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Limitation of Liability
The Manufacturer reserves the right to modify the device or the device specifications in this manual without previous warning.

Any copy of this manual, in part orin full, whether by photocopy or by other means, even of electronic nature, without the manufacturer giving
written authorisation, breaches the terms of copyright and is liable to prosecution.

Itis absolutely forbidden to use the device for different uses other than those for which it has been devised for, as inferred to in this manual.
When using the features in this device, obey all laws and respect privacy and legitimate rights of others.

EXCEPT TO THE EXTENT PROHIBITED BY APPLICABLE LAW, UNDER NO CIRCUMSTANCES SHALL THE MANUFACTURER BE LIABLE FOR
CONSEQUENTIAL DAMAGES SUSTAINED IN CONNECTION WITH SAID PRODUCT AND THE MANUFACTURER NEITHER ASSUMES NOR
AUTHORIZES ANY REPRESENTATIVE OR OTHER PERSON TO ASSUME FOR IT ANY OBBLIGATION OR LIABILTY OTHER THAN SUCH AS IS
EXPRESSLY SET FORTH HEREIN.

All trademarks in this manual are property of their respective owners.

The description in this manual is for information purposes only, is subject to changes without previous warning and cannot be considered
binding for the Manufacturer. The Manufacturer assumes no responsabilty for any errors or incoherence possibly contained in this manual.

Note for the users of “appliances”

According to the 2012/19/EU directive relevant to the reduction of dangerous substances in electric and electronic appliances, as well as
waste disposal, the symbol of a crossed dustbin applied on appliances or on their cases means that the product at the end of its life cycle
must be disposed in a dedicated location than other waste.

The user must, therefore, dispose the appliance at its end-of-Llife in the relevant disposal site for electric and electronic waste or give it back
to resellers at the time of purchasing a new equivalent one.

The correctdisposaland consequent start up of arecycling of the unused appliance, treatment and fi nal disposal compatible to the enviroment
concurs to avoid possible negative effects on the enviroment and health and favours the reusing and / or recycling of the parts making the
apparatus. The abusive disposal of such products done by users is fined according to the present legislation.
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1. INTRODUCTION

This manual provides information on the installation, configuration and use of the instrument functions. The
manual is not intended for general use, but for qualified technicians. This term indicates a professional and
skilled technician, authorised to act in accordance with the safety standards relating to the dangers posed by
electric current. This person must also have basic first aid training and be in possession of suitable Personal
Protective Equipment.

WARNING! It is strictly forbidden for anyone who does not fulfill the above-mentioned
requirements to install or use the instrument.

The instrument complies with the European Union directives in force, as well as with the technical standards
implementing these requirements, as certified by the CE mark on the device. Using the meter for purposes other
than intended ones, understood by the manual content, is strictly forbidden. The information herein contained
shall not be shared with third parties. Any duplication of this manual, either partial or total, not authorised in
writing by the Manufacturer and obtained by photocopying, duplicating or using any other electronic means,
violates the terms of copyright and is punishable by law. Any brands quoted in the publication belong to the
legitimate registered owners.

2. GRAPHIC SYMBOLS

On the manual some instructions are highlighted by graphic symbols to draw the reader’s attention on the
operational dangers. The following graphic symbols are used:

A DANGER! This warning indicates the possible presence of dangerous voltage on the marked
terminals (even if for short periods).

WARNING! Thiswarningindicates the possible occurrence of an eventwhich may causeaseriousaccident
or considerable damage to the device if suitable precautionary countermeasures are not taken.

NOTE. This symbol indicates important information which must be read carefully.

3. PRELIMINARY VERIFICATION

E NOTE. At the opening of the box, check that the instrument has not been damaged during
transport. If the instrument appears to be damaged, contact the technical after-sales service.

The box contains:

e instrument with installed terminal blocks and isolator
e four fastening accessories with caps

e one small ferrite for LAN cable

e four big ferrites for grounding, power supply, CT inputs
e USB flash drive with user manual and software tools

e WI Fl antenna

e GPS patch antenna (10 m cable) and bracket
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4. GENERAL DESCRIPTION

The instrument is a network analyser able to monitor the power quality in compliance with EN 50160 and IEC/
EN 61000-4-30:2015 Ed.3 standards. It can detect and store the voltage and frequency variations, voltage sags
and swells, short or long interruptions, flicker, harmonics, powers and other power quality parameters.

