernet, Ethernet Selects the network for

GPRS/Modem connecting to the

eXpertPower server

NOTES

1. Do not enable the eXpertPower client in your meter if
you do not use the eXpertPower™ service.

2. Do not change the connection period setting. The
eXpertPower server updates it automatically.

Setting-Up TCP Notification Client

Select Communication Setup from the Meter Setup menu, and
then click on the TCP Notification Client Setup tab.

The TCP notification client can establish connections with a
remote Modbus/TCP server and send notification messages
either on events, or periodically on a time basis. See the
EM720 Modbus Reference Guide for more information on the
client operation and the notification message layout.

EMT20 - Communication Setup

E spertPower Clignt Setup | Serial Ports Setup |
SMTP Client Setup TCP Motification Clisnt Setup

MHetwiark Setup I
Dial-Up Netwaorking I

e} hd
192 . 168 . 0 . 3
502
1000
Ethernet

Cliert Enabled
Server IP Address

Server Part

Message Exchange Address

Connection vis Metwork

Open Diefault | Frrint | Send | Beceive |

o ]

The server’s IP address, port number and starting Modbus
register address are programmable in the meter.

Save as.. |

Cancel | Apply | Help |

The following table lists available options.
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Parameter Options Default Description

Client Enabled NO, YES NO Enables operations of the
notification client

Server IP Address 192.168.0.3 The IP address of the
notification server

Server Port 0-65535 502 The TCP service port of the
notification server

Message Exchange 0-65535 1000

Address

Connection via Network |Ethernet, Selects the network for

GPRS/Modem connecting to the

notification server

Client connections are triggered via programmable setpoints.
To send event notifications to a server, configure a setpoint to
respond to desired triggers or to periodic time events and add
the "Send notification" action to the end of the setpoint actions
list (see Using Control Setpoints).

Setpoint operation events triggered by regular analog and
digital triggers are reported twice - when the event starts and
when it ends, except of the pulsed events and time triggers
that will be reported once.

In case of triggering notifications with events generated by the
PQ and Fault recorders, like the PQ EVENT, FAULT EVENT,
EXTERNAL TRIGGER or FAULT DETECTED triggers, the
recorded power quality or/and corresponding fault events are
reported instead of setpoint-triggered notifications. If regular
triggers are added to the setpoint triggers list, then the
setpoint operation events will also be reported.
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General Meter Setup

Basic Meter Setup

The Basic Setup provides the meter with basic information
about your electrical network.

Using the Front Display

Select Basic from the main menu. See Viewing and Changing

Basic Mir1mg Setup Options in Chapter 3 for information on navigating in
4L M3 menus.
See the table below for available options.
Using Pas
Select General Setup from the Meter Setup menu.
EM720 - General Setup : x|
Control/alarm Setpaints I Perindic Timers I PulzesEvent Counters I Digital [nputs I Relay Dutputs I Local Seftings
Basic Setup | Device Options I Tranzfarmer Correction I Tranzformer Line Loss Compensation I Dizplay Setup
Wiring Mode 4LN3 ﬂ
PT Ratia 1000
PT Secondary (L-L), ¥ 115
CT Prifmary Current, & 1200
14 CT Primary Current, & 1200
Momiral Fregquency, HZ a0 ﬂ
emeasewy
Powver Block Demand Period, min 1 ﬂ
Mumber of Blocks in Sliding Demand 1 ﬂ
Poweer Demand Sync Source Meter Clock ﬂ
“olt Demand Period, s Q00
Amp. Demand Period, s Q00
Harm. Demand Period, = 00
msew
| Mz, Load Current, & CT
14 Max, Load Current, A CT
Open Save az.. Diefault Frint | Send | Beceive |
ak. I Cancel | Aoply | Help |
The following table lists available meter configuration options.
Display Label Parameter | Options | Default I Description
Basic Configuration
Wiring Wiring Mode See Table 4LN3 The wiring connection of the
below device
PT Ratio PT Ratio ! 1.0-6500.0 1.0 The phase potential
transformer’s primary to
secondary ratio
Nom. Voltage PT Secondary (L-L) 50-480 V 400 V The nominal secondary line-to-
Voltage line voltage. Used as a
reference voltage for the
EN50160 evaluation.
CT Primary CT Primary Current ! | 1-20,000 A 5A The primary rating of the phase
current transformer
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Display Label Parameter Options Default Description
CT4 Primary 14 CT Primary 1-20,000 A 5A The primary rating of the 14
Current current transformer
Nom. Freq. Nominal Frequency 50, 60 Hz 50 Hz The nominal line frequency
Demand Setup
P.Dmd.Period Power block demand |1, 2, 3, 5, 10, 15 min The length of the demand
period 15, 20, 30, 60 period for power demand
min calculations.
Num. Periods Number of Blocks in |1-15 1 The number of blocks to be
Sliding Demand averaged for sliding window
demands
Dmd.Sync.Src | Power Demand Sync | Meter clock, Meter The source input for
Source DI1-DI8 clock synchronization of the demand
intervals. If a digital input is
specified as the source, a pulse
front denotes the start of the
demand interval
Volt.Dmd.Per. Volt Demand Period |0-9000 sec 900 sec The length of the demand
period for volt demand
calculations
Amp.Dmd.Per. |Ampere Demand 0-9000 sec 900 sec The length of the demand
Period period for ampere demand
calculations
Hrm.Dmd.Per. |THD Demand Period |[0-9000 sec 900 sec The length of the demand
period for THD demand
calculations
TDD Setup
Max.Dmd.Load |I Max. Load Current [0 - 20,000 A 0 The maximum demand load
0 = CT primary current for phase current inputs
I4 M.Dmd.Load |I4 Max. Load Current |0 - 20,000 A 0 The maximum demand load
0 = CT primary current for I4 current input

1 The maximum value for the product of the CT primary current
and PT ratio is 57,500,000. If the product is greater, power
readings are zeroed.

Available wiring modes are listed in the following table.

Wiring Mode Description
30P2 3-wire Open Delta using 2 CTs (2 element)
4LN3 4-wire Wye using 3 PTs (3 element), line-to-neutral voltage readings
3DIR2 3-wire Direct Connection using 2 CTs (2 element)
4LL3 4-wire Wye using 3 PTs (3 element), line-to-line voltage readings
30P3 3-wire Open Delta using 3 CTs (22 element)
3LN3 4-wire Wye using 2 PTs (2%2 element), line-to-neutral voltage readings
3LL3 4-wire Wye using 2 PTs (2%2 element), line-to-line voltage readings

NOTE

In 4LN3 and 3LN3 wiring modes, the voltage readings for volt
demands represent line-to-neutral voltages; otherwise, they
will be line-to-line voltages. The voltage waveforms and
harmonics in 4LN3 and 3LN3 wiring modes represent line-to-
neutral voltages; otherwise, they will be line-to-line voltages.

Device Options and Mode Control
Using the Front Display

To enter the common options setup menu, select Options from
the main menu.
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Options

Feactive

Tecst

OFF

EM720 - General Setup x|

Cantral/Alarm Setpoints | Periodic Timers I Pulze/Event Counters I Digital [nputs

Bazic Setup

Device Options

To enter the TEST mode options setup, select Test from the
main menu. You can also use an extended press on the
SCROLL + SELECT/ENTER buttons from the clock display as a
shortcut for immediate entering the TEST mode setup.

See Viewing and Changing Setup Options in Chapter 3 for
information on navigating in menus.

See the table below for available options.
Using PAS

Select General Setup from the Meter Setup menu, and then
click on the Device Options tab.

Relay Dutputs I Local Settings
| Tranzformer Correction I Tranzformer/Line Logz Compenzation I Dizplay Setup

Power Calculation Made S=1P& -

1000000000 ﬂ
End of Billing Period Avta (manthly) ﬂ
Tariff Control Calendar ﬂ

Mumber of Tariffs 1

Test Mode

Energy LED Pulse Rate, Whiimpulze 010

Energy LED Test Disabled |
[ DataScales

Yolts Scale, v 144

Amps Scale, A 100

Energy Roll Yalue

Save az... Default | Frint | Send | Beceive |

Cancel | Apply | Help |

NOTE

Test Mode options and other device options have different
security levels. You may not be allowed to change the device
options if the user password you provided does not have
required permissions.

The following table lists available device options.

Display
Label

Parameter

Default Description

Options

Power/Energy Options

Power Mode

Power

Mode

Calculation

The method used for calculating
reactive and apparent powers (see
“Power Calculation Modes” below)

S=f(P, Q) (reactive |S=f(P, Q)
power mode),
Q=f(S, P) (non-
active power
mode)
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Display Parameter Options Default Description
Label
Energy Roll Energy Roll 1000.0 100000000.0 |The value at which energy
Value, kWh 10000.0 counters roll over to zero
100000.0
1000000.0
10000000.0
100000000.0
End of Bill End of Billing |Auto (monthly) Auto Triggering an end of billing period:
Period Auto/COM (monthly) Auto - monthly self-reading
Auto/COM/Manual COM - remote via communications
COM Manual - from the front display
Manual
Trf Control Tariff Control |Calendar 1 Defines the tariff switching method
Communication (see “Tariff Control” below).
Tariff inputs
D1..D8
Num Tariffs Number of 1-8 1 Defines the number of season tariff
tariffs rates when no TOU calendar
schedule is available
Trans. Corr. OFF (disabled) OFF Enables instrument transformer
ON (enabled) correction - only via the front
display
Loss Comp. OFF (disabled) OFF Enables transformer/line loss
ON (enabled) compensation - only via the front
display
Test Mode
Test Mode Energy LED OFF (disabled) Disabled Setting this option puts the meter
Test ON (enabled) into TEST mode
Pulse Const Energy LED 0.01-0.25 Wh/imp |0.10 Wh/imp |Test LED pulse constant - the
pulse rate, (100,000 - 4,000 |(10,000 amount of accumulated energy (in
Wh/impulse imp/kWh) imp/kWh) secondary units) giving one pulse
via "“kWh" and “kvarh” LEDs.
Data Scales
N/A Volts Scale, V |60-600 V 144 Vv The maximum voltage scale
allowed, in secondary volts. See
Data Scales in Appendix F
N/A Amps Scale, A|1.0 - 50.0 2A/10 A The maximum current scale
allowed, in secondary amps. See
Data Scales in Appendix F

Power Calculation Modes

The power calculation mode option allows you to change the
method for calculating reactive and apparent powers in
presence of high harmonics. The options work as follows:

1. When the reactive power calculation mode is selected,
active and reactive powers are directly measured and
apparent power is calculated as:

S=yP?+Q?

2. This mode is recommended for electrical networks with
low harmonic distortion, commonly with THD < 5% for
volts, and THD < 10% for currents. In networks with
high harmonics, the following method is preferable.

3. When the non-active power calculation mode is
selected, active power is measured directly, apparent
power is taken as product S = V x I, where V and I are
the RMS volts and amps, and reactive power (called
non-active power) is calculated as:
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N =S% - P?
Tariff Control
The EM720 provides three options for switching tariff rates:

e automatic via a programmable TOU calendar schedule
(see Configuring the Daily Tariff Schedule for
information on configuring tariff change points)

e external via communications by writing a tariff number
to the meter tariff register (see the EM720 Modbus
Reference Guide for information on the active tariff
register location)

e external via digital inputs by providing a tariff code on
the meter tariff inputs

If a digital input option is selected, you can use 1 to 3
consequent digital inputs as tariff inputs. The following table
shows the number of inputs required depending on the
maximum number of used tariff rates.

Number of tariffs Number of tariff inputs
2 1
3 2
4 2
5 3
6 3
7 3
8 3

The following table shows code combinations that should be
provided on the tariff inputs to indicate an active tariff rate.

Tariff rate Tariff code

number Tariff Tariff Tariff
input 1 input 2 input 3

1 Open Open Open

2 Closed Open Open

3 Open Closed Open

4 Closed Closed Open

5 Open Open Closed

6 Closed Open Closed

7 Open Closed Closed

8 Closed Closed Closed
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Instrument Transformer Correction Setup

Transformer correction allows you to compensate ratio and
phase angle inaccuracies of the voltage and current instrument
transformers.

Select General Setup from the Meter Setup menu, and then
click on the Transformer Correction tab.

EM720 - General Setup x|
Cantral/Alarm Setpoints I Periodic Timers | Pulze/Event Counters I Digital [nputs I Relay Dutputs I Local Settings
Easic Setup I Device Options Tranztarmer Correction Transformer/Line Loss Compenzation I Display Setup

Instrument Transformer Correction !

Ma. Channel Test Paoint, Ratio Caorrection Phase Angle Errar,
% Factor [+ minutes

1 WM ﬂ an 1.005 -3
2 w1 = 100 1.003 -15
3 w1 = 120 1.008 -30
4 W2 ﬂ an 1.005 -3
5 w2 = 100 1.003 -15
B vz = 120 1.008 -30
7 W3 ﬂ an 1.004 -3
8 v = 100 1.002 -15
N EE = 120 1.008 -30
1m  |H ﬂ B 0835 aa
11 |1 = 20 0.993 45
12 |M ﬂ 100 0.835 30
13 |M ﬂ 120 0835 25
14 |12 = 5 0.985 a0

15 |12 = 20 0.993 45 |+ |

¥ Camection Enabled
Save az... | Default | Frint | Send | Beceive |
0k | Cancel | Apply | Help |

The available options are listed in the following table.

Parameter Options Description
Channel None, V1-V3, I1-14 |Voltage/current channel
Test Point, % 5-200% Percent of the nominal (rated) voltage/current at

which the ratio correction factor and phase angle
error are specified

Ratio Correction Factor |0.900-1.100 The ratio of the true transformer ratio to the
marked ratio
Phase Angle Error +/-600 minutes The phase displacement, in minutes, between

the primary and secondary values. The phase
angle of a transformer is positive when the
secondary value leads the primary value.

You can define a total of 56 correction points for ratio and
phase correction data - up to 8 test points per voltage and
current channel, based on the transformer’s accuracy
characteristics. If more than one test point is given for a
channel, the meter dynamically interpolates to the actual
operating point depending on the measured voltage or current.
When a single test point is defined, it is applied over the full
operating range of the transformer.
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The order in which you define the test points does not matter.
The meter will automatically arrange all data in a correct order.

Check the Correction Enabled box to activate transformer
correction in the meter. You can also enable and disable
transformer correction from the front display (see Device
Options and Mode Control).

Transformer/Line Loss Compensation Setup

Loss compensation corrects the power and energy readings of
the meter when the metering point and point of billing are
physically separated by a power transformer or a power line.

Select General Setup from the Meter Setup menu, and then
click on the Transformer/Line Loss Compensation tab.

EMT20 - General Setup

x|

Tranzformer Line Loss Compensation Display Setup

Cantral/Alarm Setpoints I Periodic Timers I Pulze/Event Counters | Digital [nputs | Relay Dulputs; Local Settings I

Bazic Setup I Device Options I Tranzformer Cormrection

Metering and Location Supphy-=side Power Line Data

Compensation Enabiled Enabled ﬂ Length, miles 127 .000
Metering Point Locstion Load side, tranz. end ﬂ Resistance, Ohmimile 0.020
Billing Point Locatian Supply side, far end ﬂ Reactance, Ohmimile 0.400

Mumber of Metering Elements | 3 QWYE)

Power Transformer Data Length, miles 0.000

115000

ﬂ Load-side Power Line Data

Primary Rated Votage, Resistance, Chmimile 0.000
Secondary Rated Woltage, % | 2520 Reactance, Ohmimile 0.o00
Mao-load Iron Watts Loss 28680 Iron Wistt Losses, %LWFe 01656
Full-load Copper Wiatts Loss | S6027 Copper Yialt Lozses %UWou | 04343
Percent Excitation Current 1.020 Iron ¥ AR Loszes, %LYFe 0.5651

Percent Impedance 5100 Copper WAR Losses, %LVCU | 68525
Calculate %Logs Constants |
Save az.. Default | Frint | Send | Beceive |
0k, | Cancel | Aol | Help |

The available options are described in the following table.

Parameter

Options

I Description

Metering and Location

Loss Compensation Enabled

Disabled, Enabled

Enables/disables loss compensation

Metering Point Location

Supply side, far end,
Supply side,
transformer end,
Load side,
transformer end,
Load side, far end

Defines the location of the meter:
far end - near the supply source or near the load,
transformer end - near the power transformer.

Billing Point Location

Supply side, far end,
Supply side,
transformer end,
Load side,
transformer end,
Load side, far end

Defines the location of the billing point:
far end - near the supply source or near the load,
transformer end - near the power transformer.
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Parameter Options Description
Number of Metering Elements |2 (Open Delta) Defines the humber of metering elements in the
3 (WYE) meter depending on the wiring mode. Select 2 for

30P2/30P2, and 3 for 4LN3/4LL3 wiring modes.

Power Transformer Data

Primary Rated Voltage, V
Secondary Rated Voltage, V
Rated Power, kVA

No-load Iron Watt Loss
Full-load Copper Watt Loss
Percent Excitation Current
Percent Impedance

Primary rated voltage of the power transformer
Secondary rated voltage of the power transformer
Rated transformer power

Watt losses at rated voltage due to iron

Watt losses at rated voltage due to copper
Transformer percent exciting current

Transformer percent impedance

Supply-side Power Line Data

Length, miles
Resistance, Ohm/mile
Reactance, Ohm/mile

Power line length, in miles or km
Power line resistance, in Ohm/mile or Ohm/km
Power line inductance, in Ohm/mile or Ohm/km

Load-side Power Line Data

Length, miles
Resistance, Ohm/mile
Reactance, Ohm/mile

Power line length, in miles or km
Power line resistance, in Ohm/mile or Ohm/km
Power line inductance, in Ohm/mile or Ohm/km

%Loss Constants

Iron Watt Losses, %LWFe
Copper Watt Losses, %LWCu
Iron VAR Losses, %LVFe
Copper VAR Losses, %LVCu

Percent watt losses due to iron
Percent watt losses due to copper
Percent var losses due to iron
Percent var losses due to copper

Supply line

The EM720 uses pre-calculated loss constants for correcting
meter readings. All calculations are performed by Pas using
transformer and power line data, and then the resulting loss
constants are downloaded to the meter. If power line losses
are included in compensation, they are added to the loss
constants.

For more information on the loss calculation techniques, see
the Handbook for Electricity Metering, 10-th edition, by the
Edison Electric Institute.

To configure loss constants in the meter:

1. Specify the locations of the meter and a point of billing.
The losses will be added to, or subtracted from the
measured power depending on the locations of the
metering and billing points. Use the picture and table
below to check your settings.

Metering point Billing point

Power transformer

Load line

Far end

Transformer end Transformer end Far end
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Billing Point

Metering Point

Supply side,
far end

Supply side,
transformer end

Load side,
transformer end

Load side,
far end

Supply side,
far end

Supply side,
transformer end

Load side,
transformer end

Load side,
far end

+Supply line losses

+Supply line losses
+Transformer losses

+Supply line losses
+Transformer losses
+Load line losses

-Supply line losses

+Transformer losses

+Transformer losses
+Load line losses

-Supply line losses
-Transformer losses

-Transformer losses

+Load line losses

-Supply line losses
-Transformer losses
-Load line losses
-Transformer losses
-Load line losses

-Load line losses

Local Settings

Lo T
Default

Lozal

2. Select the number of metering elements depending on
the wiring mode set in the meter. It is not a critical
parameter and the actual losses will not be affected by
this setting.

3. Specify the power transformer data. It is normally taken
from the transformer nameplate and transformer
datasheet. All transformer data is given for a 3-phase
system.

4. 1If the supply-side or/and load-side power line losses are
to be included in compensation, specify the length of
power lines and their resistance and reactance per mile
or km. To change the length units, select Options from
the Tools menu, click on the Preferences tab, and then
check the preferred distance units.

5. After all data is specified, click on the Calculate %Loss
Constants button to update the loss constants.

6. Select Enable in the Loss Compensation Enabled box to
enable loss compensation in the meter.

7. Send your new setup to the meter.
NOTE

You can also enable and disable loss compensation via the
front display (see Device Options and Mode Control).

This setup allows you to specify your local time zone, daylight
saving time options and time synchronization source.

Using the Front Display

Select Local from the main menu. See Viewing and Changing
Setup Options in Chapter 3 for information on navigating in
menus.

See the table below for available options.
Using PAS

Select General Setup from the Meter Setup menu, and then
click on the Local Settings tab.
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EMT20 - General Setup

x|

Diizplay Setup |
Local Settings

Bazic Setup I Device Options I Tranzformer Corection I Tranzformer Line Lozz Compenzation
Contral/Alarm Setpoints I Periodic Timers I Pulse/Event Counters I Digitallnputsl Fielay Dutputs

Time Zone Information

Third, Fourth,
Last

Courtry Defaultt A
Time Zone Cifzet, GMT +/- min 120
Daylight Savings Time (DST) Dizakled ﬂ
DST Start Month tarch ﬂ
DT Start Week of Manth Second ﬂ
DST Start Weekday Sunday ﬂ
ST Start Hour 2 |
DST End Moarith Morvember hd
DT End Wieek of Month First hd
DST End Weekday Sunclay A
DT End Hour 2 ﬂ
Diate Crder DOtk ﬂ
Time Synchronization Input SHTP -
Open | Save az.. | Drefault | FErint | Send | Beceive |
0k, I Cancel | Aol | Help |
The available options are listed in the following table.
Display Label Parameter Options Default Description
Country Country Default, or Default Indicates the location of the meter.
country name The default setting stands for the
U.S.A.
Offset Time zone offset, [-720 to 720 120 Local offset in minutes from UTC
min min (Universal Coordinated or
Greenwich Mean Time). Required if
the GPS IRIG-B or SNTP
synchronization is selected.
Daylight Daylight saving Disabled Disabled Disabled: the RTC operates in
time (DST) Enabled standard time only.
Scheduled Enabled: the time is automatically
updated at the predefined fixed
DST switch dates.
Scheduled: the time is
automatically updated at the
calendar scheduled DST switch
dates.
Start Month DST Start Month |January- March The month when DST begins.
December
Start Week DST Start Week | First, Second, Second The week when DST begins.
Third, Fourth,
Last
Start Day DST Start Day Sunday- Sunday The day when DST begins.
Saturday
Start Hour DST Start Hour 1-6 2 The hour when DST begins.
End Month DST End Month January- November | The month when DST ends.
December
End Week DST End Week First, Second, First The week when DST ends.
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Display Label Parameter Options Default Description
End Day DST End Day Sunday- Sunday The day when DST ends.
Saturday
End Hour DST End Hour 1-6 2 The hour when DST ends.
Date Order Date Order MM/DD/YY DD/MM/YY | The display date order
DD/MM/YY
YY/MM/DD
Clock Sync Time None None The external port receiving the time
synchronization IRIG-B synchronization signal
input SNTP
DI1..DI8 1PPM
DI1..DI4 1PPS

Daylight Saving Time

By default, the daylight saving time option is disabled in the
EM720.

When the DST option is enabled, the meter automatically
adjusts the clock at the predefined start/end time when
daylight savings time begins/ends.

When the DST option is set to Scheduled mode, the only DST
start/end hours are used, while the DST switch dates are taken
from the TOU calendar (see Configuring the Season Tariff and
DST Schedule). If the DST switch dates are not found in the
calendar for the present year, the meter uses the dates you
defined in your Local Settings.

When the daylight savings option is disabled, the device clock
should be manually adjusted for daylight saving time.

Time Synchronization Sources

The EM720 can synchronize its clock with a remote SNTP
server via the Internet, or receive the time synchronization
signal either from a GPS clock with an IRIG-B time-code
output, or from an external device providing second-aligned
(1PPS) or minute-aligned (1PPM) pulses.

Using the IRIG-B

Select the GPS IRIG-B option and connect the GPS master
clock to the meter IRIG-B input. See Meter Clock and Time
Synchronization for the IRIG-B input location.

The EM720 automatically synchronizes its clock with the GPS
time each second, normally with accuracy better than one
millisecond if the time is locked to the GPS satellite time. When
the GPS clock loses the satellite, the clock continues to
generate the IRIG-B time code referenced to the last available
satellite time (called unlocked time), but the time quality may
get worse. Such losses may continue from a few minutes to
hours. The time code generated during outages is typically
accurate to within a few milliseconds over a 24-hour period.

If the signal from the GPS master clock is not detected on the
meter input, the EM720 changes the time synchronization
source to the internal RTC in 10 minutes after signal is lost.
When the signal is restored, the meter automatically acquires
the GPS time.

EM720 Power Quality and Revenue Meter 77




Chapter 5 Configuring the EM720 General Meter Setup

Whenever the IRIG-B signal status or quality changes, the
corresponding event is automatically recorded to the device
Event log.

You can check presence and quality of the IRIG-B signal via
the device diagnostics display (see Device Diagnostics Display
in Chapter 3) or via PAS (see Clearing Device Diagnostics in
Chapter 6).

Using SNTP

Enable SNTP client operation and configure it if required (see
Setting-Up SNTP Client).

When an SNTP server is not available or when a connection
with a server is restored, the corresponding event is
automatically recorded to the device Event log.

Using Time Synchronization Pulses

Select one of the available digital inputs as either 1PPS, or
1PPM synchronization input.

The transition edge of an external pulse (open-to-close or
close-to-open transition depending on the selected pulse
polarity) adjusts the meter clock to the nearest whole second
for a 1PPS source, or to the nearest whole minute for a 1PPM
source. The time accuracy may be affected by the operation
delay of an external relay.
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Display Setup
Using the Front Display

Select Display from the main menu. See Viewing and Changing
Setup Options in Chapter 3 for information on navigating in
menus.

Display [CIEE-EESTT=ROI
3

See the table below for available display options.

Using PAS

Select General Setup from the Meter Setup menu, and then
click on the Display Setup tab.

EM720 - General Setup x|
Cantral/Alarm Setpoints I Periodic Timers I Pulze/Event Counters I Digital Inputz | Relay Outputs | Local Settings |
Bazic Setup I Device Options I Tranzformer Correction I Tranzformer/Line Logz Compenzation Dizplay Setup

Display Options
Auto-Seroll Interval, = 5 R
Auto-Scroll Sequence 1,9 ﬂ
Avuto-Return, min H ﬂ
Defautt Page 112 R
Backlight Time, min 1 R
Diagnostics Meszage Icon Enabled ﬂ
Open Save az... Frint | Send | Beceive |
ak. | Cancel | Aoply | Help |

The available options are listed in the table below.

See Display Operations in Chapter 3 for more information on
display functionality and configuring display options. See Data
Displays for information on display page contents and
enumeration.
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Display Parameter Options Default Description
Label
Auto-Scroll Auto-Scroll Disabled, 5 Defines the display scroll
Interval 2-10, 15, 20, 25, 30 interval or disables auto-
seconds scroll
Scroll Seq. Auto-Scroll 1-2,1-3, 1-4, 1,9 Selects the display
Sequence 1-5,1-6, 1-7, 1-8, 1-9 sequence for auto-scrolling
1, 5-9 from 9 data displays (see
1-2, 5-9 Data Displays for display
1-3, 5-9 enumeration)
1, 6-9
1-2, 6-9
1-3, 6-9
1-4, 6-9
1,7-9
1-2,7-9
1-3,7-9
1-4, 7-9
1, 8-9
1-2,8-9
1-3,8-9
1-4,8-9
1,9
1-2,9
1-3,9
1-4,9
Auto-Return | Auto-Return Disabled, 5 Defines the time delay
1-5, 10, 15, 20, 25, 30 before returning to the
min default page
Def. Page Default Page 1/2 - 1/10 1/2 Specifies the default
2/1 -2/10 ... display/page. If a page is
9/1-9/10 not available in present
mode, the following
available page will be
displayed.
Backlight Backlight Time |Continuous, 1 Defines the time while the
1-10 min backlight is ON
Diag. Icon Diagnostic Disabled Enabled |Disables/Enables the
Message Icon Enabled blinking diagnostic icon in

the data displays
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Configuring Digital Inputs

The EM720 has four embedded digital inputs (DI1 to DI4) and
supports up to two expansion 2DI/2D0O modules with a total of
4 digital inputs (DI5 to DI8). I/O numbers are automatically
assigned to the inputs in the order of connection. If you insert
an I/O module into another slot position and do not change its
order, then all digital inputs on the module retain their I/0
numbers.

To configure the digital inputs in your meter, select General
Setup from the Meter Setup menu, and then click on the Digital
Inputs tab. Digital inputs that are not present in your meter
are not shown.

EM720 - General Setup x|
Bazic Setup I Device Options I Tranzformer Cormrection I Tranzformer/Line Lozs Compenzation I Dizplay Setup
Contral/&larm Setpoints I Periodic Timers I Pulze/Event Counters  Digital Inputs | Fielay Dutputs I Lacal Settings

Ma. Pulze Input Mode Pulze Palarity Debounce Fault

Time, ms Recorder
1 PULSE MODE » | MORMAL (M.O) ﬂ 10 N
2 | PULZE MODE || MORMAL (M.0) ﬂ 10 N
3 |PULSE MoDE x| MNORMAL (.0 ) R 10 [
4 | PULSE MODE ﬂ MORMAL (M0 ﬂ 10 I
PULSE MODE i =
Ky Z MODE INWVERTIMG (M.C.) =
7 =
8 =
3 B
10 [
11 m
12 m
13 [
14 m
15 m
16 [
Open Save az.. Default | Frint | Send | Beceive |
0k, I Cancel | Aol | Help |

The available options are shown in the following table.

Parameter Options Default Description
Pulse input mode | PULSE MODE PULSE Pulse mode: either leading, or trailing
KYZ MODE MODE edge of the input pulse is recognized as
an event.

KYZ mode: both leading and trailing
edges of the input pulse are recognized
as separate events.

Pulse polarity NORMAL (N.O.) NORMAL Normal polarity: the open to closed
INVERTING transition is considered a pulse.
(N.C.) Inverting polarity: the closed to open

transition is considered a pulse. It has no
meaning in KYZ mode where both
transitions are effective.
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Parameter

Options Default Description

Debounce time

1-1000 ms 10 ms The amount of time while the state of the

digital input should not change to be
recognized as a new state. Too low
debounce time could produce multiple
events on the input change.

Fault Recorder

Checked Unchecked When the box is checked, a positive
Unchecked transition on the digital input (open to

closed transition event) triggers the Fault
recorder.

Debounce Time

The debounce time is assigned in groups of 2 adjacent digital
inputs. DI1 and DI2 have the same debounce time, while DI3
and DI4 are allowed to have another setting. If you change the
debounce time for a digital input, the same debounce time is
automatically assigned to the second input in the same group.

Triggering the Fault Recorder through Digital Inputs

Check the Fault recorder boxes for digital inputs you wish to
use as triggers for the Fault recorder.

When an open-to-closed state transition is detected on the
digital input, the global “External Trigger” event is generated
in the meter. If the external triggers are enabled in the Fault
recorder (see Configuring the Fault Recorder), it triggers the
recorder to record waveforms or RMS data profile for the
event.

When a number of digital inputs linked to the Fault recorder
are operated at the same time, only the first triggers the Fault
recorder and logs a fault event into the Fault log file. The next
external fault event is not triggered until all digital inputs linked
to the Fault recorder are released. This does not affect
operations of the internal analog fault triggers that work
independently.

Notice that the “External Trigger” event can also be tested
through the control setpoints from the “Static Events” trigger
group to trigger another action on your selection.
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Configuring Relay Outputs

The EM720 supports up to two expansion 2DI/2DO modules
with a total of 4 relays (RO1 through RO4). I/O numbers are
automatically assighed to outputs in the order of connection.

To configure the relay outputs in your meter, select General
Setup from the Meter Setup menu, and then click on the Relay
Outputs tab. Relays that are not present in your meter are not

shown.

EM720 - General Setup x|
Bazic Setup I Device Options I Tranzformer Cormrection I Tranzformer/Line Lozs Compenzation | Dizplay Setup
Contral/alarm Setpoints I Periodic Timers I Pulze/Event Counters I Digital Inputs ~ Relay Dutputs | Local Settings

Ma. Operation Paolarity Reteritive Pulze Pulze Kb
Ilode ode Width, m= Source Pulze
1 [UNLATCHED [ WORMAL (NO) 2 —
2 |PuLsE | HORMAL (MO = - 100 [kvuh WP PULSE = 10
i UMLATCHED MORRAL (M0 - | MORKE
4 LATCHED INVERTING (R.C.) L\ P PLILSE
EBEP L =E _— e - | Kvh EXP PULSE
—— T kevarh IMP PULSE
R AL R—| == | kvarh EXP PULSE
7| <= | kvarh TOT PULSE
a |- o . | EYA&h TOT PULSE
q |- — -
10 |-
1 |-
12 |-
13 |-
14 |-
15 [
16 |-
Open Save az... Default | Frint | Send | Beceive |
0k I Cancel | Apply | Help |
The available relay options are described in the table below.
Parameter Options Default Description
Operation UNLATHCED UNLATCHED | Unlatched mode: the relay goes to its active
mode LATCHED state when the control setpoint is in active
PULSE (operated) state, and returns to its non-active
KYZ state when the setpoint is released.

Latched mode: the relay goes to its active state
when the control setpoint goes to active state
and remains in the active state until it is
returned to its non-active state by a local or
remote command.

Pulse mode (normal pulses): the relay goes to
its active state for the specified time, goes to
non-active state for the specified time and
remains in the non-active state.

KYZ mode (transition pulses): the relay output
state is changed upon each command and
remains in this state until the next command.
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Parameter Options Default Description

Polarity NORMAL (N.O.) NORMAL Normal polarity: the relay is normally de-

INVERTING (N.C.) energized in its non-active state and is
energized in its active (operated) state.
Inverting polarity: the relay is normally
energized in its non-active state and is de-
energized in its active (operated) state. It is
called failsafe relay operation.

Retentive NO NO Applicable for latched relays only.

mode YES Non-retentive mode: the relay always returns to

its non-active state upon power up.
Retentive mode: the relay status is restored to
what it was prior to loss of power.

Pulse width 20-1000 ms 100 ms The actual pulse width is a multiple of the 1/2-

cycle time rounded to the nearest bigger value.
The pause time between pulses is equal to the
pulse width.

Pulse source |NONE NONE Links a pulse relay to the internal energy pulse
kWh IMP source. The relay must be set into either pulse,
kWh EXP or KYZ mode.
kvarh IMP
kvarh EXP
kvarh TOT
kVAh

Pulse rate, 0.1-1000.0 1.0 Defines the pulse weight in kWh units per pulse.

kWh/Pulse kWh/Pulse

Output of Energy Pulses through Relay Outputs

To generate energy pulses through a relay output:

1.

Set a relay to either pulse, or KYZ mode, and then select
a polarity (active pulse edge) for energy pulses and a

pulse width.

Select a source accumulator (type of energy) and the
pulse rate for your output.

Send your new setup to the meter.
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Using Counters

The EM720 provides 8 universal nine-digit counters that can
count different events.

Each counter can be independently linked to any digital input
and count input pulses with a programmable scale factor. You
can link a number of digital inputs to the same counter. Each
counter can also be incremented through the Control Setpoints
in response to any internal or external event.

To configure the meter counters, select General Setup from
the Meter Setup menu, and then click on the Pulse/Event
Counters tab.

EM720 - General Setup x|

Bazic Setup I Device Options I Tranzformer Cormrection | Tranzformer/Line Lozs Compenzation I Dizplay Setup
Contral/&larm Setpoints I Periodic Timers ~ Pulse/Event Counters | Digital Inputs I Fielay Dutputs I Lacal Settings

PulzeEvent Counters

Courter Pulse Input uttiplier Counter Yalue
1 DIGITAL INPUT #1 ﬂ 1 i]
2 DIGITAL INPUT #5 ﬂ 10 a
3 = 0
4 ﬂ 1 ]
5 =] 0
5 = 0
7 ﬂ 1 i]
5 =] 0
q -
10 —
11 ——-- ——-- ———-
12 - - —
13 |-
14 |-
15 |-
16 |-
Open Save az.. Clear | Frint | Send | Beceive |

ak. | Cancel | Aoply | Help |

The available options are described in the following table:

Option Range Default Description
Pulse Input None, None Links a digital input to the counter
DI1-DI8
Multiplier 1-9999 1 The value added to the counter when a
pulse is detected on the pulse source
input
Counter Value 0-999999999 Displays the present counter contents
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Using Periodic Timers

The EM720 has 4 programmable interval timers that are
normally used for periodic recording and triggering operations
on a time basis through the Control Setpoints.

Whenever a programmed timer interval is expired, the timer
generates an internal event that can trigger any setpoint (see
Using Control Setpoints). The programmable time interval can
be from 1 cycle and up to 24 hours. Though it is defined in
0.001-second units, the actual value will be rounded in the
meter to a nearest bigger 1/2 cycle multiple.

To configure interval timers, select General Setup from the
Meter Setup menu, and then click on the Periodic Timers tab.

EM720 - General Setup x|
Bazic Setup I Device Options | Tranzformer Corection I Tranzformer Line Lozz Compenzation I Diizplay Setup
Contral/Alarm Setpoints Periodic Timers | Pulse/Event Counters I Digital Inputs | Relay Outputs I Local Settings

Timer Mo, Time period, s
1 10.000
2 0.000
3 0.000
4 0.000
Open Save as... Clear | FErint i Beceive |
0k, | Cancel | Aol | Help |

To run a periodic timer, specify a non-zero time period.

To stop a timer, set the time period to zero.
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Using Control Setpoints

The EM720 has an embedded logical controller that runs
different actions in response to user-defined internal and
external events. Unlike a PLC, the EM720 uses a simplified
programming technique based on setpoints that allows the
user to define a logical expression based on measured analog
and digital values that produces a required action.

The EM720 provides 16 control setpoints with programmable
operate and release delays. Each setpoint evaluates a logical
expression with up to four arguments using OR/AND logic.
Whenever an expression is evaluated as “true”, the setpoint
performs up to four concurrent actions that can send a
command to the output relays, increment or decrement a
counter, or trigger a recorder.

To program the setpoints, select General Setup from the Meter
Setup menu, and then click on the Control/Alarm Setpoints

tab.

EM720 - General Setup x|
Bazic Setup | Device Options I Tranzformer Corection I Tranzformer Line Lozz Compenzation I Diizplay Setup
Control&larm Setpoints | Periodic Timers I Pulze/Event Counters I Digital Inputz | Relap Outputs I Local Settings

Setpoint Na. hd

Setpoint Triggers
ORAND Imputt Groug Trigoer Parameter Relstion Operate limit Relesse limit
orR x| TME x| mruTEmNTERvAL 7] = =[5 =]
R e :
e o :
R3] 5| :
I

Mo. Action Target Parameter Operste delay 0000

1 [DATALOG x| # e Release delay 0.000

2 |pataLos R =]

3 ﬂ e ——-

4 ﬂ - -

Open Save as... Clear | Clear All | Print | Send | Beceive |

ak. I Cancel | Aoply | Help |

The available setpoint options are described in the following

table:
Option | Format/Range | Description
Setpoint Triggers
OR/AND OR, AND The logical operator for the trigger
Input group The trigger parameter group (see Appendix A)
Trigger The trigger parameter that is used as an argument
parameter in the logical expression (see Appendix A)
Relation <=,>=, =, 0N, The relational operator used in the conditional
OFF expression for the trigger
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Option

Format/Range Description

Operate limit

The threshold (in primary units) at which the
conditional expression would be evaluated to true.
Not applicable for digital triggers.

Release limit

The threshold (in primary units) at which the
conditional expression would be evaluated to false.
Defines the hysteresis for analog triggers. Not
applicable for digital triggers.

Setpoint Actions

Action The action performed when the setpoint
expression is evaluated to true (see Appendix B)

Target The optional action target

Parameter The optional action argument (reserved)

Delays

Operate delay

0-10,000.000 s The time delay before operation when the operate
conditions are fulfilled

Release delay

0-10,000.000 s The time delay before release when the release
conditions are fulfilled

The logical controller provides very fast response to events.
The scan time for all setpoints is 1/2 cycle time (8 ms at 60Hz
and 10 ms at 50 Hz).

Factory Preset Setpoints

Setpoint #1 is factory preset to provide standard
instrumentation data trending. It is linked to the meter clock
and triggers Data logs #1 and #2 on a 15-minute time basis.

Setpoint #16 is factory preset to provide energy load profile
recording to Data log #12 at 15-minute intervals. It is
protected from changes except of the time trigger operate limit
that you can set to any value from 1 to 60 minutes on your
selection.

Using Logical Expressions

Logical operators OR/AND are treated in a simplified manner.
They have no specific priority or precedence rules.

Any trigger condition bound to the logical expression by the OR
operator and evaluated as “true” overrides any preceding
condition evaluated as “false”. Similarly, any trigger condition
evaluated as “false” and bound by the AND operator overrides
any condition evaluated before it as “true”.

To avoid confusion, it is recommended not to alternate
different logical operators in one expression. Instead, bring all
conditions that use the same logical operator together at one
side of the expression, and the others - at the opposite side.

To explicitly override all other conditions with the critical
trigger, put it at the end of the expression using the OR
operator if you want the setpoint to be operated anyway when
the trigger condition is asserted, and with the AND operator, if
the setpoint should not be operated while the critical trigger is
not asserted.

Using Numeric Triggers

For numeric (analog) triggers, a setpoint allows you to specify
two thresholds for each trigger to provide hysteresis (dead
band) for setpoint operations. The Operate Limit defines the
operating threshold, and the second Release Limit defines the
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release threshold for the trigger. The trigger thresholds are
always specified in primary units.

If you use relational operators as “<=" (under or equal) or
“>=" (over or equal), always specify a correct Release Limit
for the trigger. If you do not want to use hysteresis, set the
Release Limit to the same as the Operate Limit.

Using Binary Triggers

Binary (digital) triggers, as digital inputs, relays, or internal
static and pulsed events, are tested for ON (closed/set) or OFF
(open/cleared) status.

The binary events are divided into two types: static events and
pulsed events. Static events are level-sensitive events. A static
event is asserted all the time while the corresponding condition
exists. Examples are digital inputs, relays and internal static
events generated by device diagnostics, and by the Power
Quality and Fault recorders.

Pulsed events are edge-sensitive events with auto-reset. A
pulsed event is generated for a trigger only once when a
positive transition edge is detected on the trigger input. The
examples of pulsed events are pulse inputs (transition pulses
on the digital inputs), internal pulsed events (energy pulses
and time interval pulses), and events generated by the interval
timers. The logical controller automatically clears pulsed
events at the end of each scan, so that triggers that used
pulsed events are prevented from being triggered by the same
event once again.

Using Event Flags

The EM720 has 8 common binary flags, called event flags,
which can be individually set, cleared and tested through
setpoints or remotely.

Event flags can be used in different applications, for example,
to transfer events between setpoints in order to expand a
logical expression or a list of actions that have to be done for
a specific event, or to remotely trigger setpoint actions from
the SCADA system or from a PLC. See Device Event Flags on
how to check and change event flags via PAS.

Using Interval Timers

The EM720 has 4 interval timers that are commonly used for
periodic recording of interval data at the time of the fault or in
the presence of other events detected by setpoints. They can
be programmed to generate periodic events at user-defined
intervals (see Using Periodic Timers).

Interval timers are not synchronized with the clock. When you
run a timer, it generates a pulsed timer event that can trigger
a setpoint if you have put the timer into a list of the setpoint
triggers. When the setpoint event is asserted, the timer is
restarted, and then generates the next timer event when the
timer interval expires.

If you wish to record interval data at predefined intervals
without linking to other events, just select a timer as a setpoint
trigger and specify in the setpoint actions list a data log file
you want to use for recording. If you want the periodic data to
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be recorded in presence of a specific event, select triggers that
identify your event, and then add the timer at the end of the
trigger list using the AND operator.

Using Time Triggers

If you want the setpoint actions to be synchronized with the
clock, for example, to provide synchronous recording interval
data each 15 minutes or each hour, or to output time pulses
through relay contacts, use the time triggers that generate
static events synchronized to the device clock.

You can exercise the default setting for Setpoint #1 in your
meter as an example of using time triggers. The setpoint is
pre-programmed for data profiling at 15-minute intervals using
Data logs #1 and #2.

Delaying Setpoint Operations

Two optional delays can be added to each setpoint to extend
monitoring setpoint triggers for a longer time before making a
decision on whether the expected event occurred or not. When
a delay is specified, the logical controller changes the setpoint
status only if all conditions are asserted for a period at least as
long as the delay time.

Although a delay can be specified with a 1-ms resolution, the
actual value is aligned at a lower 1/2-cycle time boundary.

You cannot use delays with pulsed events since they are
cleared immediately and do not longer exist on the next
setpoint scan.

Using Setpoint Events and Actions

When a setpoint status changes, i.e., a setpoint event is either
asserted or de-asserted, the following happens in your device:

The new setpoint status is logged to the setpoint status
register that can be monitored from the SCADA system or from
a programmable controller in order to give an indication on the
expected event.

The operated setpoint status is latched to the setpoint alarm
latch register, which is remotely accessible. The register holds
the last setpoint alarm status until it is explicitly cleared.

Up to four programmable actions can be performed in
sequence on setpoint status transition when a setpoint event
is asserted.

Generally, setpoint actions are performed independently for
each setpoint and can be repeated a number of times for the
same target. The exceptions are relay operations, data logging
and waveform logging that are shared between all setpoints
using an OR scheme for each separate target.

A relay output is operated when one of the setpoints linked to
the relay is activated and stays in the operated state until all
of these setpoints are released (except for latched relays that
require a separate release command to be deactivated).

Data logging and waveform logging directed to the same file
are done once for the first setpoint among those that specify
the same action, guaranteeing that there will not be repeated
records related to the same time.
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Recording Setpoint Events

Time-tagged setpoint events can be recorded to the Event log
if you put the corresponding action to the setpoint action list.

If you select to record setpoint operations into the Event log,
define in the action target box which transition events you
want to be recorded: when the setpoint is operated, when it is
released, or both events. The Event recorder puts into a log
file a separate record for each active trigger caused a setpoint
status transition, and a separate record for each action done
on the setpoint activation (except for logging actions that are
not recorded to the Event log).

If you run a number of recorders from the same setpoint action
list, it is recommended that you put the Event log action before
others in order to allow other recorders to use the event
sequence number given to the event by the Event recorder.
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Configuring Billing/TOU

The EM720 provides 10 universal billing energy registers that
can be linked to any internal energy source or to any external
pulse source that delivers pulses through the device digital
inputs.

Any of energy registers can provide either a single-tariff
energy accumulation or be individually linked to the TOU
system providing both total and multi-tariff energy billing. Any
of energy registers can be individually linked to the maximum
demand and cumulative maximum demand registers providing
the same demand tariff structure as you selected for energy
registers.

The meter tariff structure supports 8 different tariff rates using
an arbitrary tariff schedule. A total of 4 types of days and 4
seasons are supported with up to eight tariff changes per day.

The first four billing registers in your meter are pre-configured
at the factory to store imported and exported kWh and
imported and exported kvarh. You can change the factory
assignments or configure the remaining registers on your
selection.

To configure billing/TOU registers in your meter:

1. Link the billing registers to the respective energy
sources.

2. Configure the register options, like multi-tariff billing,
maximum demand and monthly/daily profiling, for
every register you selected.

3. Configure the daily tariff schedule using the TOU daily
profiles for all types of days and seasons.

4. Configure the season tariff schedule using the TOU
calendar.
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Configuring Billing/Tariff Registers

Select Energy/TOU from the Meter Setup menu.

EM720 - Energy/TOU Setup Xl
Biling/TOU Registers | 70U Daily Frofiles | TOU Calendar |
Reg. | TCOU Use Dl Sum Unit=# Channel Mo, Source futtiplier Target
Profile | Profile | Profile Gadrant Input
1 [v [v [V [v wewe x| - 1 |Keh MPORT - 0100 | Reg #1
2 v [ v v [ |- 7] 2 |MVREXPORT = 0100 | Reg #2
3 [w [w [v [w kvarh+ =] =] 3 |kvarh IMPORT hd 0100 |Reg #3
4 [w [w [w [w kvarh- =] =] 4 |kvarhEXPORT = 0100 | Reg #4
5 [ [ [] [ = = 5 - hd -
B C C C C = = 8 - [ | -
7 C C C C = = 7 - [ | -
8 [l [ [ [l =l [E g - i -
8 [N [N [ [ = = 3 - hd -
0 | [ [N [ [ = = 10 |- hd -
" [ = m [ "o -
12 ] = = = 12 |- -
13 F = = = 13 |- -
4 = = = 14 |- -
18 = = [ 15 |- -
18 | [ = = [ 16 |- -
Open Save as... Drefault | FErint | Send | Beceive |
ok I Cancel | Apply | Help
The available options are shown in the following table:
Parameter | Options | Default | Description
Billing/TOU Registers
TOU Unchecked Unchecked |Links multi-tariff registers to the selected
Checked energy source
Use Profile |Unchecked Checked Enables recording energy registers in
Checked monthly/daily billing profile files (both total
and tariff registers if TOU is enabled).
Always enabled for all configured billing
registers.
Dmd Profile | Unchecked Unchecked |Enables recording maximum demand
Checked registers in monthly/daily billing profile files
(both total and tariff registers if TOU is
enabled)
Sum Profile |Unchecked Checked Enables recording total (summary) registers
Checked in monthly/daily billing profile files. Always
enabled for all configured billing registers.
Units None None The register measurement unit.

kWh+ (import)
kWh- (export)
kvarh+ (import)
kvarh- (export)
kvarh Q1

kvarh Q2

kvarh Q3

kvarh Q4

kVAh (total)
kVAh+ (import)
kVAh- (export)

Selected automatically for registers linked
to internal energy sources.

Select an appropriate measurement unit for
external pulse sources.
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Parameter Options Default Description
Channel No, Ch1-Ché None Defines a measurement channel for multi-
meter energy metering. Not used for a
single self-metering channel if there are no
external sources. Set to Ch1 for internal
energy sources, and to Ch2 through Ché6 for
external sources in the event of multi-
channel energy metering.
Register Source List
Source None None Links an internal or external energy source
Input kWh IMPORT to the billing register.
KWh EXPORT
kvarh IMPORT
kvarh EXPORT
kvarh Q1
kvarh Q2
kvarh Q3
kvarh Q4
kVAh TOTAL
kVAh IMPORT
kVAh EXPORT
DI1-DI8
Multiplier 0.001 to 100.000 1.000 The multiplication factor for the energy
source. Not effective for internal sources.
Target Reg#1- Reg#10 None Defines the target billing register for the
energy source. It is set automatically.

Configuring the Daily Tariff Schedule

To configure your daily tariff schedule, select Energy/TOU from
the Meter Setup menu, and then click on the TOU Daily Profiles

EMT20 - Energy/TOU Setup

tab.

Biling/T 0L Fegisters  TOU Doaily Profiles | TOU Calendar

Daiby Tariff Profile
Seazon Day Type
# E+ ~|
Mo Tariff Start Time Tariff Ma. Save as.. |
1 |oooo #3 -
J LClear |
2 | 0700 =] #2 =l
3 [11:00 Rkl =] Clear Al
4 [17.00 =2 =] Bk |
5 |zZz:00 x| #3 =]
& |o000 =] # | send |
7 |oooo RalEd = Beceive |
& o000 Rk =]
ok Cancel Apply Help
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Configuring Billing/TOU

The daily profile setup allows you to specify the daily tariff
change points with a 15-minute resolution for 4 seasons using
4 different daily schedules for each season.

To configure your daily profiles:
1. Select the desired season and day type.

2. Select the start time for each tariff change point and the
corresponding active tariff number.

3. Repeat the setup for all active profiles.

The first tariff change point is fixed at 00:00 hours, and the
last tariff change you specified will be in use until 00:00 hours
on the next day.

NOTE

The billing monthly and daily profile files, and your billing data
display are automatically configured for the number of active
tariffs you defined in the meter TOU daily profile.

Configuring the Season Tariff and DST Schedule

The EM720 TOU calendar provides a season tariff schedule and
an option for scheduled daylight savings switch dates.

To configure your season tariff schedule, select Energy/TOU
from the Meter Setup menu, and then click on the TOU
Calendar tab.

EM720 - Energy/TOU Setup x|
Biling/TOL Hegistersl TOU Daily Profiles  TOU Calendar |
TOU Calendar ]
Mo, | Seasond Day WiEek Wisekiday Till Marith Day Till Till Year
Period Type of Morith Wieekday Marith Dy
1w =] =] ] Moy x| Fricay x| - =l =] - = = =
z |# = w2 =] x| saturday x| Sunday =] - =l =] =l =l =
3 |4 x| #2 x| |- =] -- x| January =1 =] - = =] =
4 |# v|[#2 |=| Last || Monday - ---- w || May £ [ | p— P I = | DU =
5 #1 w|#2 v — = — m— [y T = o — =l— =
g6 |# 3 #2 3 First 3 Monclay 3 - 3 September 3 3 3 3 - 3
7 |#1 x| #2 x| Fouth x| Thursday x| - x| Mavember = - x| - = =] =
g |# =|#2 =| - =] =] x| December x| 25 x| - - = =
10 3
11 j ———-
12 e
13 =i
14 =]
15 j ———-
G T e |
Save as... LClear FEtrint | Send | Beceive |
ak. | Cancel | Lpply | Help |

The meter TOU calendar allows you to configure any tariff
schedule based on any possible utility regulation. The calendar
provides 48 entries that allow you to specify profiles for
working days and holidays through all seasons in any order
that is convenient for you, based on simple intuitive rules.
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There are no limitations on how to define your schedule. The
meter is able to automatically recognize your settings and to
select a proper daily tariff schedule for any day within a year.

The above picture gives you an example of a single-season
tariff schedule configured for weekends and the designated
U.S.A. holidays.

To configure your season tariff schedule:

1. In the “Season/Period” box, select the season, and in
the “Day Type” box, select a day type for this calendar
entry.

2. Select the time interval when this daily tariff schedule is
effective, based on the start and the end weekdays and,
for a multi-season schedule, on the start and the end
month for the selected season. It does not matter which
order of weekdays or months you select: the meter
recognizes the correct order.

3. For exception days like designated holidays, select a
specific day either by specifying a day and month, or by
selecting a month, a week and a weekday within the
month.

NOTE

The EM720 TOU calendar provides an embedded schedule of
Hebrew holidays till 2039 for Israeli customers. To enable the
automatic holiday schedule, select Israel in the Country box in
the Local Settings setup (see Local Settings).

To configure your DST schedule:

1. Select DST in the “Season/Period” box.

2. Select the DST start month and day in the "Month” and
“Day” boxes.

3. Select the DST end month and day in the “Till Month”
and “Till Day” boxes.

4. In the “Year” box, select a year for which these dates
will be effective.

5. Repeat steps 2-4 for all years for which you wish to
provide a DST schedule.

To make your DST schedule effective:
1. Go to the Local Settings setup (see Local Settings).

2. Select “Scheduled” in the Daylight Saving Time (DST)
box.

3. Send your new setting to the meter.
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Configuring Recorders

The EM720 is provided with an 8-MByte or 16-MByte flash
memory for data, event and waveform recording.

The meter memory is fully configurable except of the files that
keep monthly and daily billing profiles and energy load profile.
They are pre-configured at the factory and may not be changed
by the user.

Two of the data log files are automatically configured in your
meter for recording EN51060 compliance statistics data and
harmonics survey data. You cannot change the file records
structure, but you can still change the amount of memory
allocated for these files.

The remaining memory can be freely partitioned. If you wish
to change the factory settings, follow the guidelines in the next
section.

Configuring Meter Memory

To view the present memory settings, select Memory/Log from
the Meter Setup menu, and then click on the Log Memory tab.

EM720 - Log Setup x|
LogMemaory | [ ata Recorder | % aveform Recorder I EMS01ED PO Recorder I ENSO1E0 Advanced Setup I ENS01E0 Harmonics Setup I Fault Recorder I
Total memorny: 8372224 bytes Free memon: 1054720 bytes
Log Files
Ma. File Type Size, Sections# e, M= Record Para- Logged
Channels Records Size

U Event Log Yrap-around 21504 1000 1000 77

2 |DataLlog 1 vrap-around 439296 5760 5760 76 16 44

3 |Datalog 2 Yrap-around 439296 57E0 5760 7B 16 49

4 |Datalog 3 Fres

5 |Datalog 4 Free

E |Datalogs Free

7 |Datalog G Free

& |Datalog? Free

9 |Datalog s Free

10 |DataLlog 9 EMS01E0 Compliance Statistics 102400 12 56 =] 1458 34 i}

11 |Data Log 10 ENS0160 Harmonics Survey 382 3 a6 a6 220 52 1]

12 |Data Log 11 Free

13 |Data Log 12 vyrap-around E000G4 14520 11520 52 10 44

14 |Datalog13 yyrap-around 205596 4320 4320 45 9 i} LI

IFI Save az. LClear Erirt Send Beceive | Canfigure File... | Setup Hecarder... |
0k | Cancel | Soply | Help |

The following table describes file options.

Option Range Description
Type Wrap-around |Wrap-around: recording continues over the oldest records.
Non-wrap Non-wrap: recording is stopped until the file is cleared.
Size The memory size allocated to the file. It is set automatically

depending on the size of the records and the number of
records in the file.

Sections/Channels |0-20 The numbers of sections in a multi-section profile data log
file, or the number of recording channels in a waveform log
file
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Option

Range

Description

Num. of Records

0-65535

Allocates the file memory for predefined number of records

Record size

The size of the file record for a single channel or a single
section. It is set automatically depending on the file and on
the number of parameters in the data records

Parameters

0-16

The number of parameters in a single data record

The device memory can be partitioned for a total of 22 log files:

Event log

16 Data logs

3 Waveform logs
EN50160 PQ event log
Fault event log

Memory is allocated for each file statically when you set up
your files and will not change unless you re-organize the files.

To change the file properties or to create a new file:

1.

Configure File Partition x|

File: I Evert Log Record Size: |2U—
Free Memory: | 21056 humber of Records 505
Available:

File Attributes

Double click on
the file you
want to change.

Mumber of Recards: I 1000 3:
Mumber of Sections: I o 3:

Murnber of Parameters: INONE j Ok |
File Twpe: Wi ap-around j

Zancel |

2.
3.

Select desired parameters for your log.
Click OK.

For your reference, the record size and the number of
records available for your file are reported in the dialog box.

To delete an existing file partition:

1.
2.

Click on Delete.
Click OK.

For more information on configuring specific files, see the
following sections in this Chapter.

The following table can help you calculate an estimated file size
for conventional log files when planning your memory
allocation. The actual file size will normally be a bit bigger.

File

Record Size, Bytes File Size, Bytes

Event Log

20

Record size x Number of records

Conventional Data Log

12 +

4 x Number of parameters |Record size x Number of records

Data log #9

EN50160 Compliance Statistics,

148 x 12 channels Record size x Number of records
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File

Record Size, Bytes

File Size, Bytes

EN50160 Harmonics Survey,
Data log #10

22

0 x 3 channels

Record size x Number of records

Waveform Log

10

68 x Number of Channels

Record size x Number of series
(events) x Number of records per
series

EN50160 Power Quality Log 32 Record size x Number of records
Fault Log 40 Record size x Number of records
The meter memory is pre-configured at the factory for
common data trending, billing, power quality and fault
recording applications as shown in the following table.
No. File Size, Channels | Number | Number Factory-set Configuration
Bytes of of Events
Records
1 Event log 21504 1000 1000
Data log #1 439296 5760 5760 Instrumentation 15-min data
trending for 60 days
3 |Datalog #2 439296 5760 5760 Instrumentation 15-min data
trending for 60 days
10 |Data log #9 102400 12 56 56 EN50160 compliance statistics
11 |Datalog #10 38912 3 56 56 EN50160 harmonics survey
13 |Data log #12 600064 11520 11520 15-min energy load profile for
120 days
14 |Data log #13 208896 4320 4320 Fast fault RMS trend
15 |Data log #14 191488 4320 4320 Fast PQ RMS trend
16 |Data log #15 61440 20 24 24 Monthly Billing/TOU profile for
24 months
17 |Data log #16 116736 20 120 120 Daily Billing/TOU profile for 120
days
18 |Waveform log #1 3597312 |7 480 120 PQ and fault waveforms:
32 samples/cycle x 64 cycles
19 |Waveform log #2 |906240 7 120 60 PQ waveforms:
128 samples/cycle x 64 cycles
20 |Waveform log #3 518144 4 120 60 Fast transient waveforms:
1024 samples/cycle x 1 cycle
27 |EN50160 Power 33792 1000 1000
Quality log
28 |Fault log 41984 1000 1000
NOTE

The meter automatically performs de-fragmentation of the
memory each time you re-organize your files. This prevents

possible

leakage of memory caused by fragmentation.

Depending on the data stored in the memory, it may take from
seconds to a couple of minutes.

Configuring the Event Recorder

To configure the Event log file:

1.
mouse button.

Double click on the Event Log file partition with the left

EM720 Power Quality and Revenue Meter
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Configure File Partition x|

File: I Evert Log Record Size: |2U—
Free Memory: | 21056 humber of Records 505
Available:

File Attributes

Mumber of Recards: I 1000 3:

Mumber of Sections: I 0 =
Mumnber of Parameters: INONE vI
File Twpe: W ap-around j cancel |

2. Select a desired file type for your file.

Select the maximum number of records you want to be
recorded in the file.

4. Click OK, then send your new setup to the meter or save
to the device database.

By default, the Event recorder stores all events related to
configuration changes, resets, and device diagnostics. In
addition, it can record events related to setpoint operations.
Each setpoint should be individually enabled for recording to
the Event log.

To log setpoint operations, add the “Event log” action to the
setpoint actions list. When a setpoint event happens, the Event
recorder logs all setpoint conditions that caused the event and
all setpoint actions performed in response to the event.
Logging actions themselves are not recorded to the Event log.

Configuring the Data Recorder

Conventional Data Log Files

The Data recorder is programmable for recording up to 16 data
parameters per record in each of the conventional data log
files. The list of parameters to be recorded to a data log is
configurable individually for each file.

To create a new data log file or re-configure an existing
file:

1. Double click on the file partition with the left mouse
button.

Configure File Partition x|

Files I Data Log 1 Record Size: I}'B—
Free Memory: | 21056 Humber of Recerds 77
Aveailable:

File Attributes

Murnber of Recards: I 1440 3:

Mumnber of Sections: I o ::I
Mumber of Parameters: 16 -
File Type: W ap-around j Cancel |
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2. Select a partition type for your file.

Select the number of parameters you want to be
recorded in the file records.

4. Select the maximum number of records you want to be
recorded in the file.

5. Click OK, and then send your new setup to the meter,
or save to the device database.

To define the contents of the file:

1. Highlight the data log file row with the left mouse
button, and then click on the “Setup Recorder” button,
or click on the "“Data Recorder” tab and select the
corresponding log number.

EM720 - Log Setup x|

Log Memony  Data Recaorder | W aveform Fecorder I EMS01ED PO Recorder I ENSO1E0 Advanced Setup I ENS01E0 Harmonics Setup | Fault Recaorder I

LogMao: Marme:
|1 j |ENGINEEHING TREMOf

Data Log Parameters

Mo Group Parameter Mo Group Parameter

1 [AWRPHASE | v || & |AvRTOTAL | ks |
2 |AWRPHASE =] w2 x| 10 |avRTOTAL =||PF =
3 |AWRPHASE =] w3 || 11 |AVRPHASE =|[v1 THD =
4 | AWR PHASE AL x| 12 |AvRPHASE x|[v2THD i
5 |AWRPHASE x|z || 13 |AvRPHASE x||v3THD |
6 |AWRPHASE == ]| 14 |AvRPHASE =1 THD i
7 |[AWRTOTAL R L ]| 15 |AvRPHASE x][izTHD d
& [AWRTOTAL || tevar || 16 |~vRPHASE =|[13THD hd

Open Save az.. LClear Clear All | Frrint | Send | Beceive |

0k I Cancel | Soply | Help |

2. Configure the list of parameters to be recorded in a log
file. You are not allowed to select more parameters than
you defined when configuring your file. Refer to
Appendix A for a list of available parameters.

3. For your convenience, PAS follows your selection and
helps you configure a series of the neighboring
parameters: when you open the “Group” box for the
next parameter, PAS highlights the same group as in
your previous selection; if you select this group again,
PAS automatically updates the “"Parameter” box with the
following parameter in the group.

4. Add the name for your data log file in the "Name” box.
It will appear in the data log reports.

5. Save your new setup to the device database, and send
it to the meter.
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Factory Preset Data Log Files
Conventional Data Logs

Data log #1 and Data log #2 are factory preset for 15-min
periodic recording of the standard power quantities. You can
freely change the list of recorded parameters and the update
rate for both files.

Periodic recording data to these files is triggered by Setpoint
#1 that is linked to the meter clock. To change the periodic
rate at which data is recorded, change the time interval for the
MINUTE INTERVAL trigger in Setpoint #1 (See Using Control
Setpoints in Chapter 5).

Data Log #1

Data Log #1 is configured for recording 1-second phase
voltages, currents total harmonics, and total powers. The list
of parameters is shown in the following table.

Data Log #1
No. Parameter
1 V1/V12
2 V2/V23
3 V3/V31
4 I1
5 12
6 I3
7 Total kW
8 Total kvar
9 Total kVA
10 Total PF
11 V1/V12 THD
12 V2/V23 THD
13 V3/V31 THD
14 I1 THD
15 12 THD
16 I3 THD
Data Log #2

Data Log #2 is configured for recording present voltage,
current and power demands, engineering (not billing) energy
counters, and 1-second neutral current and line frequency. The
list of parameters is shown in the following table.

Data Log #2

Parameter

2
o

V1/V12 Demand

V2/V23 Demand

V3/V31 Demand

I1 Demand

12 Demand

I3 Demand

kW Import Sliding Demand

kvar Import Sliding Demand

O (N |U|h|W|IN |~

KVA Sliding Demand

-
o

kWh Import
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11 kWh Export

12 kvarh Import

13 kvarh Export

14 kVAh

15 In

16 Frequency

Data Log #13

Data Log #13 is linked to the Fault recorder and is configured
for fast 1/2-cycle RMS profiling of fault events. You can freely
manipulate this file, as you want. See Configuring the Fault
Recorder in Chapter 5 on how to enable or disable RMS
profiling and how to define the maximum duration of the fault
RMS profiles.

The factory pre-configured list of parameters for Data log #13
is shown in the following table.

Data Log #13

2
o

Parameter

1/2-cycle voltage V1/V12

1/2-cycle voltage V2/V23

1/2-cycle voltage V3/V31

1/2-cycle (neutral/zero-sequence) voltage V4

1/2-cycle current I1

1/2-cycle current 12

1/2-cycle current I3

1/2-cycle current 14

O NO|U |~ WIN |~

1/2-cycle zero-sequence voltage

Data Log #14

Data Log #14 is linked to the Power Quality recorder and is
configured for RMS profiling of power quality events. You can
freely manipulate this file. See EN50160 PQ Recorder Setup in
Chapter 5 on how to enable or disable RMS profiling and how
to define the maximum duration and time envelopes for the
PQ RMS profiles.

The factory pre-configured list of parameters for Data log #14
is shown in the following table. The time integration interval
for these parameters is dynamically changed as the event
continues for more time.

Data Log #14
No. Parameter
1 Generic voltage V1/V12
2 Generic voltage V2/V23
3 Generic voltage V3/V31
4 Generic current I1
5 Generic current 12
6 Generic current I3
7 Generic current 14
8 Generic frequency

EM720 Power Quality and Revenue Meter 103




Chapter 5 Configuring the EM720 Configuring Recorders

EN50160 Statistics Data Logs

Data log #9 and Data log #10 are pre-configured for recording
EN50160 compliance statistics and harmonics survey data. See
EN50160 Statistics Log Files in Appendix D for the file layout
and contents.

You cannot remove these files or change a file structure, but
you can still change the file size if you wish to collect the
EN50160 statistics data for more time.

Monthly and Daily Billing Data Logs

Data log #15 is pre-configured for recording billing period
data. It keeps billing energy, maximum demand and
cumulative maximum demand for last 24 billing periods. The
file is updated at an end of billing period, normally once a
month.

Data log #16 is pre-configured for daily billing energy and
maximum demand recording for the last 120 days. It is
automatically updated once a day.

You cannot manipulate these files and may not reset them
unless you have special permissions.

See Billing and Load Profile Log Files in Appendix C for the file
record structure.

Energy Load Profile Data Log

Data log #12 is pre-configured for recording energy load
profile data at 15-minute intervals. The file can keep data for
the last 120 days.

You cannot remove the file or change a file structure, but you
can still reset the file with an administration password.

Periodic recording data to this file is triggered by Setpoint #16
that is linked to the meter clock. To change the periodic rate
at which data is recorded, change the time interval for the
MINUTE INTERVAL trigger in Setpoint #16 (See Using Control
Setpoints in Chapter 5).

See Billing and Load Profile Log Files in Appendix C for the file
record structure.

Configuring the Waveform Recorder

The EM720 can store waveforms in three log files.

Configurable waveform log files #1 and #2 can record
waveforms at four programmable sampling rates: 32, 64, 128
or 256 samples per cycle. A log file can store up to 7 channels
simultaneously (three voltage channels and four current
channels) with a programmable length and up to 20 pre-event
cycles.

Waveform log #3 is pre-configured for fast transient recording.
It is only operational in the EM720T and stores 1-cycle
transient waveforms sampled at a rate of 1024 samples per
cycle. If you have a basic EM720 model, you can remove this
file to free more memory for other files.

The waveform record length depends on a recording option you
can select for each configurable waveform file:
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e Fixed recording time: a triggered waveform is recorded
up to the maximum specified length. Other events that
may be triggered before the recording ends may not be
recorded completely if they extend beyond the
recording time.

e FEvent-controlled recording time: a waveform will extend
for as long as trigger conditions exist plus a user-defined
post-event time of up to 2048 cycles (possibly
extended to complete a file record). The maximum
length for an active trigger is limited to avoid continuous
triggering. The minimum record length can be extended
by post-event time if needed.

NOTE

In event-controlled mode, waveform triggering on end of a
PQ or fault event, or by a pulsed event (like a voltage
transient or timer-triggered events), which have no
duration, can only record minimum-length waveforms that
may be extended by a user-defined pre-event and post-
event time.

The minimum waveform length that can be recorded is 512
samples of the input signal, or 0.5 to 16 cycles depending on
the selected sampling rate. It is the size of physical records the
waveform recorder uses to store waveforms to files. Whenever
a waveform ends before the last file record is completed, it
extends up to the file record size.

If a waveform file is configured to store more samples per
event than a single file record can hold, the recorder stores as
many records as required for recording the entire event. The
file records in a series are identified by the same series
number, so they may be easily linked and plotted together.

To configure a waveform log file:

1. Double click on a waveform log partition with the left
mouse button.

Configure File Partition x|

File: | Wavefarm Log 1 Record Size: I 1068
Free Memary: I 1054720 ::g}:fﬂ;r e 622

File Attributes

Murnber of Records: 480
Mumber of Channels: | 7 :’
Murmber of Parameters: INONE 'I
i 2 - -
File Tvpe: Wrap-around J Cancel |

Mumber of Events = Number-of-Records){Samples-per-Cycle x Cycles-per-Series [ 512)

2. Select a file type for your file.

3. Select the number of channels for simultaneous
recording in the file to define the file record size.
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4. Select the maximum number of records you want to be
recorded in the file.

The number of records required to store a single
waveform series per event is defined as follows:

Number of Records per Series = Sampling Rate (Samples
per Cycle) x Number of Cycles per Event / 512

The total number of records you should allocate to store
the required number of events (series) is defined as
follows:

Number of Records = Number of Records per Series x
Number of Series

For example, to record 64-cycle waveforms sampled at
a rate of 32 samples per cycle, the number of records
required for one waveform series would be:

Number of Records per Series = (32 x 64)/512 = 4.

To allocate space sufficient to store 20 waveform events
(series), the waveform log file should be set up for 4 x
20 = 80 records.

5. Click OK, and save your setup to the site database and
then send to the meter.

To configure the waveform duration, sampling rate and
channels to be recorded in the file:

1. Click on the file you wish to configure to highlight it and
then click “Setup Recorder”, or click on the “Waveform
Recorder” tab.

EM720 - Log Setup x|

Log Memary I Data Recorder  “Waveform Recorder | EME01E0 PO Recorder I EMG01E0 Advanced Setup | EME01ED Harmonics Setup | Faulk Recaorder I

Waveform Logs

Mo, Mame: Recarding Time Samples | Max. Cycles | Pre-event | Post-evert | Mum. of
per Cycle | per Event cycles cycles Channelz | Channels:

1 Fixed EEREE 4 = 7 =]

2 Fixed R E 2 ] 7 [

3 Fixce 1024 1 i 4 _|

4

a

-1

7

g

Murnber of file records required for one event’s sample series = Samples-per-Cycle & Cycles-per-Series / 512

Open Save az.. Default Frint | Send | Beceive |

ak | Cancel | Apply | Help
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The following table lists available waveform options.

Parameter

Options

Description

Recording Time

Fixed
Event-controlled

Fixed - a waveform is recorded up

to the maximum specified length
Event-controlled - a waveform extends
for as long as trigger conditions exist
plus post-event time, or up to the
maximum specified length

Samples per Cycle

32, 64, 128, 256, 1024

Waveform sampling rate

Max. Cycles per
Event

16-10848 at 32 samples/cycle
8-5424 at 64 samples/cycle
4-2712 at 128 samples/cycle
2-1356 at 256 samples/cycle
1 at 1024 samples/cycle

The maximum waveform length per
event in cycles including pre-event and
post-event time

Pre-event Cycles

1-20

Pre-event time in cycles to be recorded
prior to event

Post-event Cycles 0-2048 Post-event time in cycles to be
recorded after end of event in event-
controlled mode

Num. of Channels 1-7 The number of simultaneously recorded

channels (informative)

2. Select the recording mode and parameters for your

waveform file.

3. Add the name for your file in the "Name” box. It will
appear in the waveform reports.

4. To select the AC channels, click on the Channels button,
check the boxes for channels you want to be recorded,
and then click OK.

Waveform Log 1 - Selected Channels

Analog Inputs
V1 [z [ owoc Clann [Tlas [Taie [Tais
vz [Tlizz [T DIH-DIlE Flaiz Flaw Tlano [T ang
I“va 13 [z [T puz-bisz T e Tlar Tlang [T ans
Flva W4 [C 4 [T pEa-Dds [Tlas [Tlam [T ane [T alls
’TI Zancel

5. Save your waveform setup to the device database, and
then send it to the meter.
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Configuring the Fault Recorder

EM720 - Log Setup

Log Memary I D ata Recorder I W aveform Recorder I ENS0160 PQ Recorder I ENS01E0 Advanced Setup I EM50160 Harmonics Setup  Fault Recorder |

Fault Triggers

The Fault recorder automatically records all fault events to the
Fault log file. It can be triggered via the embedded fault
detector, or externally through any of the 8 digital inputs.

The Fault recorder can be globally disabled or enabled in your
meter.

The Fault recorder setup allows you to adjust thresholds and
hysteresis for different fault triggers, and to define the
waveform and data log options for synchronous recording
during fault events.

To configure the Fault recorder:

1. Select Memory/Log from the Meter Setup menu, and
then click on the Fault Recorder tab.

Fautt Trigger #1 Threshold, | Threshold, | Hysteresis, | Trigger Trigger #2 Threshald, | Threshold, | Hysteresis, | Trigger
Ewent o SECOnary ] Enahled % SECONGErY A Enahled
Dl External Trigger - [w - - - =
FE1 | Zero-Seq. Current =l 0258 50 N --- - - =
FE2 | Zero-Seq. Voltsge 50 1M5Y 5.0 I - - - =
FE3 | Current Unbalance 50 5.0 I - - - =
FE4 | Woltage Unbalance a0 5.0 I - - - =
FES | Owercurrent 150.0 TEOA 5.0 [w Unciervotage 0.0 2078 5.0 v
FEE | Undervotage 30.0 207av 5.0 I -en - - =
FE7 |14 (neutral) Current a0 0254 5.0 I -en - - =
Waveform Log 1/2-cycle RMS Trend
Log an Log an Loy Rla, Lo M. Duration, Befaore, Adfter, Diata Log
Start End Enabled Cycles Cycles Cycles Mo,
[v ] 1 | ] 100 | 4 x| 4 x| 13
¥ Recorder Enabled
[” Fecodto PO Log Open | Save as... Drefault | Frint | Send | Beceive |
0k I Cancel | Soply | Help |
2. Enable fault triggers suitable for your application.
3. If you wish to change the default settings, adjust
thresholds and hysteresis for your fault triggers.
4. Select the waveform and data logging options for fault
events.
5. Download your setup to the device.
The following table lists available Fault recorder options.
Option I Range I Default I Description
Thresholds
Threshold, % |0-200.0% Defines the operating threshold for a fault trigger in
percent of the nominal (reference) value
Threshold, Shows the setup value in secondary units for the
secondary selected operating threshold
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Option Range Default Description
Hysteresis, % |0-50.0% 5.0 Defines the hysteresis for a fault trigger in percent
of the threshold
Trigger Checked Checked Links a fault trigger to the Fault Recorder. If the
Enabled Unchecked box is unchecked, the Fault Recorder does not
respond to the trigger.
Waveform Log
On Start Checked Checked Enables waveform log when the fault event starts
Unchecked
On End Checked Unchecked | Enables waveform log when the fault event ends
Unchecked
Log No. 1-8 7 Specifies the waveform log file used for waveform
recording on the fault event
1/2-cycle RMS Trend
Log Enabled Checked Unchecked | Enables recording of the RMS profile during a fault
Unchecked event
Max. Duration |0-10,000 100 Maximum duration of the RMS profile log at a 1/2-
cycles cycle rate. The logging is stopped automatically
when either a fault event ends or the specified
number of cycles has been recorded.
Before, Cycles | 0-20 cycles 4 The number of cycles to be recorded prior to the
event
After, Cycles |0-20 cycles 4 The number of cycles to be recorded after the
event
Log No. 13 Specifies the data log file used for data recording
on the fault event

To enable or disable the Fault recorder in your meter:
1. Check or uncheck the “Recorder Enabled” checkbox.

2. Send the new setting to the device.

Configuring Analog Triggers

Voltage and current thresholds are normally specified as a
percent of a nominal (reference) voltage and current. The
voltage reference is the line-to-neutral PT secondary voltage
for the 4LN3 and 3LN3 wiring configurations, and the line-to-
line PT secondary voltage for other wiring configurations. The
reference value for current triggers is the CT secondary current
rating. See Basic Device Setup in Chapter 5 for information on
specifying voltage and current ratings in your device.

To make easier specifying thresholds for voltage and current
triggers, PAS shows you threshold values in secondary units
that match the percentage you selected for the triggers. To
update the secondary thresholds, type the threshold for a
trigger in percent, and then press Enter or click elsewhere on
the Fault recorder setup tab.

The picture above shows the factory set Fault recorder options.
Notice that the Overcurrent trigger can be used along with the
second Undervoltage trigger combined by logical AND. If you
wish to use the only Overcurrent trigger, disable (uncheck) the
second Undervoltage trigger.

The Zero-Sequence Voltage trigger and the Voltage
Unbalance trigger are disabled by default. Both are very
sensitive to phase unbalances. If you want to use them, adjust
the thresholds according to your network conditions before
enabling triggers.
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The Current Unbalance trigger has a different calculation
algorithm than the common current unbalance measurements.
Since the unbalance readings give a relation of the maximum
deviation from the average to the phase average current, the
value could produce high readings for low currents. The
Current Unbalance trigger used with the Fault recorder
indicates a relation to the CT rated current and is not sensitive
to low currents.

Configuring Digital Triggers

If you use external triggering through digital inputs, you should
individually link each digital input to the Fault recorder (see
Configuring Digital Inputs in Chapter 5).

Fault Indication and Cross Triggering

When the Fault recorder is triggered either by the fault
detector or through digital inputs, it generates a number of
specific internal events that can be monitored through the
control setpoints to give a fault indication via relay contacts.
The following describes fault events produced by the Fault
recorder:

FAULT DETECTED - the fault detector has detected a fault
event using the device's own measurements

EXTERNAL TRIGGER - the Fault recorder has been launched by
an external trigger through one of the digital inputs

FAULT EVENT - the Fault recorder has been launched either by
its own fault detector, or by an external trigger

These events can be found under the STATIC EVENTS group in
the setpoint trigger list (STATIC in this context means that an
event is asserted all the time while its fault condition exists).

The FAULT DETECTED event can be effectively used for cross
triggering multiple fault recorders to simultaneously record
fault data at different locations when one of the devices detects
a fault. Each device should have a setpoint programmed to
close relay contacts on the FAULT DETECTED event, and one
digital input linked to the Fault recorder.

To provide cross triggering, the triggering digital inputs of all
devices should be tied together and connected to the normally
opened relay contacts that indicate a fault. To avoid self-
triggering through its own digital input for the device that
indicates a fault, it is recommended to use a Form C relay and
to connect the digital input through the normally closed
contacts. Thus, the device that indicates a fault disconnects its
digital input before giving a fault out.
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Configuring the EN50160 Recorders

See EN50160 Evaluation and Recording in Appendix E for
information on EN50160 evaluation techniques.

Basic Device Settings

The following device settings affect the EN50160 evaluation
and should be checked prior to running the EN50160 recorders.

Reference Voltage

As the general approach of the EN50160, all voltage
characteristics are referenced to the nominal voltage that shall
be specified in your meter before running the EN50160
recorders (see Basic Meter Setup). The nominal voltage refers
to the line-to-neutral supply voltage in LV networks (4LN3 or
3LN3 wiring modes), and to line-to-line voltage in MV networks
(4LL3, 3LL3, 30P2, 30P3 and 3DIR2 wiring modes).

Reference Frequency

The nominal line frequency is used as a reference for the
evaluation of power frequency variations. It should be specified
in your meter before running the EN50160 recorders (see Basic

Meter Setup).
EN50160 Log Files

EN50160 Compliance Statistics Log

Data log file #9 is automatically configured in the EM720 for
recording EN50160 compliance statistics. Appendix D lists
parameters recorded to the file. The file is arranged as a multi-
section data log file where each voltage characteristic statistics
is stored in a separate section. Along with EN50160 compliance
statistics recorded at the end of each evaluation period, file
also contains data that may be useful for trouble-shooting
power quality problems for non-compliant voltage
characteristics.

You can upload and view the EN50160 compliance statistics
data via PAS reports or via common PAS data logs views.

EN50160 Harmonics Survey Log

Data log file #10 is automatically configured in the EM720 for
recording harmonics survey statistics on a weekly or daily
basis. You can see parameters recorded to the file in Appendix
D. The file stores maximum THD (total, odd and even
harmonics) and maximum harmonic voltages up to order 50
collected within each evaluation period.

Harmonics survey is normally intended for trouble-shooting
harmonic problems throughout electrical networks. It can be
separately disabled or enabled in your meter via the EN50160
Advanced Setup. The evaluation period for harmonics survey
can be selected independently from the EN50160 compliance
evaluation.

You can upload and view the harmonics survey data collected
by your device via PAS reports or via common PAS data logs
views.
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EN50160 Power Quality Event Log

The EM720 provides the EN50160 Power Quality (PQ) recorder
that can detect EN50160 incidents and record each individual
power quality event to the log file with the start and end
timestamps and a fault magnitude. It may be useful for
trouble-shooting problems throughout the electrical network,
for example, to identify and locate the source of a power
quality event and to select an appropriate solution.

The EN50160 power quality report can be uploaded and viewed
via PAS (see Viewing EN50160 Power Quality Event Log).
Transient overvoltages and short-duration voltage dips and
temporary overvoltages recorded to the file can also be viewed
in PAS as magnitude/duration pairs on the well-known ITIC
curve chart for assessing the minimum equipment immunity.

The PQ recorder is programmable to trigger the waveform
recorder to record the fault waveforms before, during and after
the PQ event for detailed event analysis.

EN50160 Evaluation Limits and Options

Limits for evaluation of the EN50160 voltage characteristics
can be set via the EN50160 PQ Recorder Setup and, for
harmonic and interharmonic voltages, via the EN50160
Harmonics Setup (see EN50160 Harmonics Limits Setup).

The EN50160 evaluation options can be changed via the
EN50160 Advanced Setup.

EN50160 Logging Options

The memory allocated in your meter for the EN50160
compliance statistics and harmonics survey data is sufficient
for 13-month data recording on a weekly basis. The Power
Quality event log file is configured for 1000 event records. You
can increase or change the size of the EN50160 data log files
in your meter via the Log Memory Setup (see Configuring the
Data Recorder).

EN50160 PQ Recorder Setup

The PQ recorder setup allows you to adjust the EN50160
evaluation limits for specific voltage characteristics in the
event the customer requirements differ from the values
provided by the EN50160, and to select options for event,
waveform and RMS profile recording.
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EM720 - Log Setup |

Log Memany | Data Recorder | Waveform Recorder  EMB160 PO Recorder | ENS0160 Advanced Setup | ENSOTE0 Harmanics Setup | Fault Recarder |

PG Events and Recording
PO Log Waveform Log Data/RMS Trend - Time Envelopes and Maximum Durations
Event Thresh- | Hyste- |Enma- | On | On Log |Ena- |102-cyc, | 0.2-zec, | 3-zec, |[10-min, |Before, | After, | Log
Category old,% |resiz % |bled | Start | End Mo. | bled | cycles |=econds | minutes | hours | cycles |cycles | Mo.
Powver Frequency, dFiFn 1.0 s0l W [ || ﬂ ] J— E [ - 14
Woltage Varistions, dvin 1010 =X v S N S AR B - — 3| - 14
Rapid Yotage Changes, dv/Un 6.0 2 N T N N D A B — — e [ —
Flicker Severity, Pit 10 50| [ N |1 ﬂ ] — —- — 3 —- 14
Woltage Dips, %Un g0.0 | (VO 30 3 3 0|z x| 2 x| 14
Woltage Interruptions, %Un 1.0 so|l M (W (D1 E T 30 3 3 0|z x| 2 =] 14
Temparary Overvoltages, %Un | 1100 | (WO 30 3 3 0|z x| 2 x| 14
Tranzient Cvervotages, %Un 1300 20| @ v = 2 = = - —- [ -
“oltage Unbalance, % 20 50| v (N (N 1 hd I - J— i - — 14
Harmonic THD, % &0 sol W[ 2 R - - 3| - 14
Harmonic Vottage, %00 — sol W ([ 2 T - J— 3 -- - 14
Interharmonic THD, % 20 50| [ (N 0|2 ﬂ I - J— o p— — 14
Interharmonic oltage, %Un f— 50| [ (N (N 2 ﬂ I - — 3 - - 14
Mains Signaling Voltage, U0 J— 20| [ (N 7|2 ﬂ I - 3 - |- - 14
¥ Fiecorder Enabled Open Save as... | Default | Print | Send | Beceive |

0k I Cancel | Soply | Help |

To configure the PQ recorder:

1. Select Memory/Log from the Meter Setup menu, and
then click on the EN50160 PQ Recorder tab.

2. Adjust thresholds and hysteresis for PQ triggers if
required. The harmonic and interharmonic voltage limits
can be individually set for each harmonic order via the
EN50160 Harmonics Setup. Limits for the signaling
voltage frequencies are automatically taken from the
“Meister-curve”.

3. Check the Enabled box for the voltage characteristics
you want to be recorded to the PQ event log. You can
individually enable or disable recording PQ events
related to specific characteristics. Notice that the
interharmonic voltage and mains signaling voltage
evaluation should be also enabled in the meter via the
EN50160 Advanced Setup.

4. Disabling recording events to the PQ log does not
prevent the evaluation of the voltage characteristics and
collecting the EN50160 statistics for these events.

5. Select the waveform and RMS profile logging options for
PQ events.

6. Download your setup to the device.

The picture above shows the default PQ recorder settings. The
available options are listed in the following table.

Option I Range I Default I Description

PQ Log

Threshold, % 0-200.0% Defines the operating threshold for a PQ
trigger in percent of the nominal
(reference) value
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Option Range Default Description
Hysteresis, % 0-50.0% 5.0 Defines the hysteresis for a PQ trigger in
percent of the threshold
Enabled Checked Enables recording PQ events for a specific
Unchecked voltage characteristic
Waveform Log
On Start Checked Checked Enables waveform log when a PQ event
Unchecked starts
On End Checked Unchecked Enables waveform log when a PQ event
Unchecked ends
Log No. 1-2 Specifies the waveform log file used for
waveform recording on a PQ event
Data/RMS trend - Time envelopes and Maximum Durations
Enabled Checked Unchecked Enables recording of the RMS profile during
Unchecked a fault event
1/2-cyc, cycles 0-1000 cycles 30 Maximum duration of the RMS profile log at
a 1/2-cycle rate.
0.2-s, seconds 0-1000 s 3 Maximum duration of the RMS profile log at
a 0.2-second rate.
3-s, minutes 0-1000 minutes 3 Maximum duration of the RMS profile log at
a 3-second rate.
10-min, hours 0-1000 hours 3 Maximum duration of the RMS profile log at
a 10-minute rate.
Before, Cycles 0-20 cycles 4 The number of cycles to be recorded prior
to the event
After, Cycles 0-20 cycles 4 The number of cycles to be recorded after
the event
Log No. 14 14 Specifies the data log file used for data

recording on the fault event

Waveform log options allow recording waveforms both at the
start and at the end of an event. Since voltage variations can
last from some seconds to minutes, this allows recording
voltage transitions at the beginning and at the end of a voltage
dip or overvoltage using shorter waveforms.

RMS profiling options allow long-duration recording of RMS
voltages and currents while the event continues, using a
variable recording rate and variable averaging intervals.

NOTES

1. The low threshold for detecting transient overvoltages
is specified in percent of the nominal voltage amplitude
(1.414 Un), either as a peak value (from 120%), or as
the impulse amplitude (from 20%), depending on the
option you selected in the EN50160 Advanced Setup.

2. In meters with the fast transient recorder option
(EM720T), the low threshold for transient overvoltages
is limited to 40V. Although you can specify lower values,
the meter will automatically limit it at 40V.

3. With the fast transient recorder option, a one-cycle
transient voltage waveform is automatically recorded to

Waveform

log #3.

If you also enable recording

conventional waveforms to Waveform log #1 or #2 for
the PQ recorder, then a second longer waveform will be
also recorded, synchronized with the fast transient
waveform.

You can temporary disable the PQ recorder in your device.
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To enable or disable the PQ recorder:
1. Check or uncheck the Recorder Enabled checkbox.
2. Send your setting to the device.

Note that disabling the PQ recorder in your meter does not
affect the evaluation and recording of the EN50160 statistics.

Indication of Power Quality Events

When the PQ recorder detects a power quality fault, it
generates the specific internal event "PQ EVENT” that can be
monitored through a control setpoint. The event is asserted all
the time while the fault condition exists. The “PQ EVENT”
trigger is used to give a power quality fault indication via relay
contacts, or can be combined using the AND operator with
timer ticks for periodic data recording at the time of the fault
to produce voltage trending charts.

EN50160 Harmonics Limits Setup

This setup allows you to adjust compliance limits for harmonic
and interharmonic voltages.

To change the default limits in your device:

1. Select Memory/Log from the Meter Setup menu, and
then click on the EN50160 Harmonics Setup tab.

EM720 - Log Setup
Harmonic Yoltage Limits, %Un
HO2 20 HO3 50 HO2 02 HO3 1.0
HO4 1.0 HOS .0 HO4 1.0 HOS 1.0
HOG 05 HO7 2.0 HOG 1.0 HOF 1.0
HOE 05 HO9 1.5 HOE 1.0 HO9 1.0
H10 05 Hi1 35 H10 1.0 Hi11 1.0
H12 05 H13 30 H12 1.0 H13 1.0
H14 05 H15 05 H14 1.0 H15 1.0
H16 035 H17 20 H16 05 H17 05
Default H18 05| H1S 15 H18 05| H19 0s Drefault
H20 0.5 H21 05 H20 05 H21 05
Hz22 05 H23 1.5 Hz22 0.5 H23 0.5
H24 05 H25 1.5 H24 0.5 H25 0.5
H2E 05 H27 15 H2E 05 H27 0s
H28 05 H29 15 H28 05 H29 05
H30 05 H31 15 H30 05 H31 05
H32 035 H33 1.4 vI H32 05 H33 05 vI
Qpen Save as.. | Frint | Send | Receive |
QK I Cancel | Apply | Help

2. Adjust limits you want to change.
3. Download your setup to the device.

The default EN50160 compliance limits are shown in the
picture above. You can change the number of the evaluated
harmonics and interharmonics via the EN50160 Advanced

Setup.
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EN50160 Advanced Setup

The EN50160 Advanced Setup allows you to configure the
EN50160 evaluation options in your meter.

To configure the EN50160 evaluation options:

1. Select Memory/Log from the Meter Setup menu, and
then click on the EN50160 Advanced Setup tab.

2. Change the EN50160 evaluation options if required.
3. Download your setup to the device.

The default EN50160 evaluation options set in your device are
shown in the picture below.

EM720_204_5SAT - Log Setup

Loa Memory | Data Recorder | Waveform Recorder | ENS0160 PO Recorder  ENS0160 Advanced Satup | EMS01E0 Harmanics Setup | Faul Recarder |

EH50M60 Compliance Statistics Interharmonic Yoltage

Evaluation Enabled =] Ewaluation Disabled | =|
Evaluation Period Wizekly hd THD, up to arder [25-50] 40
First Day of the Week Sunday hd Interharmonics, up to order [25-50] 25

EHS0160 Harmonics Survey Mains Signaling Yoltage

Evalustion Enakled =] Evaluation Disabled x|

Evaluation Period wigekly x| 1st Signaling Frequency, Hz 1830
’W 2nd Signaling Freguency, Hz 1910
3rdd Signaling Freguency, Hz 2170
’* 4th Signaling Frequency, Hz F7o
’W Detection and Clazsification Method Peak voltage ﬂ

THDy, up to order [25-30] 40

Harmoanics, up to order [25-50] 25

Open Save as... Frint | Send | Receive |
0k | Cancel | Soply | Help

The available options are listed in the following table.

Option | Range | Default | Description
EN50160 Compliance Statistics
Evaluation Disabled, Enabled | Enabled Enables the EN50160 evaluation
Evaluation Period Daily, Weekly Weekly Defines the EN50160 statistics evaluation
period
First Day of the Sunday-Saturday |Sunday Defines the first day of the week for
Week statistics evaluated on a weekly basis
EN50160 Harmonics Survey
Evaluation Disabled, Enabled | Enabled Enables the harmonics survey log
Evaluation Period Daily, Weekly Weekly Defines the harmonics survey evaluation

period

Rapid Voltage Changes

Repetition Rate

1-10

1

Defines the maximum repetition rate in
variations per hour (equal or less than)
for rapid voltage changes. Voltage
changes at higher rates are not classified
since they will be subject for flicker.

Flicker
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Option Range Default Description

Pst Period 1-10 min 10 min Defines the period of time for the short-
term flicker evaluation. The standard
setting of 10 minutes can be temporarily
changed in the device for testing
purposes.

Harmonic Voltage

THD, up to order 25-50 40 Defines the highest harmonic order
included in the THD evaluation.

Harmonics, up to 25-50 25 Defines the highest harmonic order for

order

evaluation of the harmonic voltages.

Interharmonic Vo

Itage

Evaluation Disabled, Enabled | Disabled Enables the evaluation of the
interharmonic voltages

THD, up to order 25-50 40 Defines the highest interharmonic order
included in the THD evaluation.

Interharmonics, up 25-50 25 Defines the highest harmonic order for

to order

evaluation of the interharmonic voltages.

Mains Signaling Voltage

Evaluation Disabled, Enabled | Disabled Enables the evaluation of the mains
signaling voltages

1st Signaling 110-3000 Hz 183.0 Hz Specifies the mains signaling frequency
Frequency for the compliance evaluation

2nd Signaling 110-3000 Hz 191.0 Hz Specifies the mains signaling frequency
Frequency for the compliance evaluation

3rd Signaling 110-3000 Hz 217.0 Hz Specifies the mains signaling frequency
Frequency for the compliance evaluation

4th Signaling 110-3000 Hz 317.0 Hz Specifies the mains signaling frequency
Frequency for the compliance evaluation

Transient Overvoltage

Detection and
Classification Method

Peak voltage
Impulsive voltage

Peak voltage

Defines the method for detecting and
classifying transient overvoltages:

Peak voltage - transient overvoltages are
classified by the peak voltage;

Impulsive voltage - transient overvoltages

are classified by the impulse amplitude.

Clearing EN50160 Evaluation Counters

See Resetting Accumulators and Log Files in Chapter 6 on how

to clear the present contents of the EN50160 evaluation
counters before starting your EN50160 evaluation.
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Configuring Communication Protocols

This section describes how to customize protocol options for
use with your application software.

Configuring Modbus
Modbus Point Mapping

EM720 - Protocol Setup

Modbus Fleisters | DNP Options | DNP Evert Setpoints | DNP Class 0 Paints |

The

EM720 provides 120 user assignable registers in the

address range of 0 to 119. You can re-map any register
available in the device to any assignable register so that
Modbus registers that reside at different locations may be
simply accessed using a single request by re-mapping them to
adjacent addresses.

Initially these registers are reserved and none of them points
to an actual data register.

To build your own Modbus register map:

1.

From the Meter Setup menu select Protocol Setup and
click on the Modbus Registers tab.

Click on the Default button to cause the assignable
registers to reference the actual default device register
11776 (0 through 119 are not allowable register
addresses for re-mapping).

Type in the actual addresses you want to read from or
write to via the assignable registers. Refer to the EM720
Modbus Reference Guide for a list of the available
registers. Note that 32-bit Modbus registers should
always start at an even register address.

RFeg | Addr. [Reg [ Addr. |Reg | Addr. |Reg | Addr. | Reg | Addr. | Reg | Addr. Raw Scale Lo a
[dlec] [d=c] [ec] [dlec] [elec] ] Raw Soale High 5959
0 | 143356 20 | 3055 40 (3120 B0 (11776 80 (11776 100 (11776 32-bt Analog Reg Integer
1 | 14337 21 | 3088 4| E1 |11776 g1 | 117FE (101 (11776 =o-bit Counlters nteger
2 14720 22 | 3090 42 | 44378 62 |11776 g2 |76 (102 (11776 2.8 Energy Feg rteger
31471 23 [ 30: 43 (44379 E3 (11776 83 [11776 [103 (11776
4 114725 24 | 3092 44 | 56192 B4 |11776 84 |77 (104 (11776
3 | 14728 25 (3093 45 56193 65 (11776 85 [11776 [105 (11776
B | 195584 26 | 3095 45 | 56194 EE | 11776 86 |11776 (106 (11776
¥ | 193585 27 | 3097 47 56195 67 (11776 87 |11776 [ 107 (11776
5 | 195586 28 (3102 45 |SE196 B8 11776 88 11776 (108 (11776
9 | 19587 29 | 3103 439 | 561487 B9 | 11776 89 |1M77E (109 (11776
10 (11776 30 (3104 a0 |56452 0 (11776 90 (11776 [ 110 (11776
11 |11776 3 | 3105 21 | 56453 71 |11776 1 | 1TFE (111 (11776 G ave g |
12 (11776 32 (3106 92 56454 T2 11776 92 |[11776 [ 112 (11776 -
13 (11776 33 (3107 53 |S6455 73 (11776 93 [11776 [ 113 (11776 Default |
14 11776 34 | 3110 54 | 564356 74 11776 94 |1M77E (114 (11776 Print |
15 (11776 35 [311 25 |56457 75 (11776 95 [11776 [ 115 (11776
16 | 11776 36 | 3116 o6 | 44378 76 | 11776 98 |1M7FE (116 (11776 Send |
A7 | 3076 37 (3117 a7 (44379 TP (11776 a7 | 11776 [ 117 (11776 Beceive |
18 | 3082 38 (3118 55 (11776 78 (11776 98 [11776 [ 118 (11776
19 | 3085 39 | 3118 29 | 11776 78 | 11776 99 |76 (119 (11776
oK | Cancel | Apply | Help |
4. Click Send to download your setup to the device.
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Configuring DNP3

DNP Options

DNP Options can be changed both via DNP3 and Modbus. Refer
to the EM720 DNP3 Reference guide for information on the
protocol implementation and a list of the available data points.

From the Meter Setup menu select Protocol Setup and click on
the DNP Options tab.

EM720 - Protocol Setup x|
Modbus Fegisters  DMP Options | DMP Event 5etpoints I DMP Class 0 Points I
Binary Inputs (BI} DHP General Options
Mumber of Bl to generate events ] A 16-bit & Scaling Enabled A
Defautt Binary Input Ohject Single-hit ﬂ 16-bit BC Scaling ®1 -
Binary Input Change Event Object With Time: j Re-mapping Event Points: Dizahled hd
SBO Timeout, sec 10
Ll Ly Time Sync Petiod, sec 86400

Mumber of & to generate events 2 - Mutti Fragment Interval, ms 10
Defautt Analog Input Object 16-bit -Flag hd
Analog Input Change Event Object 16-hit +Time hd
Defautt Frozen Analog Input Ohject i,
Frozen &nalog Change Event Ohject LA

Binary Counters (BC)
Mumber of BC to generste events o hd
Defautt Binary Counter Ohject F2-bit Flag hd
Binary Courter Change Event Chject F2-hit +Time ﬂ
Defautt Frozen Binary Counter Ohject F2-bit Flag j
Frozen Counter Change Event Ohject i,

Open Save az... | Drefauilt | Pritt | Send | Beceive |

0K I Cancel | Lpply | Help |

The following table describes available DNP options. Refer to
the DNP3 Data Object Library document available from the
DNP User’s Group on the DNP3 object types.

Parameter | Options | Default | Description
Binary Inputs (BI)
Number of BI to Generate |0-64 3 21 The total number of BI change
events event points for monitoring
Binary Input Object Single-bit Single-bit The default BI object variation for
With Status requests with qualifier code 06
when no specific variation is
requested
Binary Input Change Without Time |With Time The default BI change event object
Event Object With Time variation for requests with qualifier
code 06 when no specific variation
is requested
Analog Inputs (AI)
Number of Al to Generate |0-64 3 43 The total number of AI change
events event points for monitoring
Analog Input Object 32-bit 16-bit -Flag | The default Al object variation for
32-bit -Flag requests with qualifier code 06
16-bit when no specific variation is
16-bit ~Flag requested
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Parameter Options Default Description
Analog Input Change 32-bit -Time |16-bit +Time | The default AI change event object
Event Object 32-bit +Time variation for requests with qualifier
16-bit -Time code 06 when no specific variation
16-bit +Time Is requested
Binary Counters (BC)
Number of BC to Generate | 0-64 3 0 The total number of BC change
events event points for monitoring
Binary Counter Object 32-bit +Flag |32-bit -Flag |The default BC object variation for
32-bit -Flag requests with qualifier code 06
16-bit +Flag when no specific variation is
16-bit ~Flag requested
Binary Counter Change 32-bit -Time |32-bit +Time | The default BC change event
Event Object 32-bit +Time object variation for requests with
16-bit -Time qualifier code 06 when no specific
16-bit +Time variation is requested
Frozen Binary Counter 32-bit +Flag |32-bit -Flag |The default frozen BC object
Object 32-bit -Flag variation for requests with qualifier
32-bit +Time code 06 when no specific variation
16-bit +Flag is requested
16-bit -Flag
16-bit +Time

DNP General Options

16-bit Al Scaling Disabled Enabled Allows scaling 16-bit analog input
Enabled objects (see description below)
16-bit BC Scaling x1, x10, x1 Allows scaling 16-bit binary
x100, x1000 counter objects (see description
below)
Re-mapping Event Points |Disabled Disabled Allows re-mapping event points
Enabled starting with point 0.
SBO Timeout ! 2-30 sec 10 Defines the Select Before Operate
(SBO) timeout when using the
Control-Relay-Output-Block object
Time Sync Period 2 0-86400 sec |86400 Defines the time interval between
periodic time synchronization
requests
Multi Fragment Interval 50-500 ms 50 Defines the time interval between

fragments of the response
message when it is fragmented

1

2

The Select Before Operate
start a timer. The following Operate command must be sent before
the specified timeout value expires.

command causes the device to

The device requests time synchronization by bit 4 in the first

octet of the internal indication word being set to 1 when the time
interval specified by the Time Sync Period elapses. The master
should synchronize the time in the device by sending the Time and
Date object to clear this bit. The device does not send time
synchronization requests if the Time Sync Period is set to 0.

3 The total number of AI, BI and BC change event points may
not exceed 64. When you change the number of the change event
points in the device, all event setpoints are set to defaults (see
Configuring DNP Event Classes below).

Scaling 16-bit AI objects

Scaling 16-bit Al objects allows accommodating native 32-bit
analog input readings to 16-bit object format; otherwise it may
cause an over-range error if the full-range value exceeds a 16-
bit point limit.
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Scaling is enabled by default. It is not applied to points that
are read using 32-bit AI objects.

Refer to the EM720 DNP3 Reference Guide for information on
the data point scales and on a reverse conversion that should
be applied to the received scaled values.

Scaling 16-bit Binary Counters

Scaling 16-bit Binary Counters allows changing a counter unit
in powers of 10 to accommodate a 32-bit counter value to 16-
bit BC object format.

If the scaling unit is greater than 1, the counter value is
reported being divided by the selected scaling unit from 10 to
1000. To get the actual value, multiply the counter reading by
the scaling unit.

Configuring DNP Class 0 Response

The most common method of getting static object information
from the device via DNP is to issue a read Class 0 request. The
EM720 allows you to configure the Class 0 response by
assigning ranges of points to be polled via Class 0 requests.

To view the factory-set DNP Class 0 assignments or build your
own Class 0 response message:

1. From the Meter Setup menu select Protocol Setup and
click on the DNP Class 0 Points tab

2. Select the object and variation type for a point range.

Specify the start point index and the number of points
in the range. Refer to the EM720 DNP3 Reference Guide
for available data points.

4. Repeat these steps for all point ranges you want to be
included into the Class 0 response.

5. Click Send to download your setup to the device.

The factory-set Class 0 point ranges are shown in the picture
below.
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EM720 - Protocol Setup

Modbus Registers | DNP Options | DMP Event Setpoints - DNP Class 0 Paints |

X
DHP Class 0 Points B
Mo, Ohject Start Mumber
[Chject: aristion] Point of Points
1| AI530:04 (16-hit-F) |0 32
2 | A0 40:02 (16-bit) ﬂ 0 3
3| B0 (1-kit) hd 16 2
4 | BI01:01 (1-kit) hd 0 2
5 ﬂ -
] | -
7 =I-
] =I-
g 3 _
10 x| -
11 hdS
12 |-
13 x| -
14 =|- -
Save as.. LDiefault | Pritt | Send | Beceive |
Qk I Cancel | Lpply | Help

Configuring DNP Event Classes

The EM720 generates object change events for any static
analog input, binary input, and binary counter point when a
corresponding point either exceeds a predefined threshold, or
the point status changes. A total of 64 change event points are
available for monitoring.

Object change events are normally polled via DNP Class 1,
Class 2 or Class 3 requests. You can link any change event
point to any event class upon the event priority. Refer to the
EM720 DNP3 Reference Guide for more information on polling
event classes via DNP.

A change event point index is normally the same as for the
corresponding static object point. To use independent
numeration for event points, enable re-mapping event point
indices via DNP Options setup (see above) so they start with
index 0.

Define a separate event setpoint for each static object point to
be monitored for change events. To view or change the
factory-set DNP event setpoints, select Protocol Setup from the
Meter Setup menu and click on the DNP Event Setpoints tab.
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EM720 - Protocol Setup x|
todbus Fegisters I DMF Options  DNP Ewertt Setpaints | DMP Clazs 0 Paints I
Analog Inputs (A1) |32 3: Binary Inputs (BI] IU 3: Binary Counters [BC) IU 3: Ewent Mapping =
DHP Event Setpoints ]
ko, Ewvent Static Ext Group Pararmeter Reelation Thresholdf | Ev |Log Ew
Puint Paink Deadband | On | On | Class

1 |&L:n AL [T | BVR PHASE hd W1 a3 hd 14000.0 | [« | [ [#1 hd

z |ant AL [ [avRPHASE =] v2 == = a0 |#1 =

3 |anz ALZ [ |avRPHASE =] va == = teoo0a|M [ [#1 7]

4 |ALS ALLS [T | BVR PHASE ﬂ Il ﬂ > ﬂ 120000 | [« | [ [#1 ﬂ

5 (a4 AL4 [T | BVR PHASE hd Iz x| = hd 1200.00 | [« | [ [#1 hd

& |ALS ALS [ [avRPHASE  =]13 == = teomn|[w [ |#1 =

T | ALIILTO | ALIIFOD | [ | %RHD VIMIZ ﬂ W1 %%HDOS ﬂ > ﬂ 300 | W [ [ | #2 ﬂ

g |Al39426 | ALI39426 | [ | %HD VY23 hd V2 %HDOS x| = hd 300 | W [ [ |#2 hd

9 |ALD9EEZ | ALD96EZ | [w | %HD Y331 hd W3 %HDOS == - 00| W [ |2 hd

10 [AL:9 ALS [T | BVR PHASE ﬂ kwear L1 ﬂ Delta ﬂ 0ooa | [ [ | #L ﬂ

11 [AI:10 ALO [T | BVR PHASE ﬂ kwar L2 ﬂ Delta ﬂ 0ooa | [ [ | #L ﬂ

12 | ALl ALl [T | BVR PHASE hd kwar L3 | Delka hd oooa | [ [ | #L hd

13 [AL:lZ ALz [ | &VR PHASE hd ki L1 hd Delka hd oooo | [ [ | #L hd

14 [AL:L3 ALil3 [T | BVR PHASE ﬂ kA L2 ﬂ Delta ﬂ 0ooa | [ [ | #L ﬂ

15 [Al:14 Al [T | AvR PHASE x| ks Lz x||Dekta = 0.oo0 | [ [ [#1 =]

Open Save az... | Default | Brirtt | Send | Receive |
(1] I Cancel | Aoply | Help |

The number of event setpoints for each static object type is
specified via the DNP Options setup.

NOTE

The device clears all event buffers and links the default set of
static points to each event object type every time you change
the number of points for any of the objects.

To define setpoints for selected static points:

1. Check the “Ext” box if you wish to use the extended
point list.

2. Select a parameter group and then a desired
parameter for each event point.

3. For Al and BC points, select a relation and an operating
threshold or a deadband to be used for detecting
events. All thresholds are specified in primary units.
The following relations are available:

e Delta - a new event is generated when the absolute
value of the difference between the last reported point
value and its current value exceeds the specified
deadband value;

e More than (over) - a new event is generated when the
point value rises over the specified threshold, and then
when it returns below the threshold minus a predefined
return hysteresis — applicable for Al objects;

e Less than (under) - a new event is generated when the
point value drops below the specified threshold, and
then when it returns above the threshold plus a
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predefined return hysteresis - applicable for AI
objects.

Hysteresis for the return threshold is 0.05 Hz for
frequency and 2% of the operating threshold for all other
points.

4. Check the “Ev On” box for the points you wish to be
included into event poll reports.

5. In the “Ev Class” box, select the event poll class for
the change event points.

6. Repeat these steps for all points you want to be
monitored for events.

7. Click Send to download your setup to the device.

124 EM720 Power Quality and Revenue Meter




Chapter 5 Configuring the EM720 Configuring Meter Passwords

Configuring Meter Passwords

Access [HassSword 1
=

Using the Front Display

Select Access from the main menu. You should have
administration rights to enter this menu. See Viewing and
Changing Setup Options in Chapter 3 for information on
navigating in menus.

The setup menu allows you to configure three passwords for
three security levels the meter provides.

To setup the meter passwords:
1. Use the SCROLL button to scroll through the passwords.

2. Press briefly SELECT/ENTER button to highlight the
password window

Enter the new password as you enter nhumerical values.

Press the SELECT/ENTER button for more than 1 second
to save your new setting.

5. Setup the remaining passwords and save them to the
meter.

Using PAS

PAS allows you to prepare and save the passwords in the meter
site database and then download them at once to your meter
or to multiple meters, or you can change any password
individually online.

To configure passwords offline or to update them all together,
select Administration Setup from the Meter Setup menu.

The present passwords settings are never uploaded from the
meter via the Passwords setup. When you open the dialog, all
passwords are zeroed.

To setup new passwords:

1. Enter the first (lower-level) password in the “Password
1” box and repeat it in the following “Confirm password”
box.

2. In the same manner, enter Password 2 and Password 3
for the medium and high-level security passwords.

3. Click “Save as” to save the passwords to the site
database. The passwords are stored in an encrypted
form.

4. Click “Send” to update passwords in your meter.
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EM720 - Administration Setup ll
Passwords |
ord
Passward 1 *
Confirm passwword 1 *
Passward 2 *
Confirm pazsyword 2 *
Passward 3 *
Confirm passyword 3 *
Open | Save az... | Send |

(n] 4 I Cancel | Lpply | Help

To setup a password online:

1. From the Monitor menu, select Administration ->
Change Password, and then click on the password you
wish to change.

EM720 - Change Password x|

Mew password: I kb Aok
Confirm new password: I R |

¥ Enabls password protection

Send I Cancel |

2. Enter the new password and repeat it in the following
“Confirm new password” box.

3. Click Send to update the password in the meter.
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Chapter 6 Device Control and Upgrading

This chapter describes how to perform control functions in your
meter from the front panel display and via PAS.

To access device control options from PAS, you should have
your meter online and provide a correct password with
respective permissions.

Updating the Meter Clock

Using the Front Display

RTC Nou 28.200S To enter the clock setup menu, select RTC from the main
T 120118 menu. See Viewing and Changing Setup Options in Chapter 3
for information on navigating in menus.

To setup the clock:
SELECT _[ | SHORT PRESS P

1. Highlight a time or date item you wish to change by

RTLC How 28 28RS pressing briefly the SELECT/ENTER button.
Time IEEHE HE . . .
2. Adjust the selected item with the SCROLL button.
. Highlight the next item you wish to change and adjust
ScCROLL _[ 1 it in the same manner.
ETC How 20. 2EO0 4. To store your new clock setting, press the
Time 120847 SELECT/ENTER button for more than 1 second. If you
confirm the clock change from the highlighted “seconds”

window, the seconds are zeroed.

ENTER _[ 1 LONGPRESS 5. To exit menu, press the SELECT/ENTER button for more
than 1 second when the “Time"” item is highlighted

RTC Now 28,2883
15:83: 43 Using PAS

To update the clock in your meter:

1. Select a device site from the list box on the toolbar and
check the On-line button.

2. Select RTC from the Monitor menu. The RTC dialog
displays the current PC time and the time in your device.

EM720 - Real Time Clock |

P Hme: I 17:56:48 24/11/08 MOM Read |

Device time: |1?:56:48 28i11)08 FRI

Conkinuous Stop

3. To synchronize the meter clock with the PC clock, click
Set.

You need not update the clock in your meter if the clock is
synchronized to the external GPS master clock.

Clearing Device Diagnostics
Using the Front Display

See the following section Resetting Accumulators and Log Files
on how to clear the device diagnostics from the front display.
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EM720 - Device Control |

Remate Felay Cnnlrnll Ewvent Flagz Device Diagnostics |

Using PAS

Via PAS, you can both examine the present device diagnostics
status, and clear it.

To enter the Device Diagnostics dialog, select Device Control
from the Monitor menu, and then click on the Device
Diagnostics tab.

Device Diagnostics !
Device Fautt Status
Critical Error

Permanent Fault (critical)
RAMIDEta Fault

HA Wistchdoy Reset
DEPSampling Fault

CPU Exception

Run-time Errar
SWivistchdog Reset
Powver Dovvn

LClear |

Receive |

Device Reset

Configuration Reset

RTC Fautt (critical)
Configuration Fault [critical)
Battery Low

Expanded Memory Fault
CPU EEPRIOM Fault

| | | T T T | | | | | 0

|

QK I Cancel | Apply | Help

To clear the device diagnostics events, click on Clear.

Refer to Device Diagnostic Codes in Appendix G for the list of
diagnostic codes and their meanings.

You can also clear the device diagnostics via the Clear
Operation/Event Counters entry in the Reset dialog (see the
following section).

Resetting Accumulators and Log Files

Using the Front Display

Select Reset from the main menu. See Viewing and Changing
Setup Options in Chapter 3 for information on navigating in
menus.

Access to the RESET menu entries is allowed depending on
your security level as shown in the following table. Clearing
files is not allowed from the front display.

Reset Entry Menu Function Security

Level

Reset of device diagnostics Low
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Resetting Accumulators and Log Files

Reset Entry Menu Function Security
Level

Bill/TOU MD Reset of billing maximum demands and triggering an Low
end of billing period

Power MD Reset of engineering maximum demands Low

Volt/Amp MD

Volt MD

Ampere MD

Harmonic MD

All MD

Dev.Oper.Time |Reset of the meter operation time counters Medium

Lith.Bat.Time Reset of the lithium battery operation time counters Medium

Aux.Bat.Time Reset of the rechargeable auxiliary battery operation Medium
time counters

Power Failures |Reset of the meter failure counters Medium

To reset a desired entry:
Reset NFEERESATE 1. Use the SCROLL button to scroll through the menu
Do entries until a required reset entry appears in the
window.
SCROLL _[ | _ 2. Press briefly SELECT/ENTER button to highlight the “Do”
entry.
Reset. EERRER DI
Tio 3. Press and hold the SELECT/ENTER button for more than
5 seconds until the “"Do” entry is replaced with “Done”
indicating that the operation is complete.
SELECT _] | SHORT PRESS 4. Release the button.

DED PRESS

If your security level does not allow access to a menu entry,
you will not be able to highlight the lower action window.

NOTE

You may not be allowed to reset the billing maximum demands

Reset, Eill-TOU MD
NE=

ENTER _[ | EXTEN
Reset. H1l1~TULL TS
TDone

in the event this action is not enabled for the front display in
the Device Options setup, or it has been just performed once
at the same day - the meter does not allow repeated triggering
an end of billing period within one calendar day.

Using PAS
Select Reset from the Monitor menu.

Refer to the table above for required permissions. To clear log
files, you should have the administration rights.

NOTE

The “Clear All Log Files” entry does not affect billing data and
energy load profile files.
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Reset |

Resel Energy: |

Reset Max, Demands

Reset Eilling/ToW Eneray:

Reset Biling/ToU Max. Demands |

Reset Counters

Clear Min/Max Log

Clear Event Log

Clear Data Log

Clear wawveform Log |

Zear SOE Log

Clear P Log

Clear Fault Log |

Clear all Log Files

Zlear OperationfEvent Counters

ak. | Cahicel | Aoply | Help |

To reset the accumulation counters or to clear a file:
1. Click on the corresponding button.

If a reset entry has more than one target, you are
allowed to select targets from the dialog box.

Reset Operation/Event Coun ﬂ

[~ ENS0160 Counters

[ Device Operation Tirme
™ Lithium Batkery Cperation Time
[ Aux Batkery Pack Operation Time

[” Power Failure Counters

o4 I Cancel

2. Check the corresponding boxes, and then click OK.

3. Confirm your command to send it to the meter.

Remote Relay Control

From PAS, you can send a command to any relay in your meter
or to release a latched relay, except of the relays that are
linked to the internal pulse sources. Such relays cannot be
operated outside of the device.

To enter the dialog box, select Device Control from the Monitor
menu, and then click on the Remote Relay Control tab.
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Operating Event Flags

EMT20 - Device Control

Remate Felay Cantral | Ewvent Flags | Device Diagnostics

Relary Relary Remaotelocal Remote Command

e, Status Latch

1 CLOSED REMOTE LATCHED MCOMNE ﬂ

2 CPEM UMLATCHED MNCME ﬂ &l
3 CPEM UMLATCHED MCOMNE ﬂ Erint |
4 CPEM UMLATCHED MNCME ﬂ

5

B Beceive |
7

i

9

10

11

12

13

14

15

16

0K | Cancel | Apply | Help |

To send a remote command to the relay:

1. From the “Relay Command” box for the relay, select the
desired command.

2. Click on Send.

The dialog shows you the present relay status and whether it
is latched by a remote command or locally from the setpoint.

Operating Event Flags

The EM720 has 8 common event flags that are intended for
use as temporary event storage and can be tested and
operated from the control setpoints. You can transfer an event
to the setpoint and trigger its operation remotely by changing
the event status through PAS.

To enter the Event Flags dialog, select Device Control from the
Monitor menu, and then click on the Event Flags tab.

To change the status of an event flag:

1. In the “Status” box, select the desired flag status.
2. Click on Send.
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EM720 - Device Control |

Femate Relay Control - Event Flags | Device Diagnostics

Open
Flag Mo. Status

Save az...

LClear

Ml

Frint

Receive

2
I T

L= 3 Bt I e I LT T (SO I S
]
]
-

0k Cancel Apply Help
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Upgrading Meter Firmware

You can upgrade device firmware through any communication
port installed in your meter: a serial port, USB, wireless
GSM/GPRS modem, or via the Internet.

Downloading firmware is only supported through the Modbus
RTU/ASCII and Modbus/TCP protocols. If you are connected to
the meter via a serial port, ensure that it operates in Modbus
mode. It is also recommended to set the serial port baud rate
to 115,200 bps. See Configuring Communications on how to
remotely change the protocol and baud rate in your meter.

To download a firmware file to your meter:

1. Check the On-line button on the PAS toolbar, select
Flash Downloader from the Monitor menu, and then
confirm changes.

ed 3
File name: IEM?2D_2E.1 J1_ARBE j Open I
Files of tupe: I_he:-: j Cancel |
[ Open as read-only
4

2. Point to the firmware upgrade file, click Open, and then
confirm upgrading the meter.

3. When asked for the password, type the meter password,
and click OK.

=101 ]

38.8% done

00h 00m 125 left

4. Wait until PAS completes downloading the file. It takes
about 9-10 minutes at 115,200 bps via a serial port, or
about 20 seconds via a USB port, to download the file
to the meter.

EM720_USE - |::'-.,...'-.,Pas"-.,Upgrade'-.,EM?zu_ZE.1.1j o [m]

Download is complete
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5.

Wait about 10 seconds until the meter completes
burning firmware into the flash and reboots before any
further manipulating with the meter.

NOTES

1.

When the meter reboots, the Ethernet and GPRS
networks are both restart, so communications may be
temporarily lost. You may need to wait a short duration
before PAS restores a connection with your meter.

If you are connected to the meter via a wireless GPRS
network, the meter will logout of the network and logon
again so the IP address you used for connecting to the
meter will no longer be supported. You should check the
meter for a new GPRS network IP address either from
the front display, or via PAS using another
communication port.

134

EM720 Power Quality and Revenue Meter




Chapter 7 Monitoring Meters

Viewing Real-time Data

Chapter 7 Monitoring Meters

Viewing Real-time Data

Real-time data is continuously retrieved from your devices and
updated on the screen at the rate you defined in the
Instrument Setup.

To get real-time data from your device:

1. Ensure that the On-line button on the PAS toolbar is
checked.

2. Select the device site from the list box on the PAS
toolbar.

3. Point to RT Data Monitor on the Monitor menu, and then
select a data set you want to view.

Organizing Data Sets

PAS supports 33 programmable data sets with up to 40 data
parameters. Set #0 is intended for simple meters, which have
a limited number of parameters, and is not recommended for
the use with the EM720. To re-organize data sets, select RT
Data Sets from the Monitor menu or click on the button R on
the local toolbar.

Xl
BT Data Set Definition |

Set ft |1 j | REAL-TIME MEASUREMENTS|

Mo Group Parameter Mo Group Parameter LClear |
1 [RTPHASE ﬂ 41 ﬂ 21 |RT PHASE ﬂ %3 THD ﬂ

2 |RTPHASE = vz =22 | R PHasE =] 1 THD = C_lg':“J
3 |RTPHASE RdE || 23 |RT PHASE x| /zTHD A Pasts |
4 [RTPHASE ﬂ 1 ﬂ 24 |RT PHASE ﬂ I3 THD ﬂ

S |RTPHASE =] x|l 25 |RTPHASE =|nkF =]

£ |RTPHASE dILE || 25 |RTPHASE x| 1zwF A

7 |RTPHASE =] L x|l 27 [RTPHaSE =|1zkF =]

& |RTPHASE x| kL2 x|l 28 [RTTOTAL x|t =]

9 |RTPHASE | wwiLs =]l28 |RTTOTAL || kvar A

10 | RT PHASE x| tevar L1 x|l 30 [RTTOTAL =] eva =]

11 | RT PHASE = evar L2 =] 31 [RTTOTAL =|FF =]

12 |RT PHASE x| kvar L3 =]l 32 |RTTOTAL x| FFLAG A

13 |RT PHASE =] ke =]l 33 [RTTOTAL x||FFLEAD =]

14 |RT PHASE x| kwa L2 =] 34 [RT ALK =]mn R

15 |RT PHASE x| kvaLs x|l 35 |RT AU x| FrREG A

16 | RT PHASE x| PFL x|/ 36 [RTPHASE |12 =]

17 | RT PHASE x| FFL2 x| 37 |RTPHASE x|wves R

18 |RT PHASE x| FFLa || 38 |RT PHASE RalNEL A

19 | RT PHASE =] 1 THD x| 39 [mMoME x| MoME

20 |RT PHASE =] v2THD =] 40 [mMOME || MoME

0k I Cancel | Apply | Help |

Some data sets are preset for your convenience and others are
empty. You can freely modify data sets.
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Polling Devices

To run data polling, click on either the Poll button W or
Continuous Poll button W on the local toolbar. Click on the
Stop button (%] to stop continuous polling.

You can open as many monitor windows as you wish, either for
different sites, or for the same site using different data sets.
An open data monitor window is linked to the current site and
does not change if you select another site in the site list.

You can view acquired data in a tabular form or in a graphical
form as a data trend.

The following picture shows a typical data monitor window.

iy PAS ¥1.4 - [D:\Pas] - RT Data Monitor Set #2 - EM720_204_SAT —l&] x|

File Edit Wiew Montor Logs MeterSetup Tools Reports  Window Help

EHE i RRE D H@| [EM720_204_sAT

Iml RT Data Monitor Set #2 - EM720_204_SAT:1

I =S

EM720_204_SAT RT Data Monitor Set #2 AVERAGE MEASUREMENTS 28107109 18:34:16 i’
No. Date,/Time ¥1 vz ¥3a_ | VHIGH | Iz 13| kwil | kwiz | kWi3 |kvarll | kvarlz | kvarls | k¥ALl | kvAlZ | k
1 | 28/07/09 18:3323 | 231.5 ' 231.8 7318 232.0 . 173.53  109.90 . 76696 25644 : 21662 . 16605 12701 . 13.278 : 31.439 28617 . 2
2 | 28/07/09 18:33:24 2314 2320 2319 2319 12346 110,08 26.673 25644 | 21725 | 16.637 | 12670 | 13204 31436 | 28604 2
3| 26/07/09 18:33:25 2314 2319 2319 . 2320 12214 10999 26673 25434 21709 16.629 = 12678 . 13278 31432 28419 2
4| 28/07/09 1B:33:26 | 2314 v aaiaaaaaian s e e e e B T YT T PR PR -
5 | 28/07/09 18:33:37 =10l x|
6| 28/07/09 16:33:26 2315 P a v i
7 | 28/07/09 18:33:29 | 231.5 HABE VARSI MW HNO|T
8 | 28/07/09 18:33:30 2314 EM720_204_SAT RT Data Monitor Set#2 AVERAGE MEASUREMENTS 28/07.09 18:31:16 ﬂ
9| 28/07/09 18:33:31 2314 Lol Min M
10 | 28/07/09 18:33:32 2315 | 40307
11 | 28/07/09 18:33:35 | 2314 I v W4 | 24| 235
12 | 26/07/09 16:33:34  231.4
13 | 28/07/09 18:33:35 . 2315
14 | 28/07/00 18:33:36 2314 2 2¥8 | 2m8 | 2320
15 | 26/07/09 16:33:37 | 231.4
16 | 28/07/09 18:33:38 2315
17 | 28/07/09 18:33:39 | 2316 3 248 | M8 | 2N
18 | 28/07/00 18:33:40 2316
19 | 28/07/09 18:33:41 . 2316
20 | 28/07/00 183342 2316 [ HIG 2:8 | 2M9 | 2320
21 | 28/07/09 18:33:43  231.5
22 | 28/07/09 16:33:44 2316
23 | 28/07/09 1B:33:45 | 2317 2 12350 | 12348 | 12353
24 | 28/07/09 18:33:46  231.5
25 | 26/07/09 16:33:47 | 2316 " 1000e | 10000 | 1oce
26 | 28/07/09 1B:33:48 2316 - -
27 | 28/07/09 18:33:49 | 231.5
28 | 26/07/09 1B:33:50 2316 Lewtr | ssces | 2667s | onees
29 | 28/07/09 1B:33:51 | 2316 ; ;
30 | 28/07/09 18:33:52 2316
31 | 28/07/09 18:33:53 2316 Lo
32| Soi0 /09 i85y 2ac iz || 25844 | 25649 | 25644
33 | 28/07/09 1B:33:55 2317
34| 28/07/09 168:33:56 2316 ' Lewte | 21600 | 21662 | 2170
35 | 28/07/09 1B:33:571 2316 L . : :
Y D0 /NT /AN 103 HED 331 C U-UUU*I H ! ! ! ! ! !
i 607N 28N708 2BN7M8 280709 280709 280708 28ATMD 280709 From 28/07/08 18:33:23.095
163323 183330 183336 183345 183353 183400 183608 1@ae1s  v|[To  28/07/00 18:33:24.033
A

Ready 28/07/09 16:34:48

Polling Options

To change the polling options, click on the Data Monitor
window with the right mouse button and select Options.

If you check “Do not stop on errors”, polling is resumed
automatically when a communication error occurs, otherwise
polling stops until you restart it manually.
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Viewing a Data Table
Changing the Data View

PAS displays data in either a single record or multi-record view.
To change the view, click on the Data Monitor window with the
right mouse button and select either Wrap to see a single
record, or UnWrap to go to the multi-record view.

Adjusting the Number of Rows in a Multi-Record
View

Click the window with the right mouse button, select Options,
adjust the number of records you want to see in the window,
and then click OK. When the number of retrieved records
exceeds the number of rows in the window, the window scrolls
up so that older records are erased.

See Working with Tables in Chapter 9 for more information on
working with tables.

Viewing Data Trend

To view a data trend, click on the E button on the local
toolbar.

To change the time range for your graph, click on the L

button on the local toolbar, and then select the desired date
and time range.

See Working with Graphic Windows in Chapter 9 for more
information on working with graphs.

Saving Data to a File

To save retrieved data to a file for later analysis, click on the
Save button [ ) select an existing database or type the name
for a new database, and then click Save.

To avoid confusion, do not store data files into the “Sites”
directory where site databases are located.
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Printing Data

To check the report, as it will look when printed, select Print
Preview from the File menu.

To print retrieved data, click on the &8 button on the PAS
toolbar, select a printer, and then click OK.

Real-time Data Logging

PAS allows you to store data records to a database
automatically at the time it updates data on the screen.

To setup the real-time logging options:

1. Open the Data Monitor window.

2. Click on the “RT Logging On/Off” £ button on the local
toolbar, or select “"RT Logging Options” from the Monitor
menu.

3. Select a database, or type the name for a new database
and select a directory where you want to save it.

4, Select the number of tables, and the number of records
in each table you want recorded.

5. Adjust the file update rate for automatic recording. It
must be a multiple of the sampling rate that you defined
in the Instrument Setup dialog.

6. Click Save.

When you run real-time data polling, PAS automatically saves
retrieved records to a database at the rate you specified.

The “RT Logging On/Off” button £ on the toolbar should be
checked all the time. You can suspend logging by un-checking
the button, and then resume logging by checking it again.

Viewing Real-time Min/Max Log

To retrieve the real-time Min/Max log data from your meter:

1. Select the device site from the list box on the PAS
toolbar.

2. Point to RT Min/Max Log on the Monitor menu, and then
select a data set you want to view.

3. Ensure that the On-line button @ on the PAS toolbar
is checked.

4. Click on the Poll button B

PAS supports 9 programmable data sets that you can organize
as you wish. To build your data sets, select MinMax Data Sets
from the Monitor menu or click on the button on the local
toolbar.

See Working with Tables in Chapter 9 for more information on
working with tables.

Viewing Real-time Harmonic Spectrum

To retrieve real-time harmonic spectrum from your meter:
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1. Check the On-line button @ on the PAS toolbar.
2. Select the device site from the list box on the toolbar.
3. Select RT Harmonic Monitor from the Monitor menu.

Use the Poll button | B for a single-step poll or the Continuous
poll M button for continuous polling. To stop continuous
polling, click on the Stop button &)

Viewing Synthesized Waveforms

To view synthesized waveforms of voltages and currents, click
on the B2 button on the local toolbar.

See Viewing Waveforms in Chapter 9 for information on using
different spectrum views.

Viewing Real-time Waveforms

To retrieve real-time waveforms from your meter:

1. Check the On-line button @' on the PAS toolbar.
2. Select the device site from the list box on the toolbar.

3. Select RT Waveform Monitor from the Monitor menu.

Use the Poll button | B for a single-step poll or the Continuous
poll M button for continuous polling. To stop continuous
polling, click on the Stop button &)

PAS normally retrieves seven 4-cycle AC waveforms (V1-V3
and I1-14) sampled at a rate of 128 samples per cycle. If you
wish to get only selected phases, select “Options” from the
Tools menu, click on the Preferences tab, check the phases you
want polled, and then click OK.

Retrieved waveforms can be displayed in different views as
overlapped or non-overlapped waveforms, as an RMS cycle-
by-cycle plot, or as a harmonic spectrum chart or a table.

See Viewing Waveforms in Chapter 9 for information on using
different waveform views.
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Chapter 8 Retrieving and Storing Files

Using PAS, you can retrieve recorded events, data and
waveforms from your devices and save them to files on your
PC in the Microsoft Access database format.

Historical data can be uploaded on demand any time you need
it, or periodically through the Upload Scheduler that retrieves
data automatically on a predefined schedule, for example,
daily, weekly or monthly.

If you do not change the destination database location, new
data is added to the same database so you can store long-term
data profiles in one database regardless of the upload schedule
you selected.

Uploading Files on Demand
To retrieve the log files from your device:
1. Select a device site from the list box on the PAS toolbar.
2. Check the On-line button &f¥ .
3. Select Upload Logs from the Logs menu.

Select an upload directory and database nany x|

Save jn:la Log Files j - I.:j( £~

12Ky SUBSTATION  |B) north3_220906
Imp01 Pawer 10
Marth 3

Marth 4

[l north s

MarthZ

File name: Morthl

Select Logs | Cancel |

4. Select a database, or type the name for a new database,
and select a directory where you want to save it.

5. Click on the “Select Logs” button and check boxes for
logs you want to be retrieved from the device.
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6. If you wish to retrieve data starting with a known date,
check the “From” box and select the start date for
retrieving data.

7. If you wish to retrieve data recorded before a known
date, check the “To” box and select the last date for
retrieving data.

8. Click OK.
Using the Upload Scheduler
To setup the Upload Scheduler:

1. Select Upload Scheduler from the Logs menu.

=101 %]
Registered Sites - Configure
Enahled Site Mame Status Schedule Last Access Mext Access
[v £ Export

[v | SA300_Cogevi Wyaiting Daily i 1 0M 706 O0:00: 00

Delete

Add Site

Close

ddads

[ check al
I~ UnCheck all

Suspend
r Scheduler

[ start Mow

Destination Database:
p:'l,Pas'l,Log'l,S.C\SElD_Main.mdb Browse

i
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Files

Using the Upload Scheduler

Click Add Site, point to the site database for which you
want to organize the schedule, and then click OK.

Click Browse and select a database for storing retrieved
data, or type the name for a new database, select a
directory where you want to save it, and then click OK.

Click Configure or double click on the site row.

Configure - SA300_Main : x|

—Upload schedule

"~ Periodic Eachy, hhimm IW
% Daily Skark: tirme, hhram IUU:UU

" ieekly ey af week ISunday 'I
 Monthly Day of month I 1 3:

—Attempts
Iﬁ_ Delay between ,—

Mumbrer 3' =1 attempts, mm:ss 00:30

—RTiC svnchronization

™ Enable Password I

Select Logs | Auto Archive |

oK I Zancel |

Select a daily, weekly or monthly schedule, and adjust
the start time. If you wish to upload data periodically in
predefined intervals, click on “Periodic” and define the
time period in hours and minutes.

Select the number of attempts to upload data in the
event of temporary communication problems or
unavailability of your device, and the delay between
attempts in minutes and seconds.

If you wish to use the schedule to synchronize the
device clock with your PC, check the “RTC
Synchronization Enable” box. If your device is password
protected by a communications password, type in the
password you set in the device to allow PAS to update
the clock.

Click on the Select Logs button, check the boxes for logs
you want to upload on a schedule, and then click OK.

Check the Enabled box at left to activate a schedule for
the device.

10. Click Close to store your schedule.

To keep the Upload Scheduler running, the On-line button G
on the PAS toolbar must be checked all the time. If you
uncheck it, the scheduler stops operations. This does not cause
loss of data, since the scheduler will resume operations when
you check this button again.
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Suspending the Scheduler

To suspend the Upload Scheduler, check the Suspend
Scheduler box at right. To activate the Upload Scheduler, leave
this box unchecked.

Running the Scheduler on Demand

You can run the scheduler at any time outside the schedule by
checking the Start Now box at right. This is a one-time action.
After uploading is completed, the Upload Scheduler un-checks
this box automatically.

Reviewing Upload Problems

When the Upload Scheduler fails to retrieve data from the
device, or some data is missing, or another problem occurs, it
puts an error message to the log file. To review this file, select
System Log from the View menu.

Retrieving EN50160 Statistics Files

The EN50160 statistics files and present contents of the
EN50160 evaluation counters can be retrieved by PAS and
stored to a database for later analysis.

Using the Upload Scheduler

The PAS Upload Scheduler automatically retrieves the
EN50160 statistics files on a daily or weekly basis depending
on the EN50160 evaluation period selected in your device.

Select the Daily or Weekly schedule for the EN50160 statistics
files when configuring the upload schedule (see Using the
Upload Scheduler). Check the Data log #9 and #10 boxes in
the Select Logs dialog box for uploading the EN50160
Compliance Statistics and EN50160 Harmonics Survey files
respectively.

Retrieving EN50160 Statistics Files on Demand

To manually retrieve the EN50160 statistics files on demand,
select “Upload EN50160 Compliance Stats” from the Logs
menu and specify the database to which you want the data to
be stored.

Retrieving the EN50160 Online Statistics

To retrieve the present contents of the EN50160 statistics
counters accumulated since the beginning of the current
evaluation period, select “"Upload EN50160 Online Stats” from
the Logs menu and specify the database to which you want the
data to be stored. The statistics records are marked as online
events.

See Viewing EN50160 Statistics Reports on how to get the
EN50160 compliance report for the latest online statistics
stored in the database.

Viewing Files On-line

Sometimes, it is useful to review a particular piece of historical
data on-line at the time you expect new events to appear in
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Files

the log. PAS allows you to retrieve historical data from a
particular log without storing it to a file. The data appears only
in the window on your screen. You can save it manually to the
database.

To view the log data on-line, check the On-line button & on
the PAS toolbar, select the log you want to retrieve in the Logs
menu, and then click on the Poll button K . Only new log
records are retrieved from the device. If you want to review
the entire log from the beginning, click on the Restore log
button ¥, and then click on the Poll button W .

NOTES

1. When reading multi-section profile data and PQ
statistics files, only a first section is available for reading
online.

2. There is a difference between reading waveforms on-
line and viewing waveform files. Online waveforms are
read one record a time, so a multi-record waveform
series may not be viewed as a single waveform.

See Chapter 9 Viewing Log Files and Reports for information
on using different log views.

Retrieving Waveforms On-line on Events

Exporting Files

Looking after a specific event in a waveform file may take
much time, especially with low-speed serial communications.

If you find an event in the event log, PQ log or Fault log file for
which a waveform has not been yet retrieved, you can instruct
PAS to read it for you and store in the meter database without
the need to read the entire file.

See Reading and Storing Waveforms On-line in Chapter 9 on
how to get a waveform from the meter for a specific event.

Exporting Files in COMTRADE and PQDIF Formats

The COMTRADE and PQDIF file converters allow you to convert

waveforms into COMTRADE or PQDIF file format, and data log
tables - into PQDIF format.

Manual Converting

To manually convert your waveforms or a data log into

COMTRADE or PQDIF format:
1. Click on the Export & button on the PAS toolbar.
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Export: Select a Source File - North 3 i |
Look jn. | (3l Log Files x| « @ ok E- Tables:

12K SUBSTATION

Morth 3

Marth 4

Morth1

Marthz
north3_220906

Power 10

Aaveform Log 7

File: narne: INorth 3 Open I I waveform Log 7
Files of type: IAccess [ atabage 7. mdb] j Cancel | Delete |

2. Select the database and a waveform or data log table
you want to export, and then click Open.

21|

Save _in:la Log Files j = = ER-

File hame: |North 3 Save I
Save s ype: |COMTRADE 1999 ASCII Files [*.dat) =l Cancel |

COMErEss =

3. Select a directory where you want to store your
exported files, type a file name that identifies your files,
select a desired file output format, and then click on the
Save button. The PQDIF files are commonly recorded in
compressed format. If you do not want your files to be
compressed, uncheck the Compress box before saving
the file.

In COMTRADE format, each waveform event is recorded into a
separate file. A COMTRADE waveform file name contains a site
name followed by an ID of the fault or power quality event,
which triggered the waveform record.

PQDIF file names contain a site name followed by a timestamp
of the first event recorded to the file, and may look like
12KVSUB_20040928T133038.pqd.

Automatic Converting

PAS allows you to automatically convert waveform and data
logs into COMTRADE or PQDIF format at the time you upload
data from your devices via the Upload Scheduler.
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Files

To automatically convert your waveform or data log tables into
COMTRADE or PQDIF format:

1. Open the Upload Scheduler.

E.{PAS ¥1.3 - [E\Projects'Pas_¥1] e == x|
File Edit View Momtor Logs MeterSetup Tools Reports Mfindow  Help

S @ e S @ E 6] e Mm@ -E- =2 % H| % 59

Upload Scheduler " : ol

Registered Sites H Configure

Enbled | Site Name Schetle Last Access Next Access
HIE Export

- . 1
Export i : =1olx|

Exported Files Browise |
Record To

|w| Data Log 1 | D:PasLogiorth 3.ped

v Wavefarm Log 7 _ - Cancel
wavefarmlogs | Savein o =] + @ ek m-

=3
2
=
&

CUTR ot 3 Save |
Save as lype: | Electiotel PODIF Fies [*pad) | Cancel

Compress [

Ready 16/10f06 21:04:21

2. Highlight a desired device site with the left mouse
button, and then click on the Export button.

3. Check the Enabled box for a data log or a waveform log
table you want to automatically convert at the upload
time.

4. Highlight the Record to... row for the selected table and
click on the Browse button.

5. Select a folder where you want to store converted files,
type in the converted file’'s name, select a desired
output file format, and then click on Save.

6. Repeat the same for all tables you wish to be converted.
7. Click OK.

Exporting Files in Excel Format

PAS can automatically convert data files into the Microsoft
Excel workbook format while retrieving data from your meters
via the Upload Scheduler.

To store files in Excel format, follow instructions in the previous
section and select Excel Workbook as the output file format.

The first row of the Excel table lists data names (see Appendix
A) and the second row provides data codes, which identify
recorded data points (see Modbus communications guide for
data codes) that may be useful for automated table
processing.
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Storing Files

Archiving Files

Each table row is provided with the device identifier that you
can define in the meter database (see Creating a New Site for

your Meter).

Microsoft Access databases tend to grow fast. Databases above
0.5 Gigabytes can drastically slow down file operations.

To avoid enormous growing files, you can either periodically
change the target database, or use the Upload Scheduler’s file
archiver to automatically move older data to archives.

The Upload Scheduler archives files upon a weekly, monthly or
yearly schedule. When archiving data, a new database is
created to where older data from your present database with
the expired archiving date is moved.

An archive file keeps the original database name to which the
date of the oldest database record is added, so you can easily
identify your archives and work with them as you work with a
regular database.

To provide a schedule for archiving files:

1. When defining a schedule for uploading files from your
meter, click on Configure or double click on the site row.

2. Click Auto Archive.

Auto Archive x|

— v Enable

 wieekly

" Manthly

Ok I Cancel

3. Check the Enable box and select a periodic schedule for
archiving your files for this site.

4. Click OK.

To avoid archiving partially updated data, archiving is
performed in a day after expiring a scheduled period and not
before 2 hours a.m.
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Chapter 9 Viewing Files and Reports

Operations with Files

Files you read from the meters are stored in one or in a number
of tables in the meter database. Sections of multi-section files
like waveforms, load profiles and PQ statistics files are stored
in multiple tables - each file section in a separate database
table.

Opening a Database Table
To open a database table:
1. Click on the Open button = on the PAS toolbar, or
select “"Open...” from the File menu.

2. Select “Access Database (*.mdb)” in the “Files of type”
box; select a directory where your files are located, and
point to the file you wish to open.

3. Select a desired table on the right pane, and then click
Open, or double click on the table name.

Names of the last 16 files you opened are stored in the File
menu, so you can select them directly from the menu.

Saving Data to a File
To save data from the open database table to a file:
1. Click on the Save button E, and select a directory
where you want your file to be stored.
2. Select a database or type the name for a new database.
3. Click Save.

To avoid confusion, do not store data files into the “Sites”
directory where site databases are located.

Viewing Options
Customizing Views

Changing Date Order
To change the way PAS displays the date:

1. Select Options from the Tools menu and click on the
Preferences tab.

2. Select the preferred date order.
3. Click OK.
Selecting Timestamp Format

The timestamp is normally recorded and displayed on the
screen at a 1-ms resolution. If you have an application that
does not support this format, you may instruct PAS to drop
milliseconds.

To change the way PAS records and displays the timestamp:

1. Select Options from the Tools menu and click on the
Preferences tab.
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Working with Tables

2. Select the preferred timestamp format.
3. Click OK.

Selecting Font and Grid

To change the table font or a type of the grid lines:

1. Click with right mouse button on the table, select
Options and click on the Table tab.

2. Select the font type and size and how you wish the table
grid to be shown.

3. Click OK.

Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or
secondary units.

To change units, click on the table with the right mouse button,
select Options, select the desired units for voltages and
currents, and then click OK.

Copying a Table

To copy the entire table, or its part, into the Clipboard or into
another application such as Microsoft Excel or Word:

1. Click on the data window with the right mouse button
and choose Select All, or click on the upper-left corner
of the table (where the "“No.” label is commonly
displayed).

2. Click with the right mouse button on the window again

and choose Copy, or click on the Copy button on the
PAS toolbar.

3. Run the application to which you want to copy data,
position the cursor at the correct place.

4. Click the Paste button E& on the application's toolbar
or select Paste from the Edit menu.

When copying, table columns are separated by a tab character.

Printing a Table

To check how your document appears on a printed page, select
Print Preview from the File menu.

To print a table to a printer, click on the print button & on
the toolbar, select a printer and click OK.

Working with Graphic Windows
Selecting Channels

To select the channels you want to view on the screen, click on
the graph window with the right mouse button, select
“Channels...”, check the channels you want displayed, and
then click OK.

Checkboxes for channels that are not available in the present
view are dimmed.
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Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or
secondary units.

To change units, click on the table with the right mouse button,
select Options, select the desired units for voltages and
currents, and then click OK.

Selecting the Time Axis

In waveform views, the horizontal axis can be displayed either
in absolute time with date and time stamps, or in milliseconds
relatively to the beginning of a waveform.

To change the time units, click on the waveform window with
the right mouse button, select “"Options...”, click on the “Axes”
tab, select the desired units, and then click OK.

Selecting Line Styles and Colors

Channel waveforms can be displayed using different colors and
line styles.

To change the colors or line styles, click on the graph window
with the right mouse button, select “"Options...”, click on the
Display tab, adjust colors and styles, and then click OK.

Selecting Grid and Frame Colors

Click on the graph window with the right mouse button, select
“Options...”, click on the Display tab

To change the color or style of the grid lines, click on the Grid
line on the left pane, and then select the color and style for the
grid. To disable the grid, uncheck the Grid Visible box.

To change the window frame color to white, check the White
Frame box at right.

Using Marker Lines

The waveform and trend windows have two blue dashed
marker lines. The left marker indicates the starting position
and the right marker indicates the end position for calculating
the average and peak values.

The minimum distance between the two markers is exactly one
cycle.

To change the marker position, click on the 4 button, or click
on the window with the right mouse button and select Set
Marker, and then click on the point where you want to put the
marker.

You can also drag both markers with the mouse, or use the
right and left arrow keys on your keyboard to change the
marker position. Click on the graph pane to allow the keyboard
to get your input before using the keyboard.

Delta Measurements

To measure the distance between two waveform or trend
points, click on the Delta button & , then click on the first
point, and then click on the second point.
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The first reference point is still frozen until you close and
reopen Delta, while the second point can be placed anywhere
within the graph line. You can measure a delta in both
directions.

To disable delta measurements, click on the Delta button once
again.

Using a Zoom

You can use a horizontal and, for waveforms, also a vertical,
zoom to change size of your graph.

Use the & X 4P P4 buttons on your local toolbar to zoom
in and zoom out. One click gives you a 100-percent horizontal
or 50-percent vertical zoom. Two buttons & & representing
magnifying glasses give you a proportional zoom in both
directions.

Changing Region Size
In overlapped waveforms and in the ITI curve graph, you can
change the scale of a selected graph region.

Click on the graph window with the right mouse button, click
'Zoom', point onto one of the corners of the region you want
to zoom in, press and hold the left mouse button, then point
to another corner of the selected region and release the mouse
button.

Copying a Graph

To copy a graph, or its part, into the Clipboard or into another
application such as Microsoft Excel or Word:

1. Click on the graph window with the right mouse button
and choose Copy All, or Copy Waveform. Some windows
may have additional options.

2. Position the cursor at the correct place where you whish
to copy the graph.

3. Click the Paste button B on the application's toolbar
or select Paste from the Edit menu.

Printing a Graph

To check how the graph appears on a printed page, select Print
Preview from the File menu.

To print a graph to a printer, click on the print button & on
the toolbar, select a printer and click OK.
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Viewing the Event Log

The Event log contains time-tagged events related to
configuration changes, resets, device diagnostics, and setpoint
operations.

The Event log is displayed in a tabular view, one event per row.
Use the scroll bar to view the entire log contents.

EigPAS ¥1.4 - [D:Pas] - Event Log - EM720_204_SAT o |
File Edit Yiew Monktor Logs MeterSetup Tools Reports Window Help
EE@ 5 ER|S @[] rmrzo 204 sar Clm -8 . BB X - &8 %582
[ Event Log - EM720_204_SAT (=]
K86 E N 0B 7|
EM720_204_SAT EventLog 280709 1§:16:03 -

No. Date/Time Event Cause Point/Source Yalue Effect Target
56 02/06/09 19:58:56.299 SPB:54 SP EYENT ¥DC 0.00 : SP. operated #b
57 02/06,/09 19:58:57.306 S5Pb:54 SP EYENT ¥DC 7.86 : SP.released #b
58 02/06/09 20:26:33.940 E¥Y:55 CoMM RTC 02/06/09 20:26:32 : RTC set
59 03/06/09 00:15:46.747 EY:56 COMM Data memory Cleared max dnnd POYYER
60 03/06/09 00:15:47.435 E¥:57 coMM Data memory Cleared max dmd YOLT/AMP
61 03/06/09 00:37:04.097 EY:58 CoMM RTC 03/06/09 D0:37:05 : RTC set _I
(4 03/06/09 09:18:13.317 EY:59 COMM Basic setup Setup change
b3 03/06,/09 09:18:59.000 E¥:60 CcomMM RTC 03/06/09 09:18:58 @ RTC set
64 03/06,/09 10:07:40.000 E¥:61 CoMM RTC 03/06/09 10:07:37 : RTC set
65 03/06/09 11:02:56.000 E¥:62 coMM RTC 03/06/09 11:02:58 @ RTC set
bb 03/06,/09 12:59:46.000 E¥:63 CcomMM RTC 03/06/09 12:59:46 : RTC set
67 03/06,/09 13:00:41.000 EY:64 CoMM RTC 03/06/09 13:00:41 : RTC set
(1] 04/06/09 00:18:32.457 E¥:65 CoMM Data memory Cleared max dmd POWER
69 04/06/09 00:18:33.161 E¥:66 coMM Data memory Cleared max dmd YOLT/AMP
70 04/06,/09 00D:43:25.999 EY:67 CoMM RTC 04/06/09 D0:43:23 : RTC set
Tl 07/06/09 09:55:32.616 EY:68 EXTERMNAL Power down
iz 07/06,/09 09:55:33.000 E¥:69 SELF-CHECK RTC 30/11/20 01:40:45 : RTC set
73 07/06,/09 09:55:33.000 EY:70 EXTERMNAL Power up
T4 07/06/09 09:55:36.525 S5PB:71 SP EYENT ¥DC 0.00 : SP. operated #6
5 07/06/09 09:55:37.515 SPB:71 SP EYENT ¥DC 7.24 : SP.released #b
76 | 07/06,00 13:09:47.000 \WaveformLog 1 07/06/09 09:55:36.312 | 07/06/00 10:53:31 © RTC set
77 07/06/09 15:31:45.519 T I CYLCTTT YOO . 5.59 : SP. operated #6
i 07/06/09 15:31:47.517 SP6:73 SP EYENT ¥DC 8.28 | SP.released #b
79 07/06/09 15:32:17.484 SPE:74 SP EYENT ¥DC 0.00 : SP. operated #6
a0 07/06/09 16:20:38.434 E¥:75 EXTERMNAL Power down
81 07/06,/09 16:20:39.000 E¥: 76 SELF-CHECK RTC 30/11,/20 01:40:41 : RTC set
82 07/06,/09 16:20:39.000 EY:77 EXTERMNAL Power up
83 07/06/09 16:20:42.523 SP6:78 SP EYENT ¥DC 0.00 : SP. operated #6
84 07/06/09 16:20:43.533 SPb:78 SP EYENT ¥DC 7.66 : SP.released #b
85 08/06,/09 09:11:32.000 EY:79 CoMM RTC 07/06/09 16:34:29 : RTC set
&6 08/06,/09 09:58:32.342 E¥:80 CoMM Data memory Cleared max dmd POWER
a7 08,/06/09 09:58:33.108 E¥:81 coMM Data memory Cleared max dmd YOLT/AMP
88 08/06/09 10:32:44.878 EY:82 CoMM RTC 08/06/09 10:32:44 : RTC set
&9 08/06,/09 14:58:50.370 EY:83 CoMM Data memory Cleared PO Log
90 09/06,/09 00:06:04.632 E¥:84 coMM Data memory Cleared max dmd POWER
a1 09/06/09 477 E¥:85 COMM Data memory Cleared max dmd YOLT/AMP
92 09/06/09 00:41:56.712 E¥:86 coMM RTC 09/06,/09 D0:41:55 : RTC set
93 10/06/09 00:16:23.933 Ev¥:87 coMM Data memory Cleared max dmd POWER v|

Ready 28/07/09 16:16:56

See Working with Tables for more information on viewing
options.

Filtering and Sorting Events

You can use filtering to find and work with a subset of events
that meet the criteria you specify.

Click on the Filter button f , or click on the report window
with the right mouse button and select “Filter...”. Check the
causes of events you want to display, and then click OK. PAS
temporary hides rows you do not want displayed.

To change the default sorting order based on the date and

time, click on the Sort button 2l , or click on the report window
with the right mouse button and select “Sort...”, check the
desired sort order, and then click OK.

Linking to Waveforms and Data Records

If a setpoint is programmed for logging setpoint operation
events and it could trigger waveform or data recording, PAS
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automatically establishes links between the event and other
database records where it finds a relationship with the event.

The event ID for which PAS found related data is blue colored.
Click on the colored ID to check a list of the event links. Click
on a list item to move to the related waveform or data log
record.

Retrieving Waveforms Online

If you found an event for which you expect a waveform to be
recorded in the meter, but it has not yet been stored to the
database, you can retrieve it online.

Events for which PAS did not find a corresponding waveform in
the database are still black colored.

"

Click on the event ID, then click on the “Retrieve Waveform
prompt and point to a database to which you want the
waveform to be stored.
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Viewing the Power Quality Event Log

The EN 50160 PQ event log stores individual time-tagged
power quality events.

The PQ log file is displayed in a tabular view, one event per
row. Use the scroll bar to view the entire log contents.

B PAS ¥1.4 - [DryPas] - PQ Log - North4 : - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  wWindow  Help
El a0 ER| S| m|E o] [rreo_z04_sar Clm|E - - B E X = B8 8% 2]
[ PO Log - North4 =10 x|
m| A sl 6 E h oD 7]
Horthd PO Log 280709 19:30:09 -
No. Date/Time Event Fault Phase Fault PU Duration
Category Magnitude
1 27/08/06 23:00:01.258 PQE4:135 Flicker severity ¥3Plt 3.08 1:59:59.223000
2 29/08/06 15:00:01.204 PQE4:136 Flicker severity ¥1 Plt 1.88 2:00:00.346000
3 29/08/06 15:00:01.204 PQE4:136 Flicker severity ¥2 Pt 1.87 2:00:00.346000
4 29/08/06 15:00:01.204 POE4:136 Flicker severity ¥3Plt 1.97 2:00:00.346000
5 02/09/06 02:03:35.071 PQE5:137 Yoltage dip ¥i2 17235 0.78 0:00:00.049000
[} 02/09/06 03:00:01.273 PQE4:138 Flicker severity ¥1 Plt 4.33 1:59:59.779000
T 02/09/06 03:00:01.273 PQE4:138 Flicker severity ¥2 Plt 1.45 1:59:59.779000
8 02/09/06 03:00:01.273 PQE4:138 Flicker severity ¥3PIt 1.25 1:59:59.779000
k) 03/09/06 19:00:01.179 PQE4:139 Flicker severity ¥2 Pt 2.05 1:59:59.396000
10 06,/09/06 00:51:00.033 PQE5:140 ¥Yoltage dip ¥23 16634 0.76 0:00:00,
11 06/09,/06 01:00:01.332 PQE4:141 Flicker severity ¥1Plt 1.75 3:59:59.423000
12 06,/09/06 01:00:01.332 PQE4:141 Flicker severity ¥2 Plt 4.97 3:59:59.423000
13 06,/09/06 01:00:01.332 PQE4:141 Flicker severity ¥3 Pt 1.81 3:59:59.423000
14 06/09,/06 01:04:48.105 PQE5:142 ¥Yoltage dip ¥23 15355 0.70 0:00:00.100000
15 07/09/06 13:11:30.019 PQE1:143 Power fr ¥ 49.48 0.990 0:00:09,
16 08/09/06 07:32:05.993 PQES: 144 ¥oltage dip ¥i2 5096 0.23 0:00:00.110000
17 08/09,/06 07:32:05.993 PQE5:144 ¥oltage dip ¥Z3 4930 0.22 0:00:00.110000
18 08/09/06 07:32:05.993 PQES:144 Yoltage dip ¥31 5222 0.24 0:00:00.110000
19 08,/09,/06 07:32:06.283 POET:145 Temporary overvoltage ¥iz 24287 1.10 0:00:15.533000
20 08/09/06 07:32:06.283 POET:145 Temporary overvoltage ¥23 24278 1.10 0:00:15.533000
21 08/09/06 07:32:06.283 PQET:145 Temporary overvoltage Y3l 24314 1.11 0:00:15.533000
22 08,/09,/06 502 PQE4:146 Flicker severity ¥1 Pt 9.48 2:00:;00,
23 08/09,/06 :00.502 PQE4:146 Flicker severity ¥2Plt 9.88 2:00:00.
24 08/09,/06 502 PQE4:146 Flicker severity ¥3Plt 9.58 2:00:00,
25 09/09/06 23:00:01.063 PQE4:147 Flicker severity ¥2 Plt 233 2:00;00.240000
2b 10/09/06 10:25:52.392 POET:148 Temporary overvoltage Y1z 24344 1.11 0:00:41.917000
27 10/00,/06 10:25:52.302 WaveformLog 1 10/09j06 10:25:52.332 V23 24278 110 0:00:41.917000
28 10/09/06 10:25:52.392 TQL T IF0 TEMpUTary U¥eT YoTage ¥3l 24345 1.11 0:00:41.917000
29 10/09/06 14:08:09.574 PQE5:149 ¥oltage dip ¥12 5778 0.26 0:00:00.170000
30 10/09/06 14:08:09.574 PQE5:149 Yoltage dip ¥23 5845 0.27 0:00:00.170000
31 10/09/06 14:08:09.574 PQES:149 Yoltage dip ¥3l 6031 0.27 0:00:00.170000
32 10/09/06 14:08:10.014 POET:150 Temporary overvoltage ¥iz 24344 1.11 0:00:00.170000
33 10/09/06 14:08:10.014 PQET:150 Temporary overvoltage Y3l 24257 L10 0:00:00.170000
34 10/09/06 14:08:11.8624 PQET:151 Temporary overvoltage ¥iz 24567 1.12 0:00:23.490000
35 10/09/06 14:08:11.824 POET:151 Temporary overvoltage ¥23 24502 1.11 0:00:23.490000
36 10/09/06 14:08:11.824 POET:151 Temporary overvoltage ¥31 24585 1.12 0:00:23.490000
a7 10/09/06 15:00:00.864 PQE4:152 Flicker severity ¥1 Plt 9.02 1:59:59.961000 ;I
|D:\Pas\,Log Filesinorthd_220906. mdb v

Ready 28/07/09 15:30:27

See Working with Tables for more information on viewing
options.

Filtering and Sorting Events

To filter events, click on the Filter button foe , or click on the
report window with the right mouse button and select
“Filter...”, check the categories of events you want to display,
and then click OK.

To change the default event sorting order, click on the Sort

button £4 , or click on the report window with the right mouse
button and select “Sort...”, check the desired sort order, and
then click OK.
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Fiter x|

[T checkal [ clear all

¥ Power Frequency

[v “olkage waristions

¥ Rapid voltage changes
[ Flicker severity

Iv “olkage dips

v Yalkage interrupkions
v Temporary overvolbages
I Transient overvoltages
¥ Yaltage unbalance

I¥ Harmonic voltage

Iv Inkerharmaonic valtage

[ Mains signaling waltage

Cancel |

Linking to Waveforms and Data Records

PQ events for which PAS found related links are blue colored.
Click on the colored ID to check a list of the event links. Click
on a list item to move to the related waveform or data log
records. Data records associated with the event are taken into
a separate window for easy viewing and trending.

Retrieving Waveforms Online

If you found an event for which you expect a waveform to be
recorded in the meter, but it has not yet been stored to the
database, you can retrieve it online.

Events for which PAS did not find a corresponding waveform in
the database are still black colored.

Click on the event ID, then click on the “Retrieve Waveform”
prompt and point to a database to which you want the
waveform to be stored.

Viewing the ITI (CBEMA) Curve

Impulsive transients and short-duration voltage variations
(sags and swells) can be viewed as magnitude/duration pairs
on the ITIC (the Information Technology Industry Council,
formerly CBEMA) curve chart. To view an ITI curve chart, click
on the “ITI” button on the window toolbar.

To view the event details, click on the event point with the left
mouse button. To directly move to the related power quality
report entry or to a waveform record, click on the
corresponding list item with the left mouse button.
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B PAS ¥1.4 - [DryPas] - PQ Log - North4 - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  wWindow  Help
=l m|

EEHE SRR E @ ||§| [EM720_204_sAT

B BB X O E RSS2

[ PO Log - North4:1 =10 x|
m A6 E h oD
Horthd PO Log 280709 19:30:09 -
No. Date/Time Event Fault Phase Fault PU Duration
Category Magnitude
1 27/08/06 23:00:01.258 PQE4:135 Flicker severity ¥3Plt 3.08 1:59:59.223000
2 29/08/06 15:00:01.204 PQE4:136 Flicker severity ¥1 Plt 1.88 2:00:00.346000
3 ggf; gge’; gg :?g i PO Log - North4:2 (=]
5 0z/09/06 020 BB | A | G 2| B ﬂ°|“?‘
[} 02/09/06 03:0
7 02’;09?05 030 ITI {(CBEMA) Curve
[ 02/09/06 03:0| =00
9 03/09/06 19:0
10 06,/09/06 00:5
11 06,/09,/06 01:0
12 06/09,/06 01:0
13 | 06/09/06 01:0( ]
14 06,/09,/06 01:0
15 07/09/06 13:1
16 08/09/06 07:3
17 08/09/06 07:3
18 08/09/06 07:3 % Prohibited Region
19 08/09/06 07:3 § 3004
20 08/09,/06 07:3 | %
21 08/09/06 07:3| £
22 08/09/06 09:0 2
23 08/09/06 09:0 | 5
24 08/09/06 09:0( = |
25 09/09/06 23:0 %
76 10/09/06 10:2 | o
27 10/09,/06 10:2
28 10/09/06 10:2
29 10/09/06 14:0 . < = 1 -
30 10/09/06 14:0| 104 POE7:1S0 10j0S/06 14:05:10.014
31 10/09/06 14:0 :. |
32 10/09/06 14:0 T ‘Waveform Log 1 10/09(06 14:08:09.954
33 10/09,/06 14:0
34 10/09/06 14:0 Mo Interruption in Function Region P No Damage Region
35 10/09/06 14:0 o o
3 10/09/06 14:0 1us 1D|us 100I us 1 r:ns 10 Ims 100I ms 1 ‘s 10‘ H 100 5
i ll],-'tl]B,-'jDE 13 Duration in Seconds
D:Pasilog Filesinarthd_220¢ (05251 og Filesinorthd_220906. mdb 7
Ready [28j0709 19:31:56

See Using a Zoom and Changing Region Size for information
on how to change the graph scale to separate closely located
elements.
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Viewing the Fault Log

The Fault recorder stores time-tagged fault events.

Fault log files are displayed in a tabular view. Use the scroll bar
to see the entire log contents.

B PAS ¥1.4 - [DryPas] - Fault Log - North 4 - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  Window Help

EHE 5 R2RE @ @HEM?ZU_Z[M_SAT -l m| E - E - &

il Fault Log - North 4

P

Horth 4 Fault Log 28/07/09 19:41:20
Date/Time Fault Phase Amps Yolts Duration
Category Magnitude Magnitude
10/07/03 16:09:05.855 H I4 {neutral) Current 134.17 ] 67788
10/07/03 16:09:05.855 i I4 {neutral) Current 124.91 5 67915 . 0:00;00.033
10/07/03 16:09:05.855 H 14 (neutral) Current 122.47 . 63705 5 0:00:00.033
10/07/03 16:31:00.521 . Undervoltage 268.66 . 54994 . 0:00:00.083
10/07/03 16:31:00.521 . Undervoltage 250.25 . 55745 . 0:00;00.083
10/07,/03 16:31:00.521 . Undervoltage 218.65 . 54860 H
10/07/03 16:50:49.247 B Zero-seq. Current 459.13 . 54133
10/07/03 16:50:49.247 : Zero-seq. Current
10,/07,/03 . B Zero-seq. Current
10707703 p B I4 {neutral) Current
10/07/03 17:20:57. B I4 {neutral) Current
10,/07/03 B 14 {neutral) Current
12/07/03 05:50:49.698 H Zero-seq. Current
12/07/03 05:50:49.698 H Zero-seq. Current 0:00:00.033
12/07,/03 05:50:49.695 H Zero-seq. Current . 0:00:00.033
12,/07,/03 05:50:49.733 E I4 {neutral) Current A 0:00:00.232
12/07/03 05:50:49.733 R 14 {neutral) Current 0:00:00.232
12/07,/03 05:50:49.733 E 14 {neutral) Current 0:00:00.232
22/07/03 12:49:35.379 : Undervoltage 0:00:00.066
22/07/03 3 5 Undervoltage
22,07,/03 3 5 Undervoltage
22/07/03 12:49:35.862 E Zero-seq. Current
22/07/03 12:49:35.862 E Zero-seq. Current
22/07/03 12:49:35.662 i Zero-seq. Current . ) . 0:00:00.060
22/07/03 12:49:35.923 B I4 {neutral) Current . 3 . 0:00:00.022
22/07/03 12:49:35.923 B I4 {neutral) Current . . 0:00:00.022
22/07/03 12:49:35.923 Waveform Log 1 22/07/03 12:49:35.279 3 B 0:00:00.022
22/07/03 12:51:04.478 T IO TYETCOITETIC !
22/07/03 12:51:04.478 FE5:10 Overcurrent
22/07/03 12:51:04.478 FE5:10 Overcurrent
22/07/03 X FE1:11 Zero-seq. Current
22/07/03 X FE1:11 2Zero-seq. Current
22,07,/03 . FE1:11 Zero-seq. Current
22/07/03 X FE5:12 Overcurrent
22/07/03 12:51:04.972 FE5:12 Overcurrent H
22/07/03 12:51:04.972 FE5:12 Overcurrent . K 0:00:00.022

|DiPaslLog Files\Narth 4 r.mdb

=z
&

e8| =l | o e | [ e P |

Ready 28/07/09 15:41:35

See Working with Tables for more information on viewing
options.

Filtering and Sorting Events

To filter events, click on the Filter button foe , or click on the
report window with the right mouse button and select
“Filter...”, check the categories of events you want to display,
and then click OK.

To change the sorting order, click on the Sort button El, or
click on the report window with the right mouse button and
select “Sort...”, check a desired sort order, and then click OK.
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[T Checkall I Clear Al

¥ Extemal Trigger

¥ Zero-Sequence Curent
¥ Zem-Sequence Yaoltage
Iv Cument Unbalance

Iv “oltage Unbalance

v Overcument

v Undervaoltage

¥ 14 [neutral] Current

Cancel |

Linking to Waveforms and Data Records

When displaying the fault report, PAS establishes links
between the event and related waveforms and data log
records. Fault events for which PAS finds related links are blue
colored.

Click on the colored event ID with the left mouse button to
check a list of the event links. Click on a list item to move to
the related waveform or data log records. Data log records
associated with the fault event are taken into a separate
window for easy viewing and trending.

Retrieving Waveforms Online

If you found an event for which you expect a waveform to be
recorded in the meter, but it has not yet been stored to the
database, you can retrieve it online.

Events for which PAS did not find a corresponding waveform in
the database are still black colored.

Click on the event ID, then click on the “Retrieve Waveform”
prompt and point to a database to which you want the
waveform to be stored.
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Viewing the Data Log

Data log files can be displayed in a tabular view, one data
record per row, or in a graphical view as a data trend graph.

EiPAS ¥1.4 - [D,Pas] - Data Log 1 - EM720_204_SAT —l&] x|

File Edit Wiew Montor Logs MeterSetup Tools Reports  Window Help

EHE i RRE D \@Hfmzu_zm_sm A= B % %S| %

EM720_204_SAT DataLog1 2807709 19:43:04

MNo. Date/Time Event ¥i Y2 ¥3 )8 ] 12 I3 kw kvar k¥A PF ¥1THD | ¥2THD | ¥3 THD | I1 THD
1 15/07/09 18:30:00.009  SP1 2322 | 2333 | 2324 | 135 ( 0.84  1.06 @ 57.768 15.494 59.610 @ 0.966 2.8 31 3.5 T4
2 15/07/09 18:45:00.019  SP1 2319 2335 2323 135 : 0.86  1.05 : 58.098 15.270 60.071 0.967 2.7 3.1 3.4 1.3
3 15/07/09 19:00:00.013 = SP1 2334 | 2348 @ 2339  1.06 : 0.65 0.83 @ 46.056 1.323 46.075 1.000 3.0 3.3 3.6 11.0
4 15/07/09 19:15:00.011 = SP1 2339 | 2352 2345 © 1.29 : 0.82 1.06 @ 56.726 16.126 58.974 @ 0.962 3.0 3.3 3.6 8.1
5 15/07/09 19:30:00.017  SP1 234.2 | 2356 0 2351 096 : 0.57  0.74 | 41.244 -1.434 41.269 : -0.999 2.9 3.3 3.6 12.7
6 15/07/09 19:45:00.012  SP1 2320 AT 234N 127 0TI NaAT | EnATD 11 162 1 o4 nove kX a2 23 ac
¥ 15/07/09 20:00:00.021 =[0] x|
8

15/07/09 20:15:00.016  SF =1 | i a= = A ¥
9 15/07/09 20:30:00.013 SFE| Hake ‘ ‘@ Q\ S 0N| Warw | d n°| ?|

10 15/07/09 20:45:00.015 = SF EM720_204_SAT Data Log 1 28/07/109 19:43:16 > -
11 15/07,/09 21:00:00.013 = SF Avyg Mliry hfax

12| 15/07/09 21:15:00.017 = SF

13| 15/07/09 21:30:00.014 SF H 1 2332 | IM9 | 2342
14 | 15/07/09 21:45:00.014  SF

15 | 15/07/09 22:00:00.015 = SF

16| 15/07/09 22:15:00.017 SF Y2 2345 | 2333 | 230
17| 15/07/09 22:30:00.009 = SF '

18| 15/07/09 22:45:00.018  SF

19 | 15/07/09 23:00:00.013 SF I Y3 2338 | 2323 | 2354

20 15/07/09 23:15:00.018 = SF

21| 15/07,00 23:30:00.015  &F 104
22| 15/07/09 23:45:00.014 SF ! M-M 113 | ose | 138
23 | 16/07,/09 018  SF| 0004
24| 16/07,00 00:15:00.031 G|  210-
25 | 16/07/09 00:30:00.025 SF M MW_Q 070 | 0s0 | ogs
26 | 16/07/09 00:45:00.019 SF| 0004
27 | 16/07/09 01:00:00.017 = SF 240-

28| 16/07/09 01:15:00022  SF 4. M—IS 086 | 085 | 106
29 | 16/07/09 01:30:00.023 SF| o002
30| 16/07/09 014500030 SF [ 1040004

31 | 16/07/09 02:00:00.013 SF 'L.J‘] MW—M 48152 | 35467 | 59922

32 16/07/09 02:15:00.009 = SF| -14.000-,
33 16/07/09 02:30:00.019  SF | 104.000-:

34 16/07/09 02:45:00.019 = SF " mmm“wfkvar 5366 | 7294 | 16126
Mo

35 | 16/07,/09 03:00:00.015 SF| 14000
16/07,/09 03:15:00.013 | SF 150709 ATOTOS 190709 210TO8 230708 250709 260709 280709 From 15/07/09 18:30:00.009

183000009 151251 438 115542868 083634297 0521:25727 020417156 2247085686 193000015 v|[To  15/07/08 21:00:00.013
EI| R
[ /
Ready 28/07/09 15:43:45

Viewing Data Trend

To view data in a graphical form, click on the Data Trend %
button on the local toolbar.

To change the time range for your graph, click on the Time

Range button on the local toolbar, and then select the
desired date and time range.
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Viewing Waveforms

Waveforms can be displayed in five different views: as
overlapped waveforms on a common time axis, individual
waveforms using separate time axes, as a cycle-by-cycle plot
of RMS values, as a frequency chart for voltage channels, and
as a harmonic spectrum in a graph or in a table view.

Each waveform window has a local toolbar from where you can
open another window to examine the waveforms in a different
view. When you move to another waveform record, all views
are updated simultaneously to reflect the changes.

You can open all five views together to analyze different
properties of the waveform like a wave shape, waveform
disturbance, unbalance, or spectrum.

Viewing a Waveform Graph

When you open a new file, PAS shows you a waveform graph
with non-overlapped waveforms.

B PAS ¥1.4 - [DryPas] - Waveform Log 1 - North3 - |ﬁ||5|
File Edit Wiew Monitor Logs Meter3etup Tools Reports  Window  Help
I RS cjmE - = E X £ B8 %8| 2]
= Waveform Log 1 - North3 =131 =l
BHESES b S Hz [ B A B2 6 W BT RE|S TP« > M ah|h D7
Horth3 Waveform Log #1 08/09/06 07:32:05.932 i 1=
RMS | MinPeak |MaxPeak | Angle | oonies #133
42 DD‘: Recorded 08/09/06 07:32:06.25
: Started  O8(09(06 07:32:05.9
Kolts ¥ Ly = o Triggered 08/09/06 07:32:05.9
! 2335k [-3293 KV 3306 kY | 0.0 Event: POES: 144 (Voltage dip)
_42_004: Recording time: 0.320 ¢
42.00- Sampling rate: 32 samplesicycle
' Frequency: 49.96 Hz
kivolts ¢ F¥23 || 2332k |-3266 kY [3266 kY |-1198° | SYMMETRICAL COMPONENTS
H ¥ Megative sequence unbalance:
! I Positive sequence: 42.05 A
-42.00+ I Megative sequence: 1.11 A
42,004 I Zero sequence: 0.05 A
H I Megative sequence unbalance:
H I Zero sequence unbalance: 0,12
kvolts | w31 2339KY | -33.09 kY 3301 kY | 120.2°
-42.004 =
120.04: a I _’l—l
Ampsi il 4364 | -T15A | TIBA Fa.7°
12004
120004
Amps ' rl2 a8 | Fas | TOTA 16050
12004
12004 :
Amps M\/\N\/\'/V\/\/M_E 4254 | -BE3A | B4SA | 426"
-1200- 1
t T T T T T
030906 020906 080906 00906 030906 020906 05037106 08/09/06 07:32:05.932
07:32:05.932 07 32:05.9683 07:32:06.039 07:32:06.092 07:32:06.143 07 3206193 07 32:06 252 %= 0,000 ms
|D:'lPaleUg Filesinorth3_220906.mdb Record 4 of 17 v
2G/07/09 17:30:32

Click on the = button on the local toolbar to see overlapped

waveforms; click on the Igg button for non-overlapped
waveforms.
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B PAS ¥1.4 - [DryPas] - Waveform Log 1 - North3 - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  wWindow  Help

ELEEIRE - EES SmE -8 BE x o EERE 2

i Waveform Log 1 - North3:2 | =] 4]

B b Sk | M A6 W QA ST mlh 0@ 7

Horth3 Waveform Log 71 080906 07:32:05.932

2288

s

Series #133

759+

i
;

Recorded 08/09/06 07:32:06,252
Starbed  03/09/06 07:32:05.932
Triggered 0&/09/06 07:3205,993
Event: PQES: 144 (Voltage dip)

Fecording time: 0,320 s
Sampling rate: 32 samples/cyde
Frequency: 49,96 Hz

F1s2.s

V12 RM3: 23,35 kY
Y23 RM3: 23,32 kY
Y31 RM3: 23,39 kY

2534 | ILRMS: 4363 A o
i I 1ZRMS: 41,86 &
: f Al 4. i ‘ I3RMS: 42,83 &
Y ) “
, I h‘wwﬁﬁ%@% e 0.
5 oo ! l ' "‘..h“'\f\] .\,.' /4 / I Positive sequence: 42,05 4
= , | i "'w‘ }‘@}‘ \ Ly INegatlve sequen_ca_:_I: 114 -
AR ""“ AMAM ' i
-2534 "" [
_50_515 --152.5
: 0
759+ T T T T : T T 2285 =
0BNSE 0BI0SI0E 0BASI06 0BISE 0B/09/06 0B/09/06 0BASI0E 0B/0S/06 0B/09/05
07:3205932 073205972 073206012  O7:3205052 O7:3206082 OF3206132 073206172 OF3206212  OF.3206252
|\1m—_\2 = ;—Vm - 08/09/5 07:32:05.932 x = 0.000 ms
|DrhPas\Log Files\north3_220906.mdb Record 4 of 17 v

Ready

Viewing an RMS Plot

28/07/09 17:30:57

A waveform window displays up to 128 waveform cycles. If the
waveform contains more cycles, the scroll bar appears under
the waveform pane allowing you to scroll through the entire
waveform.

Scrolling through the Database

The status bar at the bottom shows you how many records the
database contains.

Use green arrowheads 4 4 P Bl on the window toolbar to
scroll through records.

If you wish to find a waveform related to a specific time, click
on the # button on the window toolbar, select the time range
and click OK.

Click on the % button to see a cycle-by-cycle RMS plot of the
voltage and current waveforms.

The graph shows the RMS points updated each half cycle.

EM720 Power Quality and Revenue Meter
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B PAS ¥1.4 - [DryPas] - Waveform Log 1 - North3 - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  wWindow  Help

EH@ BR8] mme CmE -8B BE X 2 E 9% % 7]

i Waveform Log 1 - North3:3 | =] 4]

B R R b S Wz | M A B2 8 W [F [0 bd M 4 b M oA b D7

Horth3 Waveform Log #1 RMS Plot 08/09/06 07:32:05.932 Series #133

27.00
Kol |

3.00-
27.004

300
27.00-

kvols |

kvolts f\&3 2332KY | 2332RY | 23.32KY

Recorded 08/09/06 07:32:06,252
Starbed  03/09/06 07:32:05.932
Triggered 0F/09/06 07:3205,993
Event: PQES: 144 (Voltage dip)

Fecording time: 0,320 s
Fv12 2330kY (2335 kW |23.35 kY sampling rate: 52 samplesfcyde

Frequency: 49,96 Hz

L 2339k |23.39KY | 23.39kY

3.00-
i

T T T T T
0309/08 0309/08 0309408 080906 030906 030906 03/09/06 03{09/06 07:32:05,932
07 32:05 932 07 32:05.985 07:32:06.038 07:32:05.092 O7:32.06.145 07:3208.199 07:32:08.252 %= 0,000 ms 1 I | _DI

|DrhPas\Log Files\north3_220906.mdb Record 4 of 17

Ready

28/07/09 17144134

Viewing a Frequency Plot

Click on the HZ button to view a cycle-by-cycle frequency plot
for the sampled voltage waveforms.

Viewing a Spectrum Chart

Click on the lw. button to view a spectrum chart for the
selected waveform channel. PAS provides voltage, current,
active power and reactive power spectrum charts.

To change a channel, click on the window with the right mouse
button, select “Channels...”, check the channel you want
displayed, and then click OK.

Spectrum components are calculated over four cycles of the
waveform from the point where the left marker line is located.
If more than one view are open, PAS gives the priority to the
overlapped waveform view.

The order of the highest displayed harmonic component is
equal to the half sampling rate at which the waveforms are
sampled minus one.

PAS can also give you indication on whether harmonic levels in
the sampled waveforms exceed compliance limits defined by
the power quality standards or local regulations.
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B PAS ¥1.4 - [DryPas] - Waveform Log 1 - North3 - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  wWindow  Help
IR =N Clm 2 -8 BB x ol EERE e

i Waveform Log 1 - North3:3 | =] 4]
EBEEE S i@ ($ I (1 4y M|h 0B 7]

Horth3 Waveform Log #1 Spectrum 11 08/09/06 07:32:05.932 r—— Current 1t
"] HO% & HO% & RMS: 47.52 &
HOZ | 234&| 397 [HO3 | 1453 246 Hot i?{MSI: 16,904
HO4 1.28| 022|HOS | 3330 563
HOE 6.59) 1.11|HO7 683 1.16 TOTAL HARMONICS
HO& 3.59| 061 |HO9 383 066 THD: 48.0%
H10 591 1.00|H11 224 0.38 Oddlhar;nunics: 3995
80 H12 | 229 072[M3 [ 1183] 202|| Eyon barmonice: 26, 7%
Hi4 | 690 147 [H1S [ 785 1.33[| Interharmonics: 20.5%
H1E i} 0|H7 i) 0 K-Factor: .3
H1g 1) 0 [H19 a 0
G ) W | RS b
Hz2 1) 0 [H23 a 0
H24 0 0 [H25 ] 0 || Frequency: 42,96 Hz
B0 H26 [ CE o @
H25 1] 0 |H29 o 0
z H30 0 0 [H3: i 0
2 H32 0| o |HE@ 0o o
& H34 0] 0[H3s o o
H36 a 0 |H37 [u} 0
404 H3g 1) 0 [H39 a 0
H40 1) 0 [H41 a 0
H42 1) 0 [H43 a 0
Hd4 1) 0 [H45 a 0
H4E 1) 0 [H47 a 0
H4& 1) 0 [H49 a 0
04 Hs0 o o|mst o @
H32 1) 0 [Ha3 a 0
H54 1) 0 [H55 o 0
H36 1) 0 [Ha7 a 0
H5& 1) 0 [H59 o 0
HE0 1) 0 [HE1 a 0
HE2 1) 0 [HEZ o 0
0- L B o o B e e e o o LI I B o e e e i S O
1 3 8 7 9 1M 13131719 21 23 253 27 29 31 33 35 37 39 41 43 45 47 49 51 33 95 57 59 61 63
Harmonic: componert
Creer limit B 4 | |

sz

|DrhPas\Log Files\north3_220906.mdb Record 4 of 17

Ready 28/07/09 17:42:04

x|
Limits |
—Waltage — Current
Harm. Distortion, % ﬂ Harm. Emission, Amp ﬂ

HOZ |2.0 HOZ [5.0 HOZ | 239 [HOZ | 451

HO4 (04 HOS [6.0 HO4 |90 HOS (2539

HOE |05 HOF [5.0 HOE | 3.0 HOF [41.2

HOS |05 HO9 (1.5 HOS |72 HO9 (96

H10 |05 H11 |35 H10 |58 H11 [39.4

H12 |05 H13 |30 H12 |12 H13 [27.5

H14 |05 H15 |05 H14 |21 H15 [1.4

H16 |05 H17 |20 H1G |18 H17 (136

H1& |05 H19 |15 H158 |08 H19 (91

H20 |05 H21 |05 H20 |1.4 H21 |07

H22 |05 H23 |15 H22 |1.3 H23 |75

H24 |05 H25 [1.5 H24 |06 H25 (4.0

H26 |05 H27 |15 ﬂ H26 {11 H27 |05 ﬂ
Standard Standard
[EN 50160 400v-36.5 7 | G5/4 2001 400v |
[¥ Enabled Default | ¥ Enabled Default |
Prink | ak. I Cancel | Spply | Help |
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To review or change harmonic limits:

1. Click on the spectrum window with the right mouse
button and select “Limits...".

2. Select a harmonics standard, or select “Custom” and
specify your own harmonic limits.

3. Check the Enabled box to visualize harmonic faults on
the spectrum graph and in harmonic tables.

Harmonics that exceed selected compliance levels are colored
in red on the graph and in the tables.

Viewing a Spectrum Table

Click on the EH button on the local toolbar to display the
harmonics spectrum in a tabular view for a selected phase or
for all phases together.

The spectrum table shows voltage, current, active power and
reactive power harmonic components both in percent of the
fundamental and in natural units, and harmonic phase angles.

B PAS ¥1.4 - [D:yPas] - Waveform Log 1 - North3 == x|
File Edit Yiew Monkor Logs MeterSetup Tools Reports Window Help
EEEREE L EEE R ZmE-8.WME X O < &E%E 2

i Waveform Log 1 - North3:3 : =]
EOE($ I 4 M|y o2

Horth3 Waveform Log #1 Spectrum M 0870906 07:32:05.932

E = B2 = % Hz

Harmanics Current I1

100 HD% | & HD% | A Al 47,52
HOZ | 23.48| 397 |HO3 | 1453| 248 | [orhme: 1600 4
HO4 | 128 0.22[H05 | 3330| 563
HOE | 6.59] 1.41|H07 | 688| 146|| TOTAL HARMOMICS
HN& 3591 NAR1IHNG 38R NRR
I Waveform Log 1 - Norkh3:4 . =]
807 EPEELEHE E6E >N b o0 7|
Horth3 Waveform Log # Spectrum 03/09/06 07:32:05.932 - 1=
Phase L1 Phase L2 Phase L3 veltage v1z
V12 THD: 9.9% M THD: 48.0% V23 THD: $.4% 12 THD: 58.8% W31 THD: 8.4% I3 THD: 26.9% RMS valus: 19,40 kY
¥12% | 11% |P1% | Q1% | Angle |v23% ] I2% | P2% | Q2% | Angle |¥31%] 13% |P3% | Q3% | An THD: 9,9%
HO1 [ 100.0° 100.0 100.0 100.0; 68.99° : 100.0 100.0; 100.0; 100.0 46.46° : 100.0. 100.0. 100.0 100.0; 53. Interharmonics: 5.3%
60 Hoz| 6.6 235 21 1.4 6087 36 372 05 1.8 7614° 36 111 -0.7 01 170
HO3| 40 145 0 06 9185 37 205 02 09 8043 L0 5 -01 0 149 Current I1
- HO4| 18 1A e o idsees 21 74 o 02 essss e 40 o0 o 30, ?ﬁg:‘fs'f'g;j:'?‘sz A
£ HOS| 36 333 -20  -1.0 -126.82° 3.0 368 -1.6 0. 17537° 51 196 -16 -0.3 -16 Intetharmanics: 20.5%
B Hoe | 23 66 03 04 4165 22 35 0 oa [ 25 34 o [i]
HO7| 237 T84 To4 0 14e00°7 37 118 02 06 10493° 1878 01 0.2 ios voltage Y23
HOB| 1.4 36 0 0 -111.59° 1.6 1.2 0 0 -147.83° 1.2 16 0 0 -47 RMS value: 20,29 kv
404 HOo| 1.1 @ 39 0 0 -109.71° 1.0 1.4 0 0 4315 | 18 36 0 01 -77 THD: 8.4%
Hio| 1.0 58 0z o 0° 127738 o 0 11936° 19 20 o 0 lzp | Inberharmonics: 5.0%
Hi1| 10 22 0 0 7091° 15 1.8 0 0 6844° 13 L7 0 i Curent 12
miz| 10 a3 0 099125 16 30 0a 0 zss8c . 0.9 32 0 0 AMS value: 43,52 A
H13| 0.8 1100 00 Cod Cezisc 127 5a Coa 0 170700 LE 43 o 0 THD: 58,8%
Hi4| 0.8 69 0.1 0 21.57° 09 50 -0.1 0 0° 17 15 0 0 38 Interharmonics: 22.1%
His| 08 79 0o sziac 13 a2 0 0131595 L3 4 o 0
204 Hi6| 0 0 0 0 0° 0 0 0 0 0° 0 0 0 0 Wolkage Y31
Hi7| 0. o o o0 0° 0o 0o o o 0° 0o 0o o o ?ﬁg:";":‘; 19.75 kY
H18 0 0 0 0 o’ 0 0 o 0 o 0 0 0 0 Interharmonics: 6.0%
Hig| 0 0 0 0 0° 0 0 0 0 [ 0 0 0 0
Hzo0| o0 0 0 0 0° 0 0 0 0 0° 0 0 0 0 Current I3
Hz1| 0 [ 0 0 0° 0 0 i} 0 0° 0 0 0 0 RMS value: 45,55 A
o H2z| 0 0 0 0 0° i 1 i 0 [ 0 0 0 1 THD: 26.9% .
4738 78 19/H23 0 o o 0 0 [} o o 0 s 0 0 o 0 Interharmonics: &.4%
Hz4| 0 [ 0 0 0° 0 0 i} 0 0° 0 0 0 0 b
Aver imil m H2s| 0 0 0 0 0° 0 [i] 0 0 [ 0 0 0 0 = -
D:\Pas|Lo Filesinortha_zz090 4] | 0 Y K | D
_ |D:1,Pas1,Log Files\north3_220906.mdb Record 4 of 17 v
Ready [28/07/09 17:42:35

To change a phase, click on the window with the right mouse
button, select “Options...”, check the phase you want

Waveform Viewing Options

See Working with Graphic Windows for more information on
working with waveforms.
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Viewing Phasor Diagrams

BigPAS ¥1.4 - [D:\Pas] - Waveform Log 1 - North3

The phasor diagrams show you relative magnitudes and angles
of the three-phase voltage and current fundamental

component. All angles are shown relative to the reference
voltage channel.

To change the reference channel, click on the waveform
window with the right mouse button, select “"Options...”, click
on the “Phasor” tab, check the channel you want to make a
reference channel, and then click “"OK".

If you leave the Triangle box checked, PAS connects the ends
of the voltage and current vectors showing you three-phase
voltage and current triangles. This is useful when analyzing
voltage and current unbalances.

Phasor diagrams are calculated over one waveform cycle
pointed to by the left marker line. As you move the marker,

the phasor diagrams are updated reflecting the new marker
position.

=181 %]
File Edit Yiew Monitor Logs MeterSetup Tools Reports ‘Window Help
EEEREEEEEED Zjm & -8 R X = EHIEEE ]
Il Waveform Log 1 - North3:1 =10] x|
BB B b B He B A6 LE (RS TR KA MY 0BT
Horth3 Waveform Log #1 08/09/06 07:32:05.932 -
RME | WinPesk [MePed | dngle | 0o'=s #133
- Recorded D8/0%/06 07:32:06,252
H Started  08/09/06 07:32:05.932
kvatte | tv12 flosasky 3203 kv [3a0sky | 00 | Triggered DGM0S/06 07:32:08.333
R Event: POES: 144 (Yoltage dip)
42 DDJ: : Recording time: 0,320 s
42004 ! Sampling rate: 32 samplesfcycle
! Frequency: 49,96 Hz
kvaks | -p FW23 23.32kV |-32BB kY |32EE kY [-119.8° SYMMETRICAL COMPOMENTS
E E Y Megative sequence unbalance: 0.2%
v 1 Positive sequence: 42,05 &
4200+ I Megative sequence: 1,11 &
4200+ I Zeto sequence: 0,05 &
H 1 Negative sequence unbalance: 2.6%
H 1 Zero sequence unbalance: 0, 1% LI
k'olts | L 2339 kY [-33.09 kY | 3301 kY | 120.2°

-42.00-
12004

Amps :

12004
12004

12004
12004

Amps WWWM-B 4258 | B93A | 6494 | 4280
42004
;

il 4368 | -T154 | TI6A | 7O

-2 498 | F11A | TOTA 16050

T T
050905 030905 08006
073205832 0732062 073206082

073208252 x = 0,000 ms

08/02/05 03/09/06 07:32:05.932

|D:1Pas'tLUg Files\northa_220906.mdb Record < of 17

A

28/07/09 17:45:33

Viewing Symmetrical Components

Waveform views have an additional pane at the right where
PAS displays the symmetrical components for voltages and

currents, calculated for the point indicated by the left marker
line.

To enable or disable the symmetrical components, click on the
waveform window with the right mouse button, select
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“Options...”, check or uncheck the “Symmetrical components”
box on the “"Channels” tab, and then click OK.

Viewing Synchronized Waveforms

If you have a number of devices with synchronized clocks, you
can view waveforms recorded at different locations in one
window. PAS can synchronize the time axes for different
waveforms so they could be displayed in a single plot.

To get synchronized waveforms:

1. Put the databases with waveforms into the same folder,
or put the sites from which you uploaded data to the
same group in the sites tree.

Open a waveform you want to synchronize with other
waveforms, and then click on the Multi-site View button

L5 PAS searches for time-coordinated waveforms that
have the same time span as your selected waveform.

B PAS ¥1.4 - [DryPas] - Waveform Log 1 - North3 - |ﬁ||5|
File Edit Wiew Montor Logs MeterSetup Tools Reports  Window Help
FEE ) BE & m|E @ [mm dmE -2 BER xo<E S5 2]
i Waveform Log 1 - North3:2 : i =] ]
Poaf=6w@ QA (ST ®rR]
‘Waveform Log #1 Group View
RMS MinPeak |MaxPeak
Morth3 ; 42,00~ :
Kot WWWW\[—VQ 2335k | -32.93 kv |33.08 kv
-42.00- |
4200 :
kvolts WVMMW/\/\/_VQS 2332 kY |-3266 kY | 3266 kY
-42.00- ;
4200
kvolts M/\NWMV\/V\/\/W-VM 2339 kY [-33.09 kY 3301 kY
-42.00- |
1200+ :
Amps WW\/\/—\\/\NWW\/»-Q M98 | 114 | TOTA
12004 |
Morthd ; 42,00~ ;
kolts \WW\/\/\/\/W—VQ 2335 kY |-32.83 kY |33.08 kv
-42.00- |
4200 ;
Kvolts (VW/\—/\_/\AW\/\/\«/\/W\/_VB sy |08 v 5268 £y
-42.00- |
42 00
Kvats /\M/WWH/\N\/WV\/\_VE1 2339KY | 3300 kY 3301 kY
4200+ :
12004 ;
A WWK\/\M\——————'VM—G 4254 | 6334 | 5484
1200+
; T T T T T T T
08/09/08 080908 08096 0B/09/6 080906 030906 08/09/05 08/09/05 08/09/08 08{09j06 07:32:05.932
073205932 073205972 O7:32.06.012 07:32:08052  07:3208.092  07:3206.132 073206172 O7:3206.212 07:32:05.252 % = 0,000 ms
[ /

Ready W
3. Check the sites your want to see displayed.
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Select Sites x|

[ checkall [ Clear all

Site Mame Databaze Channels
||7 Marths | 0Paszilog Files\north3 _220906 mdk |

[w Marthd | DoPasilog Filesnorthd 220906 modk |

(0] 4 Cancel

4. Click on the “Channels” button and select channels for
each site.

5. Click OK.

To change the channels, click on the waveform window with
the right mouse button and select “"Channels...”.
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Viewing EN50160 Statistics Reports
Viewing the EN50160 Compliance Report

To get the EN50160 Compliance report, select “EN50160
Compliance Statistics” from the Reports menu, point to the
database where you stored the retrieved statistics data,
uncheck the voltage characteristics’ tables you do not want to
be reported, and then click Open.

21|

Laoak in: I'ﬁ Log Files

j &= Iff: EH- Tables:

12V SUBSTATION
Impi1
Narthz

Marths
Power 10

bl ETS0160 -
v ENS0160 - Harmonic Voltage

¥ EMS0160 - Power Frequency

v ENS0160 - Rapid Yoltage Changes
v ENS0160 - Temporary Overvolkages
v ENS0160 - Transient Overvoltages
v ENG0160 - Voltage Dips

v ENS0160 - Volkage Interrupkions

v ENS0160 - Voltage Unbalance

v EMS0160 - Yolbage Variations

File name:  |north3_220906

Open | | ENS0160 - Flicker

Files of wpe: IAccess Databaze [*.mdb)

j Cancel | Delete |

An example of the EN50160 compliance report is shown in the
following picture.

The standard compliance statistics is reported within the
selected time range on a daily, weekly or yearly basis
depending on the observation periods stated in the EN50160
for voltage characteristics. If the time range includes a number
of the observation intervals, each interval’s statistics is given
in a separate row. For power frequency, both weekly and
yearly compliance statistics are provided.

For characteristics provided with definite limits, the report
shows a percentage of the observation time within which the
characteristic complied with the standard, e.g. 98% of the
observations in a period of one week, and the total compliance
indicator.

For voltage characteristics provided with indicative values, the
report gives the yearly statistical data classified by voltage
maghnitude and duration.
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By PAS ¥1.3 - [E-\Projects',Pas_¥1] - EN50160 Compliance Reporkt - IEIIEI

Ele Edit

Wiew Monitor  Logs

Meterdetup  Tools Reports  Window Help

FEHE s BE S E[E ] Err—— ] M 5 - (& F

il EN50160 Compliance Report

=10l

Morth3 Wed Cct 158, 2008
EH50160 Compliance Report
26/08/06 - 16/09/06
Power Frequency
From To In-zervice | Compliance | Compliance | Min Frequency | Max Freguency Standard
time, % +-1%, +4/-6%, Hz Hz Campliance
%o of time % of time

2B/0506 2E/0506 TrEs 100.00 100.00 49 56 2047 ik
27I0E0E 02/09/06  |100.00 100.00 100.00 4959 S0 ik
050906 08/09/06  |100.00 100.00 100.00 49.45 =016 ik
100906 1B/09M06  |100.00 99.95 100.00 4910 20,23 ik
Annual report
20RO 1B/090E 725 9395 100.00 4910 5023 ik

Voltage Variations

From To In-zervice | Compliance | Compliance | %1 Min [%1 Max |W2 Min |W2 Max [Y3Min | %3 MWax | Standard
time, % +i-10%, +108-15%, Complisnce
% of time %% of time
2BO0GM0G6 | 26005005 | 7.7 100.00 100.00 23060 (2379 (22990 (23663 (23057 (23748 Ok
27I0EM0E |02009/06 |100.00 100.00 100.00 229958 (23671 (22929 (23505 (23011 (23703 Ok
030906 0900508 |100.00 100.00 100.00 2302 |23701 (22989 (23608 (23050 (23712 Ok
100906 | 16/09/05 |100.00 100.00 100.00 23002 (23792 (22949 (23725 (23010 (23805 Ok
Voltage Dips
Dwaration (1)

Residual Voltage (1), %5Un t = 100m= t = 500ms t=1z t=3s t=20s t=E0s t=180s
B5=y=90 1 u] 0 u] u} 0 u]
TO=u==85 2 ] o} ] a o} ]
40=u==70 ] 1 0 ] u} 0 ]
u==40 1 3 0 u] u} 0 u]

Voltage Interruptions
Duration (1) = 15 Curation (1) = 180s Dwration 1) = 180s
] ] i}

Temporary Overvoltages

Duration (1)

Ready

Magnitude (U], %=Un

t=1s | Te==t=1min t == 1min
[ 18/1008 19:56:18 o

Selecting the Time Range

To change the time range or contents of the report, click on
the report with the right mouse button, select “Options...”,
select the required time range, check the voltage
characteristics to be included in the report, and then click OK.
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— From To
I B/21/2006 vl |7 I T4 242008 v|

EMS0160 - Flicker

EMS0160 - Harmaonic Yaolbage
EMS0160 - Interharmonic Yoltage
EMS0160 - Power Frequency
ERMS0160 - Rapid Yoltage Changes
EMS0160 - Temporary Overvoltages
EMS0160 - Transient Overvoltages
EMS0160 - Yoltage Dips

ERMS0160 - Walkage Interruptions
EMS0160 - Yoltage Unbalance
ERMS0160 - Walkage Yariations

AREERERGRERE

Cahcel |

Customizing Reports

If you wish to add a logo image, header and footer to your
reports:

1. Select “"Report Setup...” from the Reports menu, or click
on the report window with the right mouse button, and
then select “"Report Setup...”.

Header |Fl:n:|ter| Font I

¥ Enabled
—Logo
Change I
— Page Header
Header. .. ;I
[~
(]S | Cancel | Apply | Help |

2. Click on the Change button and select a logo image file.
Check the "Show” box to include your logo into a report.

3. Type the header text in the Page Header box. Check the
“Enabled” box to include the header into a report.

4. Click on the Footer tab and type the footer text. Check
the “Enabled” box to include the footer into a report.

5. Click OK.
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Chapter 9 Viewing Files and Reports Viewing EN50160 Statistics Reports

Both the header and the footer may contain more than one line
of the text. Use the Enter button to move to the next line as
usually.

Viewing the EN50160 Online Statistics Report

If you retrieved the EN50160 online statistics data, you can
view the online report on the last retrieved statistics in the
same manner as the EN50160 Compliance statistics report.
Select "EN50160 Online Statistics” from the Reports menu,
point to the database where you stored the retrieved online
statistics, uncheck the voltage characteristics’ tables that you
do not want to be reported, and then click Open.

Viewing the EN50160 Harmonics Survey Report

To view the EN50160 harmonics survey report on the collected
statistics data, select "EN50160 Harmonics Survey” from the
Reports menu, point to the database where you stored the
retrieved statistics, uncheck the voltage channels which you do
not want to be reported, and then click Open.
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Appendix A Parameters for Monitoring and
Logging

The following table lists all electricity and status parameters

available for monitoring via communication ports, for data
logging, and for triggering setpoints.

Designation

Description

NONE None (stub, read as zero)
SETPOINTS | Setpoint Status
SP1:16 | Setpoints 1-16

SPECIAL INPUTS
PHASE ROTATION
EVENT FLAGS
EVENT FLAG 1:8
STATIC EVENTS
PHASE ORDER ERR
POS PHASE ORDER
NEG PHASE ORDER
PQ EVENT

FAULT EVENT

FAULT DETECTED

]Special Inputs (setpoint triggers only)

]Phase rotation order (Error, Positive, Negative)

| User Event Flags

| Event Flags 1-8

|Interna| Static Events (setpoint triggers only)
| Phase order error

|Positive (ABC) phase order

| Negative (ACB) phase order

| PQ event. See Indication of Power Quality Events.

General fault event: fault recorder has been triggered. See Fault
Indication and Cross Triggering.

|The embedded fault detector has detected a fault.

EXTERNAL TRIGGER |Fau|t recorder has been triggered via a digital input.
DEVICE FAULT |Device fault. See Device Fault Alarm.
NO VOLTAGE | No measured voltage

PULSED EVENTS
kWh IMP PULSE
kWh EXP PULSE
kvarh IMP PULSE
kvarh EXP PULSE
kvarh TOT PULSE
kVAh PULSE
START DMD INT
START TRF INT

|Interna| Pulsed Events (setpoint triggers only)
|kWh Import pulse

| kWh Export pulse

| kvarh Import pulse

| kvarh Export pulse

|kvarh Total pulse

| kVAh pulse

| Start of power demand interval pulse

|Start of tariff interval pulse

TIMERS |Interva| Timers (setpoint triggers only)
TIMER 1:4 | Interval timer 1-4

DIGITAL INPUTS | Digital Inputs

DI1:8 |Digita| input status DI1:DI8

PULSE INPUTS | Pulse Inputs (setpoint triggers only)
DI1:8 |Transition pulse on a digital input DI1:DI8
RELAYS | Relays

RO1:4 | Relay status RO1:RO4

COUNTERS | Pulse Counters

COUNTER 1:8 |Pu|se counter 1-8

TIME |Time/Date Parameters (setpoint triggers only)
DAY OF WEEK | Day of week

YEAR | Year

MONTH | Month

DAY OF MONTH | Day of month

HOURS | Hours

MINUTES | Minutes
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Designation

Description

SECONDS
MINUTE INTERVAL
SYMM COMP
V PSEQ

V NSEQ

V ZSEQ

V NSEQ UNB%
V ZSEQ UNB%
I PSEQ

I NSEQ

I ZSEQ

I NSEQ UNB%
I ZSEQ UNB%
RMS (1/2 cycle)
Vi

V2

V3

V12

V23

V31

I1

12

13

14

In

V ZERO-SEQ

I ZERO-SEQ
V UNB%

I UNB%

FREQ

RT PHASE
Vi

V2

V3

11

12

13

kW L1

kW L2

kW L3

kvar L1

kvar L2

kvar L3

kVA L1

kVA L2

kVA L3

PF L1

PF L2

PF L3

Seconds

| Minute interval: 1-5, 10, 15, 20, 30, 60 min
| Symmetrical Components

] Positive-sequence voltage

| Negative-sequence voltage
|Zero-sequence voltage

] Negative-sequence voltage unbalance
|Zero-sequence voltage unbalance
| Positive-sequence current

] Negative-sequence current

| Zero-sequence current

| Negative-sequence current unbalance
|Zero-sequence current unbalance
| 1/2-Cycle Values

|V1/V12 voltage

|V2/V23 voltage !

|V3/V31 voltage !

| V12 voltage

|V23 voltage

| V31 voltage

|11 current

|12 current

|13 current

|14 current

|In current

|Zero-sequence voltage 7
|Zero-sequence current 7

|Vo|tage unbalance ©

|Current unbalance ©

|Frequency (1-cycle)

| 1-Cycle Phase Values

| V1/V12 voltage !

|V2/V23 voltage !

| V3/V31 voltage !

|11 current

|12 current

|13 current

|kw L1 8

|kw L2 8

|kw L3 8

| kvar L1 8

| kvar L2 8

| kvar L3 8

|kvA L1 8

|kVA L2 8

|kVA L3 8

| Power factor L1 8

| Power factor L2 8

| Power factor L3 8
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Designation

Description

V1 THD
V2 THD
V3 THD
I1 THD
12 THD
I3 THD
I1 KF
12 KF
I3 KF
I1 TDD
12 TDD
I3 TDD
V12
V23
V31

RT LOW
V LOW

ILOW

kW LOW
kvar LOW
kVA LOW
PF LAG LOW
PF LEAD LOW
THD LOW

V THD LOW
KF LOW

I TDD LOW
V L-L LOW
RT HIGH

V HIGH

I HIGH

kW HIGH
kvar HIGH
kVA HIGH

PF LAG HIGH
PF LEAD HIGH
V THD HIGH

I THD HIGH
KF HIGH

I TDD HIGH

V L-L HIGH
RT TOTAL
kw

kvar
kVA

PF

PF LAG
PF LEAD

V1/V12 voltage THD 23
| V2/v23 voltage THD 23
| V3/V31 voltage THD 23
|Il current THD 3

|12 current THD 3

|13 current THD 3

|Il K-Factor 3

| 12 K-Factor 3

’13 K-Factor 3

|Il current TDD 3

|12 current TDD 3

|13 current TDD 3

|V12 voltage

| V23 voltage

| V31 voltage

| 1-Cycle Low Values on any Phase

|Low line-to-neutral/line-to-line voltage !
| Low current

| Low kw 8

| Low kvar 8

| Low kVA 8

|Low lagging PF 8

|Low leading PF 8

| Low voltage THD 2:3

| Low current THD 3

| Low K-Factor 3

| Low current TDD 3

| Low line-to-line voltage
| 1-Cycle High Values on any Phase
|High line-to-neutral/line-to-line voltage !
| High current

| High kw 8

| High kvar 8

| High kVA 8

| High PF Lag 8

| High PF Lead 8

| High voltage THD 23

| High current THD 3

| High K-Factor 3

| High current TDD 3

| High line-to-line voltage
| 1-Cycle Total Values
|Tota| kw 8

|Tota| kvar 8

| Total kvA 8

| Total PF 8

|Tota| PF lag 8

| Total PF lead 8
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Designation

Description

kw IMP Total kW import 8

kW EXP Total kW export 8

kvar IMP Total kvar import 8

kvar EXP Total kvar export 8

V AVG 3-phase average line-to-neutral/line-to-line voltage !
V LL AVG 3-phase average line-to-line voltage
I AVG 3-phase average current
RT AUX 1-Cycle Auxiliary Values
14 14 current

In In current

FREQ Frequency

V UNB% Voltage unbalance ©

1 UNB% Current unbalance ©

AVR PHASE 1-Second Phase Values
Vi V1/V12 voltage !

V2 V2/V23 voltage !

V3 V3/V31 voltage !

I1 I1 current

12 12 current

13 13 current

kw L1 kw L1

kw L2 kw L2

kw L3 kw L3

kvar L1 kvar L1

kvar L2 kvar L2

kvar L3 kvar L3

kVA L1 kVA L1

kVA L2 kVA L2

kVA L3 kVA L3

PF L1 Power factor L1

PF L2 Power factor L2

PF L3 Power factor L3

V1 THD V1/V12 Voltage THD 24
V2 THD V2/V23 Voltage THD 24
V3 THD V3/V31 Voltage THD 24

I1 THD I1 Current THD 4

12 THD 12 Current THD 4

I3 THD I3 Current THD 4

I1 KF I1 K-Factor 4

12 KF 12 K-Factor 4

I3 KF I3 K-Factor *

11 TDD I1 Current TDD 4

12 TDD 12 Current TDD 4

I3 TDD I3 Current TDD 4

V12 V12 Voltage

V23 V23 Voltage

V31 V31 Voltage

V1ix V1x phase-to-ground voltage
V2x V2x phase-to-ground voltage
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Designation

Description

V3x

AVR LOW
V LOW
ILOW

kW LOW
kvar LOW
kVA LOW

PF LAG LOW
PF LEAD LOW
THD LOW

V THD LOW
KF LOW

1 TDD LOW
V L-L LOW
AVR HIGH
V HIGH

I HIGH

kW HIGH
kvar HIGH
kVA HIGH
PF LAG HIGH
PF LEAD HIGH
V THD HIGH
I THD HIGH
KF HIGH

I TDD HIGH
V L-L HIGH
AVR TOTAL
kW

kvar

kVA

PF

PF LAG

PF LEAD

kW IMP

kW EXP
kvar IMP
kvar EXP

V AVG

V LL AVG

I AVG

kW Fe Loss
kW Cu Loss
kvar Fe Loss
kvar Cu Loss
AVR AUX
14

In

FREQ

V UNB%

V3x phase-to-ground voltage

| 1-Second Low Values on any Phase
’Low line-to-neutral/line-to-line voltage !
| Low current

| Low kw

| Low kvar

| Low kVA

|Low lagging PF

| Low leading PF

’ Low voltage THD 243

’ Low current THD 4

| Low K-Factor 4

’ Low current TDD 4

| Low line-to-line voltage

| 1-Second High Values on any Phase
|High line-to-neutral/line-to-line voltage !
| High current

| High kw

|High kvar

| High kVA

| High PF Lag

| High PF Lead

| High voltage THD 24

| High current THD *

| High K-Factor #

|High current TDD 4

| High line-to-line voltage

| 1-Second Total Values

|Tota| kW

|T0ta| kvar

| Total kVA

| Total PF

|Tota| PF lag

| Total PF lead

| Total kW import

|Tota| kW export

|Tota| kvar import

| Total kvar export

|3-phase average line-to-neutral/line-to-line voltage !
| 3-phase average line-to-line voltage

| 3-phase average current

|Tota| kW losses due to iron

|Tota| kW losses due to copper

| Total kvar losses due to iron

|Tota| kvar losses due to copper

| 1-Second Auxiliary Values

|14 current

|In current

| Frequency

|Vo|tage unbalance ©
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Designation Description
I UNB% Current unbalance ©
vDC | Auxiliary battery voltage
Vax | V4x neutral-ground voltage
Temp |Interna| temperature
RMS (0.2 sec) | 0.2-Second RMS Values
Vi | V1/V12 voltage
V2 ’VZ/V23 voltage !
V3 |V3/V31 voltage !
V12 | V12 voltage
V23 | V23 voltage
V31 | V31 voltage
1 |11 current
2 |12 current
13 |13 current
14 | 14 current
In |In current
V ZERO-SEQ |Zero-sequence voltage
I ZERO-SEQ |Zero-sequence current
V UNB% |Negative-sequence voltage unbalance
I UNB% | Negative-sequence current unbalance
FREQ | Frequency
V PSEQ | Positive-sequence voltage
V ZSEQ UNB% |Zero-sequence voltage unbalance
RMS (3 sec) | 3-Second RMS Values
V1 | V1/V12 voltage
V2 |V2/V23 voltage !
V3 |V3/V31 voltage !
V12 | V12 voltage
V23 | V23 voltage
V31 | V31 voltage
11 |11 current
2 |12 current
13 |13 current
14 | 14 current
In |In current
V ZERO-SEQ | Zero-sequence voltage
I ZERO-SEQ |Zero-sequence current
V UNB% |Negative-sequence voltage unbalance
I UNB% | Negative-sequence current unbalance
FREQ |Frequency 5
V PSEQ | Positive-sequence voltage
V ZSEQ UNB% |Zero-sequence voltage unbalance
RMS (10 min) | 10-Minute RMS Values
V1 | V1/V12 voltage
V2 | V2/v23 voltage !
V3 | V3/V31 voltage
V12 | V12 voltage
V23 | V23 voltage
V31 |V31 voltage
I1 |Il current
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Designation Description
12 12 current
I3 |13 current
14 |14 current
In ]In current
V ZERO-SEQ |Zero-sequence voltage
I ZERO-SEQ | Zero-sequence current
V UNB% ]Negative-sequence voltage unbalance
I UNB% | Negative-sequence current unbalance
FREQ | Frequency
V PSEQ | Positive-sequence voltage
V ZSEQ UNB% ]Zero-sequence voltage unbalance
HRM TOT (0.2 sec) |0.2-Second Total Harmonics
V1 THD |V1/V12 THD 2
V2 THD | V2/V23 THD 2
V3 THD |V3/V31 THD 2
I1 THD |11 THD
12 THD |12 THD
I3 THD |13 THD
14 THD |14 THD
V1 THD/I |V1/V12 interharmonics THD 2
V2 THD/I | V2/V23 interharmonics THD 2
V3 THD/1 | V3/V31 interharmonics THD 2
11 THD/I |Il interharmonics THD
12 THD/I |12 interharmonics THD
13 THD/I | 13 interharmonics THD
14 THD/I | 14 interharmonics THD
I1 TDD |11 TDD
12 TDD |12 TDD
13 TDD |13 TDD
14 TDD |14 TDD
I1 KF |11 K-Factor
12 KF |12 K-Factor
13 KF |13 K-Factor
14 KF |14 K-Factor
HRM TOT (3 sec) |3-Second Total Harmonics
V1 THD |V1/V12 THD 2
V2 THD | V2/v23 THD 2
V3 THD | V3/V31 THD 2
I1 THD |11 THD
12 THD |12 THD
13 THD |13 THD
14 THD |14 THD
V1 THD/I | V1/V12 interharmonics THD 2
V2 THD/I | V2/v23 interharmonics THD 2
V3 THD/I | V3/V31 interharmonics THD 2
11 THD/I |Il interharmonics THD
12 THD/I |12 interharmonics THD
13 THD/I |I3 interharmonics THD
14 THD/I | 14 interharmonics THD
11 TDD |11 TDD

178 EM720 Power Quality and Revenue Meter




Appendix A Parameters for Monitoring and Logging

Designation

Description

12 TDD
I3 TDD
14 TDD
I1 KF

12 KF

I3 KF

14 KF
HRM TOT (10 min)
V1 THD
V2 THD
V3 THD
I1 THD
12 THD
I3 THD
14 THD
V1 THD/I
V2 THD/I
V3 THD/I
11 THD/I
12 THD/I
13 THD/I
14 THD/I
I1 TDD
12 TDD
I3 TDD
14 TDD
I1 KF

12 KF

I3 KF

14 KF
PHASORS
V1 Mag
V2 Mag
V3 Mag
11 Mag
12 Mag
13 Mag
14 Mag
V1 Ang
V2 Ang
V3 Ang
I1 Ang
12 Ang
13 Ang
14 Ang
DEMANDS
V1 DMD
V2 DMD
V3 DMD
11 DMD

12 TDD

|13 TDD

|14 TDD

]Il K-Factor

|12 K-Factor

|13 K-Factor

|14 K-Factor

| 10-Minute Total Harmonics
|V1/Vv12 THD 2

| V2/v23 THD 2

| V3/V31 THD 2

|11 THD

|12 THD

|13 THD

|14 THD

|V1/V12 interharmonics THD 2
|V2/V23 interharmonics THD 2
|V3/V31 interharmonics THD 2
|Il interharmonics THD

|12 interharmonics THD

| 13 interharmonics THD

|I4 interharmonics THD

|11 TDD

|12 TDD

|13 TDD

|14 TDD

|11 K-Factor

|12 K-Factor

|13 K-Factor

|I4 K-Factor

| Phasors 3

|V1/V12 voltage magnitude 2
|V2/V23 voltage magnitude 2
|V3/V31 voltage magnitude 2
|11 current magnitude

|12 current magnitude

|13 current magnitude

|14 current magnitude
|V1/V12 voltage angle 2
|V2/V23 voltage angle 2
|V3/V31 voltage angle 2

|11 current angle

|12 current angle

|13 current angle

|14 current angle

| Present Demands

| V1/V12 Volt demand 2

| v2/v23 Volt demand 2

| V3/V31 Volt demand 2

|11 Ampere demand
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Designation

Description

12 DMD

13 DMD

kW IMP BD
kvar IMP BD
kVA BD

kW IMP SD
kvar IMP SD
kVA SD

kW IMP ACD
kvar IMP ACD
kVA ACD

kW IMP PRD
kvar IMP PRD
kVA PRD

PF IMP@kVA MD
kW EXP BD
kvar EXP BD
kW EXP SD
kvar EXP SD
kW EXP ACD
kvar EXP ACD
kW EXP PRD
kvar EXP PRD
14 DMD

HRM DMD
V1 THD DMD
V2 THD DMD
V3 THD DMD
11 THD DMD
12 THD DMD
13 THD DMD
14 THD DMD
11 TDD DMD
12 TDD DMD
13 TDD DMD
14 TDD DMD
SUMM ACC DMD
REG1 ACD
REG2 ACD

REG10 ACD
SUMM BLK DMD
REG1 BD

REG2 BD

REG10 BD
SUMM Sw DMD
REG1 SD

REG2 SD

REG10 SD

12 Ampere demand

|13 Ampere demand

| kW import block demand

] kvar import block demand

|kVA block demand

| kW import sliding window demand

| kvar import sliding window demand

| kVA sliding window demand

|kW import accumulated demand

| kvar import accumulated demand

| KVA accumulated demand

|kW import predicted sliding window demand
|kvar import predicted sliding window demand
| KVA predicted sliding window demand

|PF (import) at maximum kVA sliding window demand
| kW export block demand

| kvar export block demand

| kW export sliding window demand

| kvar export sliding window demand

| kW export accumulated demand

| kvar export accumulated demand

| kW export predicted sliding window demand

| kvar export predicted sliding window demand
|I4 Ampere demand

| Present Harmonic Demands

|V1/V12 THD demand 2

| V2/v23 THD demand 2

| V3/V31 THD demand 2

|11 THD demand

|12 THD demand

|13 THD demand

|14 THD demand

|11 TDD demand

|12 TDD demand

|13 TDD demand

|14 TDD demand

| Billing Summary (Total) Accumulated Demands
|Register #1 accumulated demand

|Register #2 accumulated demand

.
| Register #10 accumulated demand

| Billing Summary (Total) Block Demands

| Register #1 block demand

| Register #2 block demand

.

| Register #10 block demand

| Billing Summary (Total) Sliding Window Demands
| Register #1 sliding demand

| Register #2 sliding demand

| Register #10 sliding demand
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Designation

Description

ENERGY

kWh IMPORT
kWh EXPORT
kWh NET
kvarh IMPORT
kvarh EXPORT
kvarh NET
kvarh Q1
kvarh Q2
kvarh Q3
kvarh Q4
kVAh TOTAL
kVAh IMPORT
kVAh EXPORT
SUMMARY REGS
SUM REG1
SUM REG2

SUM REG10
%HD V1

V1 %HDO01
V1 %HDO02

V1 %HD50
%HD V2

V2 %HDO01
V2 %HD02

V2 %HD50
%HD V3

V3 %HDO01
V3 %HD02

V3 %HD50
%HD I1

11 %HDO1
11 %HDO02

11 %HD50
%HD I2

12 %HDO1
12 %HDO02

12 %HD50
%HD I3

I3 %HDO1
13 %HDO02

I3 %HD50
%HD 14

Instrumentation Total Energy
| kWh import

| kWh export

]kWh net

|kvarh import

| kvarh export

| kvarh net

| kvarh quadrant Q1

| kvarh quadrant Q2

| kvarh quadrant Q3

| kvarh quadrant Q4

| KVAh total

| kVAh import (Q1+Q4)

| KVAh export (Q2+Q3)

| Billing Summary (Total) Energy Registers
|Summary energy register #1

| Summary energy register #2
|Summary energy register #10
|V1/V12 Harmonic Distortions 23
| HO1 Harmonic distortion

| H02 Harmonic distortion

| H50 Harmonic distortion
|V2/V23 Harmonic Distortions 23
|HO1 Harmonic distortion

| HO2 Harmonic distortion

| H50 Harmonic distortion
|V3/V31 Harmonic Distortions 23
| HO1 Harmonic distortion

| H02 Harmonic distortion

| H50 Harmonic distortion

|11 Harmonic Distortions 3
|HO1 Harmonic distortion

| H02 Harmonic distortion

| H50 Harmonic distortion

|12 Harmonic Distortions 3

| HO1 Harmonic distortion

| HO2 Harmonic distortion

| H50 Harmonic distortion

|13 Harmonic Distortions 3
|HO1 Harmonic distortion

| H02 Harmonic distortion

| H50 Harmonic distortion

|I4 Harmonic Distortions 3
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Designation

Description

13 %HDO1
13 %HD02

I3 %HD50
ANG V1

V1 HO1 ANG
V1 HO2 ANG

V1 H50 ANG
ANG V2

V2 HO1 ANG
V2 HO2 ANG

V2 H50 ANG
ANG V3

V3 HO1 ANG
V3 HO2 ANG

V3 H50 ANG
ANG I1

I1 HO1 ANG
I1 HO2 ANG

I1 H50 ANG
ANG I2

12 HO1 ANG
12 HO2 ANG

12 H50 ANG
ANG I3

I3 HO1 ANG
I3 HO2 ANG

I3 H50 ANG
ANG 14

14 HO1 ANG
14 HO2 ANG

14 H50 ANG
H1 PHASE

V1 HO1

V2 HO1

V3 HO1

I1 HO1

12 HO1

I3 HO1

kW L1 HO1

kW L2 HO1

kW L3 HO1

kvar L1 HO1

HO1 Harmonic distortion
| H02 Harmonic distortion
; H50 Harmonic distortion
|V1/V12 Harmonic Angles 23
|HO1 Harmonic angle

| H02 Harmonic angle
IHSO Harmonic angle
’VZ/V23 Harmonic Angles 23
]HOl Harmonic angle
|H02 Harmonic angle
IHSO Harmonic angle
|V3/V31 Harmonic Angles 23
|HO1 Harmonic angle

| H02 Harmonic angle
iHSO Harmonic angle
|11 Harmonic Angles 3
|HO1 Harmonic angle
|H02 Harmonic angle
IHSO Harmonic angle
|12 Harmonic Angles 3
|H01 Harmonic angle

| H02 Harmonic angle
iHSO Harmonic angle
|13 Harmonic Angles 3
|HO1 Harmonic angle

| H02 Harmonic angle
iHSO Harmonic angle
|I4 Harmonic Angles 3
|HO1 Harmonic angle
|H02 Harmonic angle
IHSO Harmonic angle

| Fundamental (HO1) Phase Values
|V1/V12 voltage 2

| V2/v23 voltage 2

| V3/V31 voltage 2

|11 Current

|12 Current

|I3 Current

|kw L1 8

|kw L2 8

[kw L3 8

| kvar L1 8

182

EM720 Power Quality and Revenue Meter




Appendix A Parameters for Monitoring and Logging

Designation

Description

kvar L2 HO1
kvar L3 HO1
kVA L1 HO1
kVA L2 HO1
kVA L3 HO1
PF L1 HO1
PF L2 HO1
PF L3 HO1

kW HO1
kvar HO1
kVA HO1

PF HO1
FLICKER
V1 Pst

V2 Pst

V3 Pst

V1 Plt

V2 Plt

V3 Plt

MIN PHASE
V1 MIN

V2 MIN

V3 MIN

I1 MIN

12 MIN

I3 MIN

kW L1 MIN
kW L2 MIN
kW L3 MIN
kvar L1 MIN
kvar L2 MIN
kvar L3 MIN
kVA L1 MIN
kVA L2 MIN
kVA L3 MIN
PF L1 MIN
PF L2 MIN
PF L3 MIN
V1 THD MIN
V2 THD MIN
V3 THD MIN
I1 THD MIN
12 THD MIN
I3 THD MIN
I1 KF MIN
12 KF MIN
13 KF MIN

HRM TOT POW

kvar L2 8

’ kvar L3 8

|KVA L1 8

|kVA L2 8

|KVA L3 8

’ Power factor L1 8

| Power factor L2 8

’ Power factor L3 8

| Fundamental Total Power Values

|Tota| fundamental kW 8

|Tota| fundamental kvar 8

’Total fundamental kVA 8

|Tota| fundamental PF 8

| Flicker

|V1/V12 short-term (10 min) flicker severity 2
|V2/V23 short-term (10 min) flicker severity 2
|V3/V31 short-term (10 min) flicker severity 2
|V1/V12 long-term (2 hours) flicker severity 2
|V2/V23 long-term (2 hours) flicker severity 2
|V3/V31 long-term (2 hours) flicker severity 2
| Minimum 1-Cycle Phase Values

|V1/V12 voltage

|V2/V23 voltage !

|V3/V31 voltage !

|11 current

|12 current

|13 current

|kw L1 8

|kw L2 8

|kw L3 8

| kvar L1 8

| kvar L2 8

| kvar L3 8

|KVA L1 8

|kVA L2 8

|kvA L3 8

| Power factor L1 8

| Power factor L2 8

| Power factor L3 8

| V1/V12 voltage THD 2

| V2/v23 voltage THD 2

| V3/V31 voltage THD 2

|Il current THD

| 12 current THD

|13 current THD

|11 K-Factor

|12 K-Factor

| 13 K-Factor
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Designation

Description

I1 TDD MIN
12 TDD MIN
13 TDD MIN
V12 MIN
V23 MIN
V31 MIN
MIN TOTAL
kW MIN
kvar MIN
kVA MIN

PF MIN

PF LAG MIN
PF LEAD MIN
MIN AUX
14 MIN

In MIN
FREQ MIN

V UNB% MIN
I UNB% MIN
MAX PHASE
V1 MAX

V2 MAX

V3 MAX

I1 MAX

12 MAX

13 MAX

kW L1 MAX
kW L2 MAX
kW L3 MAX
kvar L1 MAX
kvar L2 MAX
kvar L3 MAX
kVA L1 MAX
kVA L2 MAX
kVA L3 MAX
PF L1 MAX
PF L2 MAX
PF L3 MAX
V1 THD MAX
V2 THD MAX
V3 THD MAX
I1 THD MAX
12 THD MAX
I3 THD MAX
I1 KF MAX
12 KF MAX
I3 KF MAX
I1 TDD MAX
12 TDD MAX

I1 current TDD

|12 current TDD

|13 current TDD

]V12 voltage

|V23 voltage

| V31 voltage

| Minimum 1-Cycle Total Values
|Tota| kw 8

|Tota| kvar 8

| Total kVA 8

| Total PF 8

|Tota| PF lag 8

| Total PF lead 8

| Minimum 1-Cycle Auxiliary Values
|I4 current

|In current

| Frequency

|VOItage unbalance ©
|Current unbalance ©

| Maximum 1-Cycle Phase Values
|V1/V12 voltage !
|V2/V23 voltage !
|V3/V31 voltage !

|Il current

|12 current

|13 current

|kw L1 8

|kw L2 8

|kw L3 8

| kvar L1 8

|kvar L28

|kvar L38

|KVA L1 8

|kvA L2 8

|kvA L3 8

| Power factor L1 8

| Power factor L2 8

| Power factor L3 8

| V1/V12 voltage THD 2
| V2/v23 voltage THD 2
| V3/V31 voltage THD 2
|Il current THD

|12 current THD

|13 current THD

|11 K-Factor

|12 K-Factor

|13 K-Factor

|11 current TDD

|12 current TDD
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Designation

Description

13 TDD MAX

V12 MAX

V23 MAX

V31 MAX

MAX TOTAL

kW MAX

kvar MAX

kVA MAX

PF MAX

PF LAG MAX

PF LEAD MAX
MAX AUX

14 MAX

In MAX

FREQ MAX

V UNB% MAX

I UNB% MAX
MAX DMD

V1 DMD MAX

V2 DMD MAX

V3 DMD MAX

11 DMD MAX

12 DMD MAX

13 DMD MAX

kW IMP SD MAX
kvar IMP SD MAX
kVA SD MAX
kvar IMP SD MAX
kvar EXP SD MAX
14 DMD MAX
MAX HRM DMD
V1 THD DMD MAX
V2 THD DMD MAX
V3 THD DMD MAX
11 THD DMD MAX
12 THD DMD MAX
13 THD DMD MAX
14 THD DMD MAX
11 TDD DMD MAX
12 TDD DMD MAX
13 TDD DMD MAX
14 TDD DMD MAX
MAX SUMMARY DMD
REG1 MD

REG2 MD

REG10 MD
REG1 CMD
REG2 CMD

I3 current TDD

|V12 voltage

| V23 voltage

]V31 voltage

| Maximum 1-Cycle Total Values

| Total kw 8

’Total kvar 8

| Total kvA 8

| Total PF 8

’Total PF lag 8

|Tota| PF lead 8

| Maximum 1-Cycle Auxiliary Values
|14 current

|In current

|Frequency

|Vo|tage unbalance ©

|Current unbalance ©

|Instrumentation Maximum Demands
| V1/V12 maximum volt demand 2
|V2/V23 maximum volt demand 2
|V3/V31 maximum volt demand 2

|11 maximum ampere demand

| 12 maximum ampere demand

|I3 maximum ampere demand

|Maximum kW import sliding demand

| Maximum kvar import sliding demand

| Maximum kVA sliding demand
|Maximum kW export sliding demand

| Maximum kvar export sliding demand

| 14 maximum ampere demand

| Maximum Harmonic Demands
|V1/V12 THD demand 2

| V2/v23 THD demand 2

| V3/V31 THD demand 2

|11 THD demand

|12 THD demand

|13 THD demand

|14 THD demand

|11 TDD demand

|12 TDD demand

|13 TDD demand

|14 TDD demand

|Bi||ing Summary (Total) Maximum Demands
|Summary register #1 maximum demand
|Summary register #2 maximum demand
.

|Summary register #10 maximum demand
|Summary register #1 cumulative maximum demand
|Summary register #2 cumulative maximum demand
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Designation Description
REG10 CMD Summary register #10 cumulative maximum demand
TOU PRMS | TOU Parameters
ACTIVE TARIFF ’Active TOU tariff
ACTIVE PROFILE ’Active TOU profile
TOU REG1 | Billing TOU Energy Register #1
REG1 TRF1 |Tariff #1 register
REG1 TRF2 | Tariff #2 register
..
REG1 TRF8 |Tariff #8 register
TOU REG2 | Billing TOU Energy Register #2
REG2 TRF1 | Tariff #1 register
REG2 TRF2 |Tariff #2 register
..
REG2 TRF8 | Tariff #8 register
TOU REG3 | Billing TOU Energy Register #3
REG3 TRF1 |Tariff #1 register
REG3 TRF2 | Tariff #2 register
..
REG3 TRF8 |Tariff #8 register
TOU REG4 | Billing TOU Energy Register #4
REG4 TRF1 | Tariff #1 register
REG4 TRF2 | Tariff #2 register
..
REG4 TRF8 |Tariff #8 register
TOU REG5 | Billing TOU Energy Register #5
REGS5 TRF1 | Tariff #1 register
REG5 TRF2 |Tariff #2 register
.
REG5 TRF8 | Tariff #8 register
TOU REG6 | Billing TOU Energy Register #6
REG6 TRF1 |Tariff #1 register
REG6 TRF2 |Tariff #2 register
.
REG6 TRF8 | Tariff #8 register
TOU REG?7 | Billing TOU Energy Register #7
REG7 TRF1 |Tariff #1 register
REG7 TRF2 | Tariff #2 register
.
REG7 TRF8 |Tariff #8 register
TOU REGS8 | Billing TOU Energy Register #8
REG8 TRF1 | Tariff #1 register
REG8 TRF2 |Tariff #2 register
..
REG8 TRF8 | Tariff #8 register
TOU REG9 | Billing TOU Energy Register #9
REG9 TRF1 |Tariff #1 register
REG9 TRF2 |Tariff #2 register
..
REG9 TRF8 | Tariff #8 register
TOU REG10 | Billing TOU Energy Register #10
REG10 TRF1 |Tariff #1 register
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Designation

Description

REG10 TRF2

REG10 TRF8

TOU MAX DMD REG1
REG1 TRF1 MD

REG1 TRF2 MD

REG1 TRF8 MD
REG1 TRF1 CMD
REG1 TRF2 CMD

REG1 TRF8 CMD

TOU MAX DMD REG2
REG2 TRF1 MD

REG2 TRF2 MD

REG2 TRF8 MD
REG2 TRF1 CMD
REG2 TRF2 CMD

REG2 TRF8 CMD

TOU MAX DMD REG3
REG3 TRF1 MD

REG3 TRF2 MD

REG3 TRF8 MD
REG3 TRF1 CMD
REG3 TRF2 CMD

REG3 TRF8 CMD

TOU MAX DMD REG4
REG4 TRF1 MD

REG4 TRF2 MD

REG4 TRF8 MD
REG4 TRF1 CMD
REG4 TRF2 CMD

REG4 TRF8 CMD

TOU MAX DMD REG5
REG5 TRF1 MD

REG5 TRF2 MD

REG5 TRF8 MD
REG5 TRF1 CMD
REG5 TRF2 CMD

REG5 TRF8 CMD

TOU MAX DMD REG6
REG6 TRF1 MD

REG6 TRF2 MD

Tariff #2 register

| Tariff #8 register

]Billing TOU Maximum Demand Register #1
|Tariff #1 maximum demand

| Tariff #2 maximum demand

|Tariff #8 maximum demand

|Tariff #1 cumulative maximum demand

| Tariff #2 cumulative maximum demand

|Tariff #8 cumulative maximum demand
|Bi|ling TOU Maximum Demand Register #2
| Tariff #1 maximum demand

| Tariff #2 maximum demand

| Tariff #8 maximum demand

| Tariff #1 cumulative maximum demand

|Tariff #2 cumulative maximum demand

| Tariff #8 cumulative maximum demand

| Billing TOU Maximum Demand Register #3
|Tariff #1 maximum demand

|Tariff #2 maximum demand

| Tariff #8 maximum demand

|Tariff #1 cumulative maximum demand

|Tariff #2 cumulative maximum demand

| Tariff #8 cumulative maximum demand
|Bi|ling TOU Maximum Demand Register #4
|Tariff #1 maximum demand

| Tariff #2 maximum demand

|Tariff #8 maximum demand

|Tariff #1 cumulative maximum demand

| Tariff #2 cumulative maximum demand

|Tariff #8 cumulative maximum demand
|Bi|ling TOU Maximum Demand Register #5
| Tariff #1 maximum demand

| Tariff #2 maximum demand

| Tariff #8 maximum demand

|Tariff #1 cumulative maximum demand

|Tariff #2 cumulative maximum demand

| Tariff #8 cumulative maximum demand

| Billing TOU Maximum Demand Register #6
| Tariff #1 maximum demand

| Tariff #2 maximum demand
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Designation

Description

REG6 TRF8 MD
REG6 TRF1 CMD
REG6 TRF2 CMD

REG6 TRF8 CMD

TOU MAX DMD REG?7
REG7 TRF1 MD

REG7 TRF2 MD

REG7 TRF8 MD
REG7 TRF1 CMD
REG7 TRF2 CMD

REG7 TRF8 CMD

TOU MAX DMD REGS8
REG8 TRF1 MD

REG8 TRF2 MD

REG8 TRF8 MD
REG8 TRF1 CMD
REG8 TRF2 CMD

REG8 TRF8 CMD

TOU MAX DMD REG9
REGY9 TRF1 MD

REG9 TRF2 MD

REG9 TRF8 MD
REG9 TRF1 CMD
REG9 TRF2 CMD

REGY9 TRF8 CMD
TOU MAX DMD REG10
REG10 TRF1 MD
REG10 TRF2 MD

REG10 TRF8 MD
REG10 TRF1 CMD
REG10 TRF2 CMD

REG10 TRF8 CMD
Present PQ Values
V1 Var%

V2 Var%

V3 Var%

V1 Chg%

V1 Chg Freq

V2 Chg%

V2 Chg Freq

V3 Chg%

| Tariff #8 maximum demand

| Tariff #1 cumulative maximum demand

]Tariff #2 cumulative maximum demand

..

| Tariff #8 cumulative maximum demand
]Billing TOU Maximum Demand Register #7
|Tariff #1 maximum demand

| Tariff #2 maximum demand

..

| Tariff #8 maximum demand

|Tariff #1 cumulative maximum demand

|Tariff #2 cumulative maximum demand

..

| Tariff #8 cumulative maximum demand
|Bi|ling TOU Maximum Demand Register #8
| Tariff #1 maximum demand

| Tariff #2 maximum demand

..

|Tariff #8 maximum demand

| Tariff #1 cumulative maximum demand

| Tariff #2 cumulative maximum demand

..

|Tariff #8 cumulative maximum demand

| Billing TOU Maximum Demand Register #9
| Tariff #1 maximum demand

|Tariff #2 maximum demand

.

| Tariff #8 maximum demand

| Tariff #1 cumulative maximum demand

|Tariff #2 cumulative maximum demand

.

| Tariff #8 cumulative maximum demand

| Billing TOU Maximum Demand Register #10
|Tariff #1 maximum demand

| Tariff #2 maximum demand

.

| Tariff #8 maximum demand

|Tariff #1 cumulative maximum demand

|Tariff #2 cumulative maximum demand

.

|Tariff #8 cumulative maximum demand
|Present Measured EN50160 Parameters
|V1 Voltage variation, +/-%Un (last 10-min value)
|V2 Voltage variation, +/-%Un (last 10-min value)
|V3 Voltage variation, +/-%Un (last 10-min value)
|V1 Voltage change, %Un (last 1-hour value)
|Repetition rate of V1 voltage changes, 1/min
|V2 Voltage change, %Un (last 1-hour value)

| Repetition rate of V2 voltage changes, 1/min
|V3 Voltage change, %Un (last 1-hour value)
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Designation Description

V3 Chg Freq Repetition rate of V3 voltage changes, 1/min

V1 Pst | V1 Voltage Pst

V2 Pst | V2 Voltage Pst

V3 Pst | V3 Voltage Pst

V1 Plt |V1 Voltage PIt

V2 PIt | V2 Voltage PIt

V3 Plt | V3 Voltage PIt

V1 THD |V1 Voltage THD, %

V2 THD | V2 Voltage THD, %

V3 THD | V3 Voltage THD, %

NSeq Unb% ]Negative-sequence voltage unbalance, % (last 10-min value)

Freq Var |Frequency variation, +/-Hz (last 10-s value)
1 In 4LN3, 4LL3, 3LN3 and 3LL3 wiring modes, the voltages are
line-to-neutral; for any other wiring mode, they are line-to-line
voltages.
2 In 4LN3 and 3LN3 wiring modes, the voltages are line-to-
neutral; for any other wiring mode, they are line-to-line
voltages.
3 On a 0.2-s interval.
4 On a 3-s interval.
5 On a 10-s interval.
6 The value is calculated using a simplified technique as a
relation of the maximum deviation of phase values from a 3-
phase average value to a 3-phase average.
7 The value is calculated using a simplified technique as a
one third of the RMS value of a 3-phase vector sum.
8 Not affected by loss compensation - always indicate
readings at the metering point.
NOTE
Designations of some enginering demands and billing energy
and demand registers are shown using a new short name
notation available in PAS V1.4. By default, PAS uses long
names compatible with older versions of PAS. You can select a
desired notation from the Tools/Options/Preferences tab.
PAS does not allow to store data in files using different data
names. If you have a file uploaded with a previous version of
PAS using long data names, either continue using long data
names, or store data in a new file.
See table below for a list of parameters with short and long
names.

Short Data Long Data Name Description
Name

kW IMP ACD kW IMP ACC DMD Accumulated demand

kW IMP PRD | kW IMP PRD DMD | Predicted sliding window demand

PF IMP@kVA MD |PF IMP@kVA MXDMD | PF (import) at maximum kVA demand

REG1 ACD |SUM REG1 ACC DMD | Billing summary (total) register accumulated demand

REG1 BD | SUM REG1 BLK DMD | Billing summary (total) register block demand

REG1 SD |SUM REG1 SW DMD | Billing summary (total) register sliding demand

REG1 | SUM REG1 | Billing summary (total) energy register

REG1 MD | SUM REG1 DMD MAX | Billing summary (total) register maximum demand
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Short Data Long Data Name Description
Name
REG1 TRF1 TOU REG1 TRF1 Billing tariff energy register
REG1 TRF1 MD ]DMDl TRF1 MAX | Billing tariff register maximum demand
TRF1 |SEASON TRF1 | Generic billing tariff energy register
TRF1 MD | SEASON TRF1 | Generic billing tariff register maximum demand
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Appendix B Setpoint Parameters
Setpoint Triggers

For setpoint triggers, see Appendix A Parameters for
Monitoring and Logging.

Setpoint Actions
The available setpoint actions are listed in the following table.

Setpoint Actions

Action Target Description
NONE No action
SET EVENT FLAG |1-8 | Set user event flag 1-8
CLEAR EVENT FLAG |1-8 | Clear user event flag 1-8
OPERATE RELAY |1-4 | Operate relay RO1-RO4
RELEASE RELAY |1-4 | Release latched relay RO1-RO4
INCREMENT COUNTER | 1-8 | Increment counter 1-8
CLEAR COUNTER |1-8 | Clear counter 1-8
RESET ALL COUNTERS | | Clear all counters
RESET DEMANDS | ALL | Reset all engineering maximum demands
RESET DEMANDS | POWER | Reset engineering maximum power demands
RESET DEMANDS | VOLT/AMP | Reset maximum volts and ampere demand
RESET DEMANDS |voLT | Reset maximum volt demand registers
RESET DEMANDS |AMP | Reset maximum ampere demand registers
RESET DEMANDS | HRM | Reset maximum harmonic demand registers
RESET TOU DEMANDS | | Reset billing/TOU maximum demands (end of billing period)
CLEAR MIN/MAX LOG | | Clear Min/Max log
EVENT LOG |OPER | Event log on setpoint operated
EVENT LOG |RELS | Event log on setpoint released
EVENT LOG | ANY | Event log on any setpoint transition
DATA LOG |1-14 | Conventional data log 1-14
WAVEFORM LOG |1-2 | Waveform Log 1-2
SEND NOTIFICATION | |Send a notification message to a remote TCP server
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Appendix C Billing and Load Profile Log Files

The following tables show the record structure for the monthly
and daily billing data profile and energy load profile log files.

The second column shows data abbreviations used in the PAS
data log reports. Data log file sections are highlighted in bold.

Energy Load Profile Data Log (Data Log #12)

Field No. Designation Description
1 REG1 Summary (total) energy register 1 reading
2 | REG2 | Summary (total) energy register 2 reading
3 ]REG3 |Summary (total) energy register 3 reading
4 | REG4 |Summary (total) energy register 4 reading
5 |REG5 |Summary (total) energy register 5 reading
6 | REG6 | Summary (total) energy register 6 reading
7 ]REG7 |Summary (total) energy register 7 reading
8 |REG8 |Summary (total) energy register 8 reading
9 | REG9 | Summary (total) energy register 9 reading
10 |REGlO |Summary (total) energy register 10 reading

The number of parameters in a record is automatically
configured depending on the number of billing registers for
which you selected a source input in the Billing/TOU Register
setup.

Montly Billing Profile (Billing Period) Data Log (Data Log #15)

Field No. Designation Description
Energy Register #1
1 |REG1 |Summary (total) energy reading
2 | TRF1 | Tariff #1 energy reading
3 | TRF2 | Tariff #2 energy reading
4 ]TRF3 |Tariff #3 energy reading
5 |TRF4 |Tariff #4 energy reading
6 | TRF5 | Tariff #5 energy reading
7 | TRF6 | Tariff #6 energy reading
8 ]TRF7 |Tariff #7 energy reading
9 |TRF8 |Tariff #8 energy reading

] | Energy Register #10

1 |REG10 |Summary (total) energy reading

2 | TRF1 | Tariff #1 energy reading

3 | TRF2 | Tariff #2 energy reading

4 |TRF3 |Tariff #3 energy reading

5 | TRF4 | Tariff #4 energy reading

6 | TRF5 | Tariff #5 energy reading

7 |TRF6 |Tariff #6 energy reading

8 | TRF7 | Tariff #7 energy reading

9 | TRF8 | Tariff #8 energy reading
| | Monthly Maximum Demand Register #1
| REG1 MD | Summary (total) max. demand

2 | TIMEO | Summary (total) max. demand timestamp

3 | REG1 CMD | Summary (total) cumulative max. demand
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Field No.

Designation

Description

==
DeloolNjoulslwiNn ik

NININNININ R R R R R R
gu P WIN = OO N/OOUIL PN WIN

TRF1 MD
| TIME1

| TRF1 CMD
| TRF2 MD

| TIME2

| TRF2 CMD
| TRF3 MD

| TIME3

| TRF3 CMD
| TRF4 MD

| TIME4

| TRF4 CMD
| TRF5 MD

| TIMES

| TRF5 CMD
| TRF6 MD

| TIME6

| TRF6 CMD
| TRF7 MD

| TIME7

| TRF7 CMD
| TRF8 MD

| TIME8

| TRF8 CMD

| REG10 MD
| TIMEO

| REG10 CMD
| TRF1 MD

| TIME1

| TRF1 CMD
| TRF2 MD

| TIME2

| TRF2 CMD
| TRF3 MD

| TIME3

| TRF3 CMD
| TRF4 MD

| TIME4

| TRF4 CMD
| TRF5 MD

| TIMES

| TRF5 CMD
| TRF6 MD

| TIME6

| TRF6 CMD
| TRF7 MD

| TIME7

| TRF7 CMD
| TRF8 MD

Tariff #1 max. demand

| Tariff #1 max. demand timestamp
| Tariff #1 cumulative max. demand
|Tariff #2 max. demand

|Tariff #2 max. demand timestamp
| Tariff #2 cumulative max. demand
| Tariff #3 max. demand

|Tariff #3 max. demand timestamp
|Tariff #3 cumulative max. demand
| Tariff #4 max. demand

| Tariff #4 max. demand timestamp
|Tariff #4 cumulative max. demand
| Tariff #5 max. demand

| Tariff #5 max. demand timestamp
| Tariff #5 cumulative max. demand
|Tariff #6 max. demand

| Tariff #6 max. demand timestamp
| Tariff #6 cumulative max. demand
|Tariff #7 max. demand

|Tariff #7 max. demand timestamp
| Tariff #7 cumulative max. demand
| Tariff #8 max. demand

|Tariff #8 max. demand timestamp
|Tariff #8 cumulative max. demand
|
| Monthly Maximum Demand Register #10
|Summary (total) max. demand

|Summary (total) max. demand timestamp
|Summary (total) cumulative max. demand

| Tariff #1 max. demand

|Tariff #1 max. demand timestamp

|Tariff #1 cumulative max. demand

| Tariff #2 max. demand

| Tariff #2 max. demand timestamp

|Tariff #2 cumulative max. demand

| Tariff #3 max. demand

| Tariff #3 max. demand timestamp

| Tariff #3 cumulative max. demand

|Tariff #4 max. demand

|Tariff #4 max. demand timestamp

| Tariff #4 cumulative max. demand

| Tariff #5 max. demand

|Tariff #5 max. demand timestamp

| Tariff #5 cumulative max. demand

| Tariff #6 max. demand

|Tariff #6 max. demand timestamp

| Tariff #6 cumulative max. demand

| Tariff #7 max. demand

| Tariff #7 max. demand timestamp

| Tariff #7 cumulative max. demand

| Tariff #8 max. demand
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Field No. Designation

Description

26 TIMES
27 TRF8 CMD

Tariff #8 max. demand timestamp
| Tariff #8 cumulative max. demand

The number of parameters in each section is automatically
configured depending on the number of actual tariffs you
defined in the TOU Daily Profiles

Daily Billing Profile Data Log (Data Log #16)

Field No. Designation Description
Energy Register #1
1 | REG1 | Summary (total) energy reading
2 ]TRFl |Tariff #1 energy reading
3 |TRF2 |Tariff #2 energy reading
4 | TRF3 | Tariff #3 energy reading
5 | TRF4 | Tariff #4 energy reading
6 |TRF5 |Tariff #5 energy reading
7 | TRF6 | Tariff #6 energy reading
8 | TRF7 | Tariff #7 energy reading
9 | TRF8 | Tariff #8 energy reading
| |
| | Energy Register #10
1 | REG10 | Summary (total) energy reading
2 ]TRFl |Tariff #1 energy reading
3 |TRF2 |Tariff #2 energy reading
4 | TRF3 | Tariff #3 energy reading
5 | TRF4 | Tariff #4 energy reading
6 ]TRFS |Tariff #5 energy reading
7 |TRF6 |Tariff #6 energy reading
8 | TRF7 | Tariff #7 energy reading
9 | TRF8 | Tariff #8 energy reading
] | Daily Maximum Demand Register #1
1 |REG1 MD |Summary (total) max. demand reading
2 | TRF1 MD | Tariff #1 max. demand reading
3 | TRF2 MD | Tariff #2 max. demand reading
4 ]TRF3 MD |Tariff #3 max. demand reading
5 |TRF4 MD |Tariff #4 max. demand reading
6  |TRF5MD | Tariff #5 max. demand reading
7  |TRF6 MD | Tariff #6 max. demand reading
8 |TRF7 MD |Tariff #7 max. demand reading
9 | TRF8 MD | Tariff #8 max. demand reading
| |
] | Daily Maximum Demand Register #10
1 | REG10 MD | Summary (total) max. demand reading
2 | TRF1 MD | Tariff #1 max. demand reading
3 |TRF2 MD |Tariff #2 max. demand reading
4 | TRF3 MD | Tariff #3 max. demand reading
5 | TRF4 MD | Tariff #4 max. demand reading
6 |TRF5 MD |Tariff #5 max. demand reading
7  |TRF6 MD | Tariff #6 max. demand reading
8 | TRF7 MD | Tariff #7 max. demand reading
9 | TRF8 MD | Tariff #8 max. demand reading
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The number of parameters in each section is automatically
configured depending on the number of actual tariffs you
defined in the TOU Daily Profiles.
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Appendix D EN50160 Statistics Log Files

The following tables list the EN50160 evaluation parameters
recorded by the device to the EN50160 statistics data log files.
The second column shows data abbreviations used in the PAS
data log reports. Data log file sections are highlighted in bold.

EN50160 Compliance Statistics Log (Data Log #9)

Field No. Designation Description
Power Frequency
1 | Nnv | Number of non-valid 10-sec intervals
2 ] N | Number of valid 10-sec intervals
3 | N1 | Number of incidents £1%, N1
4 | N2 | Number of incidents +4%/-6%, N2
5 |N1/N, % | EN50160 compliance ratio, N1/N
6 |N2/N, % | EN50160 compliance ratio, N2/N
7 |Freq Min | Minimum frequency
8 | Freq Max | Maximum frequency
] | Supply Voltage Variations
1 ]Nnv | Number of non-valid 10-min intervals
2 | N | Number of valid 10-min intervals
3 |N1 | Number of polyphase incidents £10%, N1
4 | N2 | Number of polyphase incidents +10/-15%, N2
5 IN1/N, % | EN50160 compliance ratio, N1/N
6 |N2/N, % | EN50160 compliance ratio, N2/N
7 |v1 N1 | Number of incidents +10% on phase V1
8 | V1 Min | Minimum voltage on phase V1
9 |V1 Max | Maximum voltage on phase V1
10 |v2 N1 | Number of incidents £10% on phase V2
11 | V2 Min | Minimum voltage on phase V2
12 ]VZ Max | Maximum voltage on phase V2
13 |V3 N1 | Number of incidents £10% on phase V3
14 | V3 Min | Minimum voltage on phase V3
15 | V3 Max | Maximum voltage on phase V3
] | Rapid Voltage Changes
1 | N1 | Number of polyphase incidents
2 |V1 N1 | Number of incidents on phase V1
3 |V1 dvoe | Maximum voltage variation on phase V1, dV/Un%
4 ]VZ N1 | Number of incidents on phase V2
5 |V2 dV% | Maximum voltage variation on phase V2, dV/Un%
6 |V3 N1 | Number of incidents on phase V3
7 |V3 dvoe | Maximum voltage variation on phase V3, dV/Un%
| | Flicker
1 | Nnv | Number of non-valid 2-hour intervals
2 IN | Number of valid 2-hour intervals
3 |N1 | Number of polyphase incidents Plt >1%, N1
4 IN1/N, % | EN50160 compliance ratio, N1/N
5 |V1 N1 | Number of incidents Pt > 1% on phase V1
6 |V1 PIt Max | Maximum PIt on phase V2
7 |v2 N1 | Number of incidents PIt > 1% on phase V2
8 | V2 PIt Max | Maximum PIt on phase V2
9 |V3 N1 | Number of incidents Pt > 1% on phase V3
10 |V3 Plt Max | Maximum PIt on phase V3
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Field No.

Designation

Description
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|N11 90%/100ms
|N12 85%/100ms
|N13 70%/100ms
|N14 40%/100ms
|N11 90%/500ms
|N12 85%/500ms
|N13 70%/500ms
|N14 40%/500ms
|N11 90%/1s
|N12 85%/1s
|N13 70%/1s
|N14 40%/1s
|N11 90%/3s
|N12 85%/3s
|N13 70%/3s
|N14 40%/3s
|N11 90%/20s
|N12 85%/20s
|N13 70%/20s
|N14 40%/20s
|N11 90%/60s
|N12 85%/60s
|N13 70%/60s
|N14 40%/60s
|N11 90%/180s
|N12 85%/180s
|N13 70%/180s
|N14 40%/180s
|V1 N1

| V1 Min

|v2 N1

| V2 Min

|V3 N1

| V3 Min

|

IN1 1s

|N2 180s

|N3 >180s

| V1 Min

| V2 Min

| V3 Min

|

IN11 110%/1s
|N12 120%/1s
|N13 140%/1s
|N14 160%/1s
|N15 200%/1s
|N21 110%/60s
|N22 120%/60s
|N23 140%/60s

| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents

Voltage Dips (indicative statistics)

u<90%/t<100ms
u<85%/t<100ms
u<70%/t<100ms
u<40%/t<100ms
u<90%/t<500ms
u<85%/t<500ms
u<70%/t<500ms
u<40%/t<500ms
u<90%/t<1s
u<85%)/t<1s
u<70%/t<l1s
u<40%/t<l1s
u<90%/t<3s
u<85%/t<3s
u<70%/t<3s
u<40%/t<3s
u<90%/t<20s
u<85%/t<20s
u<70%/t<20s
u<40%/t<20s
u<90%/t<60s
u<85%/t<60s
u<70%/t<60s
u<40%/t<60s
u<90%/t<180s
u<85%/t<180s
u<70%/t<180s
u<40%/t<180s

| Total number of incidents on phase V1
| Minimum residual voltage on phase V1
|Tota| number of incidents on phase V2
| Minimum residual voltage on phase V2
| Total number of incidents on phase V3
| Minimum residual voltage on phase V3

| Voltage Interruptions (indicative statistics)

| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents

t<is
t<180s
t>180s

| Minimum residual voltage on phase V1
| Minimum residual voltage on phase V2
| Minimum residual voltage on phase V3

| Temporary Overvoltages (indicative statistics)

| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents
| Number of polyphase incidents

u>110%/t<1s
u>120%/t<1s
u>140%/t<1s
u>160%/t<1s
u>200%/t<1s
u>110%/t<60s
u>120%/t<60s
u>140%/t<60s
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Field No. Designation Description
9 N24 160%/60s Number of polyphase incidents u>160%/t<60s
10 |N25200%/60s |Number of polyphase incidents u>200%/t<60s
11 ]N31 110%/>60s | Number of polyphase incidents u>110%/t>60s
12 ]N32 120%/>60s | Number of polyphase incidents u>120%/t>60s
13 |N33 140%/>60s | Number of polyphase incidents u>140%/t>60s
14 |N34 160%/>60s | Number of polyphase incidents u>160%/t>60s
15 ]N35 200%/>60s | Number of polyphase incidents u>200%/t>60s
16 |V1 N1 |Tota| number of incidents on phase V1
17 | V1 Max | Maximum voltage magnitude on phase V1
18 |v2 N1 | Total number of incidents on phase V2
19 | V2 Max | Maximum voltage magnitude on phase V2
20 |V3 N1 |Tota| number of incidents on phase V3
21 | V3 Max | Maximum voltage magnitude on phase V3
| | Transient Overvoltages (peak voltage)
1 |N1 120% | Number of polyphase incidents u>120%
2 |N2 150% | Number of polyphase incidents u>150%
3 |N3 200% | Number of polyphase incidents u>200%
4 | N4 250% | Number of polyphase incidents u>250%
5 ]NS 300% | Number of polyphase incidents u>300%
6  |V1N1120% | Number of incidents u>120% on phase V1
7 |V1 N2 150% | Number of incidents u>150% on phase V1
8 | V1 N3 200% | Number of incidents u>200% on phase V1
9 |V1 N4 250% | Number of incidents u>250% on phase V1
10 |V1 N5 300% | Number of incidents u>300% on phase V1
11 |V2N1110% | Number of incidents u>120% on phase V2
12 |V2N2150% | Number of incidents u>150% on phase V2
13 |V2 N3 200% | Number of incidents u>200% on phase V2
14 |V2 N4 250% | Number of incidents u>250% on phase V2
15  |V2 N5 300% | Number of incidents u>300% on phase V2
16 |V3N1110% | Number of incidents u>120% on phase V3
17 |V3 N2 150% | Number of incidents u>150% on phase V3
18 |V3 N3 200% | Number of incidents u>200% on phase V3
19 |V3 N4 250% | Number of incidents u>250% on phase V3
20 |V3N5300% | Number of incidents u>300% on phase V3
21 |V1 Peak Max | Maximum peak voltage on phase V1
22 | V2 Peak Max | Maximum peak voltage on phase V2
23 | V3 Peak Max | Maximum peak voltage on phase V3
] | Transient Overvoltages (impulsive voltage)
1 |N1 20% | Number of polyphase incidents u>20%
2 |N2 50% | Number of polyphase incidents u>50%
3 |N3 100% | Number of polyphase incidents u>100%
4 |N4 150% | Number of polyphase incidents u>150%
5 |N5 200% | Number of polyphase incidents u>200%
6 |V1 N1 20% | Number of incidents u>20% on phase V1
7 |V1 N2 50% | Number of incidents u>50% on phase V1
8 | V1 N3 100% | Number of incidents u>100% on phase V1
9 |V1 N4 150% | Number of incidents u>150% on phase V1
10 |V1 N5 200% | Number of incidents u>200% on phase V1
11 |V2N120% | Number of incidents u>20% on phase V2
12 |V2N250% | Number of incidents u>50% on phase V2
13 |V2N3100% | Number of incidents u>100% on phase V2
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Field No.

Designation

Description

14
15
16
17
18
19
20
21
22
23

alh wWiIN|=

O 0N O U~ WN =

20

N
=

O 0N O WIN =

V2 N4 150%
| V2 N5 200%
|V3 N1 20%

| V3 N2 50%

| V3 N3 100%
|V3 N4 150%
| V3 N5 200%
|V1 imp max
| V2 imp max
| V3 imp max
!

|Nnv

IN

|N1

|N1/N, %

|V Unb% Max
|

| Nnv

IN

|N1

|N2

|N1/N, %
|N2/N, %
|V1 N1

|V1 N2

| V1 HD% Max
|V1 H#

|V1 THD Max
|v2 N1

|v2 N2

| V2 HD% Max
|v2 H#

| V2 THD Max
|V3 N1

|V3 N2

| V3 HD% Max
|V3 H#

| V3 THD Max
|

| Nnv

|N

|N1

|N2

IN1/N, %
|N2/N, %
|V1 N1

|V1 N2

|V1 HD% Max
|V1 H#

| V1 THD Max
|v2 N1

Number of incidents u>150% on phase V2

| Number of incidents u>200% on phase V2

| Number of incidents u>20% on phase V3

| Number of incidents u>50% on phase V3

| Number of incidents u>100% on phase V3

| Number of incidents u>150% on phase V3

| Number of incidents u>200% on phase V3

| Maximum impulsive voltage on phase V1

| Maximum impulsive voltage on phase V2

| Maximum impulsive voltage on phase V3

| Supply Voltage Unbalance

| Number of non-valid 10-min intervals

| Number of valid 10-min intervals

| Number of incidents V Unb > 2%, N1

| EN50160 compliance ratio, N1/N

| Maximum voltage unbalance

| Harmonic Voltage

| Number of non-valid 10-min intervals

| Number of valid 10-min intervals

| Number of polyphase harmonic voltage incidents, N1

| Number of polyphase voltage THD incidents, N2

| EN50160 harmonic voltage compliance ratio, N1/N

| EN50160 voltage THD compliance ratio, N2/N

| Number of harmonic voltage incidents on phase V1

| Number of voltage THD incidents on phase V1
|Worst-case harmonic magnitude on phase V1, %Un
|Worst-case harmonic component number on phase V1
|Worst-case voltage THD on phase V1

| Number of harmonic voltage incidents on phase V2

| Number of voltage THD incidents on phase V2
|Worst-case harmonic magnitude on phase V2, %Un
|Worst-case harmonic component number on phase V2

| Worst-case voltage THD on phase V2

| Number of harmonic voltage incidents on phase V3

| Number of voltage THD incidents on phase V3
|Worst-case harmonic magnitude on phase V3, %Un
|Worst-case harmonic component number on phase V3

| Worst-case voltage THD on phase V3

| Interharmonic Voltage

| Number of non-valid 10-min intervals

| Number of valid 10-min intervals

| Number of polyphase interharmonic voltage incidents, N1
| Number of polyphase interharmonic THD incidents, N2

| EN50160 interharmonic voltage compliance ratio, N1/N
| EN50160 interharmonic voltage THD compliance ratio, N2/N
| Number of interharmonic voltage incidents on phase V1
| Number of interharmonic voltage THD incidents on phase V1
|Worst-case interharmonic magnitude on phase V1, %Un
|Worst-case interharmonic component number on phase V1
|Worst-case interharmonic voltage THD on phase V1

| Number of interharmonic voltage incidents on phase V2
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Field No. Designation Description
13 V2 N2 Number of interharmonic voltage THD incidents on phase V2
14 | V2 HD% Max | Worst-case interharmonic magnitude on phase V2, %Un
15 |v2 H# | Worst-case interharmonic component number on phase V2
16 ]VZ THD Max |Worst-case interharmonic voltage THD on phase V2
17 |V3 N1 | Number of interharmonic voltage incidents on phase V3
18 |V3 N2 | Number of interharmonic voltage THD incidents on phase V3
19 | V3 HD% Max | Worst-case interharmonic magnitude on phase V3, %Un
20 |V3 H# |Worst-case interharmonic component number on phase V3
21 | V3 THD Max | Worst-case interharmonic THD on phase V3
| | Mains Signaling Voltage
1 | Nnv | Number of non-valid 3-sec intervals
2 | N | Number of valid 3-sec intervals
3 |N1 | Number of polyphase incidents, N1
4 |N1/N, % | EN50160 compliance ratio, N1/N
5 |V1 N1 | Number of incidents on phase V1
6 |V1 Frgl %Un |Maximum 1st signaling voltage magnitude on phase V1, %Un
7 | V1 Frg2 %uUn | Maximum 2nd signaling voltage magnitude on phase V1, %Un
8 | V1 Frg3 %uUn | Maximum 3rd signaling voltage magnitude on phase V1, %Un
9 ]Vl Frg4 %Un | Maximum 4th signaling voltage magnitude on phase V1, %Un
10 |V2 N1 | Number of incidents on phase V2
11 | V2 Frq1 %Un | Maximum 1st signaling voltage magnitude on phase V2, %Un
12 | V2 Frg2 %uUn | Maximum 2nd signaling voltage magnitude on phase V2, %Un
13 ]VZ Frg3 %Un | Maximum 3rd signaling voltage magnitude on phase V2, %Un
14 |V2 Frg4 %Un | Maximum 4th signaling voltage magnitude on phase V2, %Un
15 |V3 N1 | Number of incidents on phase V3
16 | V3 Fral %uUn | Maximum 1st signaling voltage magnitude on phase V3, %Un
17 ]V3 Frg2 %Un | Maximum 2nd signaling voltage magnitude on phase V3, %Un
18 |V3 Frg3 %Un | Maximum 3rd signaling voltage magnitude on phase V3, %Un
19 | V3 Frq4 %uUn | Maximum 4th signaling voltage magnitude on phase V3, %Un
20 | Fra1 | 1st signaling voltage frequency
21 ]Frqz |2nd signaling voltage frequency
22 |Frq3 |3rd signaling voltage frequency
23 | Frg4 | 4th signaling voltage frequency
EN50160 Harmonics Survey Log (Data Log #10)
Field No. Designation Description
V1 Harmonic Voltage
1 | THD MAX | Maximum THD
2 | THDO MAX | Maximum odd harmonics THD
3 | THDE MAX | Maximum even harmonics THD
4 |%HDO02 MAX | Maximum HO2 harmonic voltage magnitude, %Un
5 | %HD03 MAX | Maximum HO3 harmonic voltage magnitude, %Un
. |
52 | %HD50 MAX | Maximum H50 harmonic voltage magnitude, %Un
| | V2 Harmonic Voltage
1 | THD MAX | Maximum THD
2 | THDO MAX | Maximum odd harmonics THD
3 |THDE MAX | Maximum even harmonics THD
4 | %HD02 MAX | Maximum HO2 harmonic voltage magnitude, %Un
5 | %HD03 MAX | Maximum HO3 harmonic voltage magnitude, %Un
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Field No. Designation

Description

52 %HD50 MAX
|

| THD MAX

| THDO MAX

| THDE MAX

| %HD02 MAX
| %HD03 MAX

52 | %HD50 MAX

u | bh W N

Maximum H50 harmonic voltage magnitude, %Un
| V3 Harmonic Voltage

| Maximum THD

| Maximum odd harmonics THD

| Maximum even harmonics THD

|Maximum HO02 harmonic voltage magnitude, %Un
|Maximum HO3 harmonic voltage magnitude, %Un

|Maximum H50 harmonic voltage magnitude, %Un
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Appendix E EN50160 Evaluation and

Recording
EN50160 Background

The EN50160 European standard “Voltage characteristics of
electricity supplied by public distribution systems” issued by
CENELEC defines the main physical characteristics of electric
energy supplied by low and medium voltage public distribution
systems under normal operating conditions.

The voltage characteristics are evaluated using a statistical
approach. The standard and its referenced publications specify
for each voltage characteristic:

e Method of evaluation
e Integrating interval for a single measurement
e Observation period

e Statistical indication of the probability of not exceeding
a specified limit

e Standard compliance limits or indicative values within
which any customer can expect the voltage
characteristics to remain

Compliance Limits

For some voltage characteristics, the standard provides
definite limits that can be complied with for most of the time
considering the possibility of relatively rare excursions beyond
these limits. Limits are set with a view to compliance for a
percentage of the observation time, e.g. 95% of the
observations in any period of one week.

The following table gives the characteristics for which definite
limits have been specified by the standard.

Voltage characteristic Compliance with stated | Observation
limits, % of time period
Power frequency +1% for 95% of a week Week, year
+1% for 99.5% of a year
+4/-6% for 100% of time
Voltage variations (supply [+10% Un for 95% of time | Week
voltage magnitude)
Rapid voltage changes <4-5% Un (up to 10% Un) |Day
Flicker (fluctuations of Plt < 1 for 95% of time Week
voltage magnitude)
Voltage unbalance <2-3% for 95% of time Week
Harmonic voltage THD < 8 for 95% of time Week
Interharmonic voltage To be defined Week
Mains signaling voltage Within “Meister-curve” for |Day
99% of time
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Indicatives Values

For the remaining characteristics of the voltage, by their
unpredictable nature, the standard gives only indicative
values, which are intended to provide users with information
on the order of magnitude which can be expected.

The following table gives the characteristics for which
indicative values have been specified by the standard.

Voltage Characteristic Indicative values Observation
period

Voltage dips Less than 1 s, 60% depth Year

Short interruptions 70% less than 1 s Year

Long interruptions 10 to 50% less than 3 min |Year

Temporary overvoltages |Less than 1.5 kV RMS Year

Transient overvoltages |Less than 6 kV peak Year

Resources
CENELEC publications:

EN 50160:1999 Voltage characteristics of electricity supplied
by public distribution systems

IEC publications:

IEC 61000-4-7:2002 Electromagnetic compatibility (EMC) -
Part 4-7 Testing and measurement techniques — General guide
on harmonics and interharmonics measurements and
instrumentation, for power supply systems and equipment
connected thereto,

IEC 61000-4-15:2003 Electromagnetic compatibility (EMC) -
Part 4 Testing and measurement techniques - Section 15:
Flickermeter — Functional and design specifications

IEC 61000-4-30:2003 Electromagnetic compatibility (EMC) -
Part 4-30 Testing and measurement techniques - Power
quality measurement methods

Eurelectric (Union of the Electricity Industry) publications:

Application guide to the European Standard EN 50160 on
Voltage characteristics of electricity supplied by public
distribution systems, Ref: 23002 Ren9530, July 1995

Measurement guide for voltage characteristics, Ref: 23002
Ren9531, July 1995
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Evaluation Techniques

Evaluation Counters and Evaluation Period

The EM720 uses a set of the evaluation counters for collecting
EN50160 statistics within a specified evaluation period.

The evaluation period is the period of time within which the
meter collects statistical evaluation data. Supply voltage
characteristics can be evaluated on a weekly or daily basis. The
evaluation period being normally preset in your meter to a
week can be changed via the EN50160 Advanced setup.

At the end of the evaluation period, the meter records collected
statistical evaluation data to a log file, and then clears the
evaluation registers and counters so that each evaluation
period’s statistics is stored in a separate record.

You can upload and view the online statistics data via PAS
reports, using data collected since the beginning of the present
evaluation interval. You can also manually clear the present
contents of the counters though PAS before starting your
EN50160 evaluation.

Observation Period

The observation period is the period of time within which the
voltage characteristics shall be assessed to ensure compliance
with the standard. The observation periods declared by the
EN50160 may differ for characteristics for which compliance
limits are specified in the standard, usually one week, and for
those for which only indicative values are provided, usually one
year.

The EN50160 compliance reports produced by PAS provide
correct weekly and yearly observation statistics regardless of
the evaluation periods used for collecting data. Whenever
needed, PAS will aggregate records within a number of the
evaluation intervals to provide correct observation periods.
Some of the characteristics, like rapid voltage changes or
mains signaling voltage, may require daily assessments. If you
intend to use daily-evaluated voltage characteristics, select the
daily evaluation period via the EN50160 Advanced setup.

Methods of Evaluation

This section describes methods used by the EM720 for
evaluating supply voltage characteristics to ensure compliance
with the standard.

Frequency Variations

Method of Evaluation

The basic frequency measurement is the mean value of the
frequency over fixed time intervals of 10 seconds under normal
operating conditions.

A frequency variation is not evaluated if the supply voltage
crosses a voltage tolerance limit (£15% Un).

Target Values
The ranges of frequency variations given in the EN50160 are:
e 50Hz+1% for 95% of a week
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e 50Hz+1% for 99.5% of a year
e 50Hz+4/-6% for 100% of the time

The same limits are used for 60Hz systems. The frequency
compliance limit can be programmed in the meter in percent
of the nominal power frequency via the EN50160 PQ Recorder
setup.

Supply Voltage Variations

This characteristic defines slow variations of steady state
supply voltage magnitude.

Method of Evaluation

The basic supply voltage magnitude measurement is the RMS
value of the steady state voltage over a period of 10 minutes
under normal operating conditions.

A voltage variation is not evaluated if the supply voltage
crosses a voltage tolerance limit (£15% Un).

Target Values

The range of voltage variations given in the EN50160 is:

+10% Un for 95% of a week

The supply voltage compliance limit can be changed in the
meter via the EN50160 PQ Recorder setup.

Rapid Voltage Changes

Rapid voltage changes are sudden but relatively weak voltage
variations between two steady state voltage levels.

Method of Evaluation

Evaluation of rapid voltage changes is made on an hourly
basis. The RMS voltage is evaluated over 1l-second time
integration intervals. The meter establishes the maximum
difference of the RMS voltage between two intervals selected
from three 1-second consecutive intervals and compares it
with the target compliance limit.

A rapid voltage change is not classified if it crosses a voltage
tolerance limit (£10% Un), as it would be considered a voltage
dip or a temporary overvoltage.

Target Values

The maximum rate of rapid voltage changes in normally once
per hour or less. For voltage variations repeating more than
once an hour, amplitude is limited by the flicker index. The
maximum rate of rapid voltage changes in variations per hour
can be changed in the meter via the EN50160 Advanced Setup.
The target magnitude limit of rapid voltage changes can be
programmed in the meter via the EN50160 PQ Recorder setup.

Under usual operating conditions the magnitude of rapid
voltage changes (once per hour or less) should generally not
exceed 5% of nominal voltage in LV networks, and 4% in MV
networks. In some circumstances, like in systems where
equipment switching must be carried out to meet supply
system or load requirements, it can reach 10%Un in LV
networks, and 6%Un in MV networks.
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Flicker

Voltage Dips

Flicker expresses the visual discomfort caused by repetitive
changes of brightness in lightning subjected to fluctuations of
the supply voltage. Flicker is indicated by the long-term flicker
severity parameter PIt, which is evaluated every 2 hours.

Method of Evaluation

The basic measurement is the short-term flicker severity
indicator Pst, evaluated each 10 minutes by instrumentation
complying with IEC 61000-4-15. The indicative long-term
flicker severity Plt is evaluated from 12 consecutive Pst values.
For testing purposes, the Pst period can be temporarily
changed in the meter in the range of 1 to 10 minutes via the
EN50160 Advanced Setup.

Pst values are not classified during intervals when the supply
voltage magnitude exceeds a voltage tolerance limit (£15%
Un) or is affected by voltage dips with depth more than 15%
un.

Target Values
The flicker compliance limit given in the EN50160 is:

Plt < 1 for 95% of a week

The PIt compliance limit can be changed in the meter via the
EN50160 PQ Recorder setup.

A voltage dip is a sudden reduction of the RMS voltage below
90% of the nominal value, followed by a return to a value
higher than 90% of the nominal in a time varying from 10 ms
to 60 s.

Method of Evaluation

A voltage dip is classified as one polyphase event regardless of
the shape and of the number of phases affected (as per
Eurelectric’s Application guide to the European Standard EN
50160, and IEC 61000-4-30). An event can begin on one phase
and end on another phase. The fault magnitude is recorded
separately for each phase involved. The event duration is
measured from the instant at which the voltage falls below the
start threshold on one of the phases to that at which it
becomes greater than the end threshold on all affected phases
including a threshold hysteresis.

The basic voltage dip measurement is one-cycle RMS voltage
updated each half-cycle.

The voltage dip threshold can be changed in the meter via the
EN50160 PQ Recorder setup.

Statistical Results

The EM720 provides the statistical evaluation of voltage dips
using the classification established by UNIPEDE. Dips are
classified by residual voltage magnitude and duration as shown
in Appendix D.
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Indicative Values

Under normal operating conditions the expected number of
voltage dips in a year may be from up to a few tens to up to
one thousand. The majority of voltage dips have a duration
less than 1 s and a depth less than 60%.

Voltage Interruptions

Voltage interruptions correspond to temporary loss of supply
voltage on all phases lasting less than or equal to 3 minutes in
the event of short interruptions, and more than 3 minutes for
long interruptions.

Method of Evaluation

The voltage interruption is detected when the voltages on all
phases fall below the interruption threshold (as per IEC 61000-
4-30) specified by the EN50160 at a level of 1%Un. The
interruption threshold can be changed in the meter via the
EN50160 PQ Recorder setup.

The basic voltage measurement is one-cycle RMS voltage
updated each half-cycle.

Statistical Survey

The EM720 provides the statistical evaluation of voltage
interruptions using the classification recommended by
Eurelectric’'s Measurement guide for voltage characteristics.

Interruptions are classified by duration as shown in Appendix
D.

Indicative Values

Under normal operating conditions the expected number of
short voltage interruptions in a year may be from up to a few
tens to up to several hundreds. Short interruptions generally
last less than a few seconds.

The annual frequency of long interruptions may be less than
10 or up to 50 depending on the area.

Temporary Overvoltages

Temporary overvoltages are sudden rises of the voltage RMS
value of more than 110% of nominal voltage. Temporary
overvoltages may last between 10 milliseconds and one
minute.

Method of Evaluation

A temporary overvoltage is classified as one polyphase event
regardless of the shape and of the number of phases affected
(as per IEC 61000-4-30). An event can begin on one phase
and end on another phase. The fault magnitude is recorded
separately for each phase involved. The event duration is
measured from the instant at which the voltage rises above
the start threshold on one of the phases to that at which it
becomes lower than the end threshold on all affected phases
including a threshold hysteresis.

The overvoltage threshold can be changed in the meter via the
EN50160 PQ Recorder setup.
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The basic voltage measurement is one-cycle RMS voltage
updated each half-cycle.

Statistical Survey

The EM720 provides the statistical evaluation of temporary
overvoltages using the classification recommended by
Eurelectric's Measurement guide for voltage characteristics.
Temporary overvoltages are classified by voltage magnitude
and duration as shown in Appendix D.

Indicative Values

Temporary overvoltages on the low voltage side will generally
not exceed 1.5 kV RMS.

Transient Overvoltages

Transient overvoltages correspond to disturbances of very
short duration, lasting typically less than one half-cycle, i.e. a
few microseconds to several milliseconds.

Method of Evaluation

Transient overvoltages are detected as impulsive or low
frequency oscillatory transients with a rise time less than 0.5
ms and duration from 20 us with the Fast Transient
coprocessor option or from 75 us without it and to Y2 cycle.
The impulse magnitude is evaluated either by the peak voltage
value, or by the impulse amplitude, and is referenced to the
nominal voltage amplitude (1.414 Un). The meter can detect
transient overvoltages with a magnitude of up to 2 kV with the
fast transient coprocessor option or up to 700V without it.

Statistical Survey

The EM720 provides the statistical evaluation of transient
overvoltages using the classification recommended by
Eurelectric’'s Measurement guide for voltage characteristics.
Transient overvoltages are classified by voltage magnitude as
shown in Appendix D.

Indicative Values

Transient overvoltages in LV systems will generally not exceed
6 kV peak, but higher values occur occasionally.

Voltage Unbalance

This characteristic defines the magnitude and/or phase
asymmetries of three-phase steady state supply voltage.

Method of Evaluation

The basic measurement is the RMS value of the steady state
voltage unbalance over a period of 10 minutes under normal
operating conditions. It is defined using the theory of
symmetrical components by the negative sequence component
expressed in percent of the positive sequence component.

Voltage unbalance is not evaluated if the supply voltage
crosses a voltage tolerance limit (£15% Un).

Target Values

The range of voltage unbalance given in the EN50160 is:
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< 2% (< 3% in some areas) for 95% of a week

The voltage unbalance compliance limit can be changed in the
meter via the EN50160 PQ Recorder setup.

Harmonic Voltage
Method of Evaluation

The basic measurements are the individual harmonic voltage
distortion factors (HD) and the total harmonic distortion factor
(THD) over a period of 10 minutes under normal operating
conditions.

Harmonic voltages are evaluated by instrumentation
complying with IEC 61000-4-7. All calculations are made
relative to the nominal voltage.

The THD is evaluated including all harmonics up to the order
40. Harmonic voltages are evaluated up the order 25 since the
EN50160 provides target values for individual harmonic
voltages only for orders up to 25. The highest harmonic order
for evaluating individual harmonic voltages and THD can be
changed in the meter in the range of 25 to 50 via the EN50160
Advanced Setup.

Harmonic voltages are not evaluated if the supply voltage
crosses a voltage tolerance limit (£15% Un).

Target Values
The ranges of harmonic voltages given in the EN50160 are:
e THD <8% for 95% of a week

¢ Individual harmonic voltages shall be less than or equal
to the values given in Table 1 Clause 2.11 of the
EN50160 for 95% of a week.

The THD compliance limit can be changed in the meter via the
EN50160 PQ Recorder setup. The individual harmonic voltage
limits can be adjusted via the EN50160 Harmonics setup.

Interharmonic Voltage

Method of Evaluation

Since the EN50160 does not specify target limits for
interharmonic voltages, this feature is normally disabled in
your meter. You can enable evaluation of interharmonic
voltages via the EN50160 Advanced Setup.

The basic measurements are the individual interharmonic
voltage distortion factors (HD) and the total interharmonic
distortion factor (THD) over a period of 10 minutes under
normal operating conditions.

Interharmonic voltages are evaluated by instrumentation
complying with IEC 61000-4-7. All calculations are made
relative to the nominal voltage.

The highest harmonic order for evaluating individual
interharmonic voltages and interharmonic THD can be selected
in the meter in the range of 25 to 50 via the EN50160
Advanced setup.
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Interharmonic voltages are not evaluated if the supply voltage
crosses a voltage tolerance limit (£15% Un).

Target Values

The EN50160 does not provide target limits for interharmonic
voltages. The ranges of interharmonic voltages selected in the
EM720 are:

e Interharmonic THD <2% for 95% of a week

e Individual interharmonic voltages shall be less than or
equal to the values given in the following table for 95%

of a week.
Interharmonic order Relative Voltage
2 0.2
3-15 1.0
16-25 0.5

You can change the compliance limit for the interharmonic THD
via the EN50160 PQ Recorder setup. The individual
interharmonic voltage limits can be changed via the EN50160
Harmonics setup.

Mains Signaling Voltage

This characteristic defines the magnitude of the signal voltages
used in some countries for signal transmission over public
supply networks. These may include ripple control signals in a
frequency range from 100 HZ to 3 kHz, and carrier wave
communications signals in a frequency range from 3 kHz to
148.5 kHz.

The EM720 can evaluate ripple control signaling voltages in a
frequency range from 100 Hz to 3 kHz.

Method of Evaluation

Since evaluating signal voltages is not commonly used, this
feature is normally disabled in your meter. You can enable
evaluation of signaling voltages via the EN50160 Advanced
Setup.

The EM720 evaluates up to four ripple control frequencies. You
can select the required signaling frequencies via the EN50160
Advanced Setup.

The basic measurement is the magnitude of the signaling
voltage over a period of 3 seconds under normal operating
conditions.

Signaling voltages are not evaluated if the supply voltage
crosses a voltage tolerance limit (£15% Un).

Target Values

The voltage levels given by the EN50160 in Figure 1 of Clause
2.13 are taken from the so-called “Meister-curve” which
defines the maximum permissible ripple control voltages in LV
networks.

Compliance with the EN50160 requires that the 3-second
mean of signal voltages shall be less or equal to the specified
limits for 99% of a day.
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Appendix F Data Scales

The maximum values for volts, amps and powers in the EM720
setup and in communications are limited by the voltage and
current scale settings. See Device Options and Mode Control in
Chapter 5 on how to change the voltage and current scales in
your meter.

The following table shows the meter data scales.

Scale Range
Maximum voltage (V max) Voltage scale x PT Ratio, V 1
Maximum current (I max) |Current scale x CT Ratio, A 2/ 3
Maximum Power (P max) 4 |V max x I max x 2, W
Maximum frequency | 100 Hz

1 The default voltage scale is 144V (120V+20%).
2 CT Ratio = CT primary current/CT secondary current

3 The default current scale is 2 x CT secondary (2.0A with 1A
secondaries and 10.0A with 5A secondaries).

4 Maximum power is rounded to whole kilowatts. With PT=1.0,
it is limited to 9,999,000 W.
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Diagnostic | Display Message Description Reason
Code

2 RAM/Data fault RAM/Data error Hardware failure

3 Watchdog reset Hardware watchdog reset Hardware failure

4 Sampling fault DSP/Sampling fault Hardware failure

5 CPU exception CPU exception Hardware failure

6 Run-time error Run-time error Hardware failure

7 SW watchdog reset Software watchdog timeout |Hardware failure

8 Power down Power down Loss of power

9 Device reset Warm restart/Device reset |External restart via communications
or by firmware upgrade.

10 Configuration reset | Configuration reset Corrupted setup data has been
replaced with the default
configuration.

11 RTC fault RTC fault The clock time has been lost. With
auto-reset: cleared automatically as
the clock is updated.

12 Configuration fault Configuration fault Factory, calibration or basic device
configuration data has been
corrupted.

13 Low battery Battery low Low lithium battery. With auto-reset.
Battery check or replacement is required.

14 Exp. memory fault Expanded memory fault Hardware failure

15 CPU EEPROM fault CPU EEPROM fault Hardware failure

18 Coprocessor fault Coprocessor fault Hardware failure

20 Library error C Library error Hardware failure

22 Task error Task error Hardware failure

24 IRIG-B No signal IRIG-B signal lost No IRIG-B signal from the GPS
master clock. With auto-reset:
cleared automatically when the
IRIG-B signal is detected.

25 IRIG-B Unlocked IRIG-B time unlocked The GPS master clock has lost the
satellite signal. With auto-reset:
cleared automatically when the
satellite signal is locked.

27 Magnet. interference |Magnetic interference Indicates presence of a high
electromagnetic field that can affect
accuracy of energy measurements.
With auto-reset.

29 Motion/tilt sensor Motion/tilt sensor The meter has been moved or tilted.

See Device Diagnostics for more information on the EM720
built-in diagnostics. See Device Diagnostics Display in Chapter
3 and Clearing Device Diagnostics in Chapter 6 on how to
inspect and clear the device diagnostics in your meter.
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Appendix H OBIS Identification Codes

The OBIS (Object Identification System IEC 62056-61) codes
are used to identify energy and maximum demand readings in
the IEC 62056-21 protocol (see the EM720 IEC 62056-21
Reference Guide) and in the billing data displays on the EM720
front display.

The OBIS code structure used in the EM720 is as follows:

B:C.D.E*F
where

B - energy metering channel 1-6. Not indicated for a single
self-metering channel when no external channels are defined.

C - identifies a physical instrumentation quantity, like the type
of a source power and its direction. 0 identifes general purpose
objects.

D - identifies a quantity processing algorithm, like time
accumulation, maximum and cumulative maximum.

E - tariff rate 1...8, or O for total readings.

F - billing period 0-99, 0 (or not shown) for present billing
period, 1 for the first previous (last) period, 2 for the second
previous billing period, and so on.

The following table lists the OBIS codes used in the EM720
billing data displays.

OBIS Code Unit Description
0.1.0 Billing period counter
0.1.2*F Timestamp of the billing period
0.8.6 *F Day Billing period duration
1.8.0 kWh kWh import (Q1+Q4), total
1.8.1-1.8.8 kWh kWh import (Q1+Q4), tariff 1-8
2.8.0 kWh kWh export (Q2+Q3), total
2.8.1-2.8.8 kWh kWh export (Q2+Q3), tariff 1-8
3.8.0 kvarh kvarh import (Q1+Q2), total
3.8.1-3.8.8 kvarh kvarh import (Q1+Q2), tariff 1-8
4.8.0 kvarh kvarh export (Q3+Q4), total
4.8.1-4.8.8 kvarh kvarh export (Q3+Q4), tariff 1-8
5.8.0 kvarh kvarh Q1, total
5.8.1-5.8.8 kvarh kvarh Q1, tariff 1-8
6.8.0 kvarh kvarh Q2, total
6.8.1-6.8.8 kvarh kvarh Q2, tariff 1-8
7.8.0 kvarh kvarh Q3, total
7.8.1-7.8.8 kvarh kvarh Q3, tariff 1-8
8.8.0 kvarh kvarh Q4, total
8.8.1-8.8.8 kvarh kvarh Q4, tariff 1-8
9.8.0 kVAh kVAh (Q1+Q2+Q3+Q4), total
9.8.1-9.8.8 | kVAh kVAh (Q1+Q2+Q3+Q4), tariff 1-8
9.8.0 kVAh kVAh import (Q1+Q4), total
9.8.1-9.8.8 kVAh kVAh import (Q1+Q4), tariff 1-8
10.8.0 kVAh kVAh export (Q2+Q3), total
10.8.1-10.8.8 | kVAh kVAh export (Q2+Q3), tariff 1-8
1.6.0 kW/MW kW import maximum demand, total

EM720 Power Quality and Revenue Meter 213




Appendix H OBIS Identification Codes

OBIS Code Unit Description
1.6.1-1.6.8 kW/MW kW import maximum demand, tariff 1-8
2.6.0 kW/MW kW export maximum demand, total
2.6.1-2.6.8 kW/MW kW export maximum demand, tariff 1-8
3.6.0 kvar/Mvar kvar import maximum demand, total
3.6.1-3.6.8 kvar/Mvar kvar import maximum demand, tariff 1-8
4.6.0 kvar/Mvar kvar export maximum demand, total
4.6.1-4.6.8 kvar/Mvar kvar export maximum demand, tariff 1-8
5.6.0 kvar/Mvar kvarh Q1 maximum demand, total
5.6.1-5.6.8 kvar/Mvar kvarh Q1 maximum demand, tariff 1-8
6.6.0 kvar/Mvar kvarh Q2 maximum demand, total
6.6.1-6.6.8 kvar/Mvar kvarh Q2 maximum demand, tariff 1-8
7.6.0 kvar/Mvar kvarh Q3 maximum demand, total
7.6.1-7.6.8 kvar/Mvar kvarh Q3 maximum demand, tariff 1-8
8.6.0 kvar/Mvar kvarh Q4 maximum demand, total
8.6.1-8.6.8 kvar/Mvar kvarh Q4 maximum demand, tariff 1-8
9.6.0 kVA/MVA kVA maximum demand, total
9.6.1-9.6.8 kVA/MVA kVA maximum demand, tariff 1-8
9.6.0 kVA/MVA kVAh import maximum demand, total
9.6.1-9.6.8 kVA/MVA kVAh import maximum demand, tariff 1-8
10.6.0 kVA/MVA kVAh export maximum demand, total
10.6.1-10.6.8 | kKVA/MVA kVAh export maximum demand, tariff 1-8
1.2.0 kW/MW kW import cumulative maximum demand, total
1.2.1-1.2.8 kW/MW kW import cumulative maximum demand, tariff 1-8
2.2.0 kW/MW kW export cumulative maximum demand, total
2.2.1-2.2.8 kW/MW kW export cumulative maximum demand, tariff 1-8
3.2.0 kvar/Mvar kvar import cumulative maximum demand, total
3.2.1-3.2.8 kvar/Mvar kvar import cumulative maximum demand, tariff 1-8
4.2.0 kvar/Mvar kvar export cumulative maximum demand, total
4.2.1-4.2.8 kvar/Mvar kvar export cumulative maximum demand, tariff 1-8
5.2.0 kvar/Mvar kvarh Q1 cumulative maximum demand, total
5.2.1-5.2.8 kvar/Mvar kvarh Q1 cumulative maximum demand, tariff 1-8
6.2.0 kvar/Mvar kvarh Q2 cumulative maximum demand, total
6.2.1-6.2.8 kvar/Mvar kvarh Q2 cumulative maximum demand, tariff 1-8
7.2.0 kvar/Mvar kvarh Q3 cumulative maximum demand, total
7.2.1-7.2.8 kvar/Mvar kvarh Q3 cumulative maximum demand, tariff 1-8
8.2.0 kvar/Mvar kvarh Q4 cumulative maximum demand, total
8.2.1-8.2.8 kvar/Mvar kvarh Q4 cumulative maximum demand, tariff 1-8
9.2.0 kVA/MVA kVA cumulative maximum demand, total
9.2.1-9.2.8 kVA/MVA kVA cumulative maximum demand, tariff 1-8
9.2.0 kVA/MVA kVAh import cumulative maximum demand, total
9.2.1-9.2.8 kVA/MVA kVAh import cumulative maximum demand, tariff 1-8
10.2.0 kVA/MVA kVAh export cumulative maximum demand, total
10.2.1-10.2.8 | kVA/MVA kVAh export cumulative maximum demand, tariff 1-8
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