The instrument can be managed by the touch screen display or at distance by using a web interface. This useful
feature allows to manage the instrument in a quick and easy way by any PC or tablet, using a web browser (e.g.
Internet Explorer, Mozilla Firefox, Safari, Google Chrome).

4.1 FRONT PANEL

PART

FUNCTION

Front Auto MDIX ETHERNET port for a PC quick connection.

Front Ethernet port communication speed.
e ON: Ethernet connection in progress at 100 Mbit/s speed.
e OFF: Ethernet connection in progress at 10 Mbit/s speed.

Front Ethernet port connection status.
e ON: link ok.
e Blinking: link activity.

Host USB port for:
e Transferring the instrument recorded data
e Uploading the firmware file or the configuration file on the instrument

Double function button:
e SET DEFAULT function: restores the following settings to the default values.
» Instrument IP address = 192.168.1.254
» Netmask — 255.255.255.0
» Gateway IP address — 192.168.1.251
» Administrator password — admin
When the instrument is ON, keep the button pressed for at least b5s, but no more than
10s, otherwise the instrument will reboot (refer to the RESET function]. After set default,
the instrument will perform a reboot automatically (instrument reboot time: 60...90s). Wait
until the STAT LED will blink green, then the instrument will be ready to use.

e RESET function: instrument reboot. When the instrument is ON, keep the button pressed
for at least 10s. The instrument will reboot automatically (instrument reboot time: 60...90s).
Wait until the STAT LED will blink green, then the instrument will be ready to use.

Instrument power supply (AUX).
e ON:instrument ON and supplied by auxiliary power.
e OFF: instrument OFF or ON and supplied by the backup battery.
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STAT  |nstrument operating status (bicoloured LED).
@ ; o .

e Green ON: instrument switching on or rebooting in progress.
e Continuous green blinking (250ms ON every 3s): instrument normal operating mode.
e Green blinking once (1s ONJ: LED ON when an event occurs.
e Slow red blinking (250ms ON every 2s): used memory »85%.
e Fast red blinking (500ms ON each second): discharged battery.
e Green/red blinking: SET DEFAULT procedure in progress.

Ggs RTC locking status on GPS.
e ON: RTC locked on GPS signal.
e OFF: RTC not locked on GPS signal.
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4.2 REAR PANEL

The rear panel changes according to the instrument model.

CT instrument model: CLAMP instrument model: RGW instrument model:

A L AL
éﬁjgé @gé 5 ®

PART FUNCTION
@ Instrument label.

@ Symbols:
CE€CE mark;  Product to be disposed according to 2012/19/EU directive (WEEE).

©

Digital outputs, inputs and analog outputs.
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5. INSTALLATION

NOTE. The equipment complies with the 89/366/EEC, 73/23/EEC standards and following
amendments. However, if not properly installed, it may generate a magnetic field and radio
interference. This is why compliance with EMC standards on electromagnetic compatibility is
essential.
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5.1 ENVIRONMENTAL REQUIREMENTS

The environment in which the instrument is installed must satisfy the following features:

e indoor area, up to 2000 m over sea-level altitude

 operating temperature between -25°C and +55°C, max humidity 95% (no condensation)

NOTE. The instrument must not be exposed to sun rays.

5.2 SIZE & MOUNTING
— 183

Front part (LxH): 191x143 mm (3U)
94 Rear part (LxHxD): 183x135x190 mm (terminals excluded)
Rear part (LxHxDJ: 183x135x206 mm (terminals included)

135
143

Im.J:D_m m:

@® ® @

g s 000 - L
g = 190
191

The instrument is for panel mount 192x144 DIN size. For instrument mounting follow the instructions:
1. In the panel, make a cutout 186x138 mm.

2. Make sure thattheisolatoris ontheinstrumentand the overhanging frame is facing towards the instrument.
3. Insert the instrument through the cutout. The isolator must be between the instrument and the panel.
4

Insert the four fastening accessories with capsintothe seats on each instrumentside. Tighten the screws
until the instrument is fastened.

PLASTIC CAP ON THE FOUR
FASTENING ACCESSORIES

ISOLATOR
-

2

-y 138

-y

-y
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6. ELECTRICAL CONNECTIONS

This section describes how to connect the instrument. Pay attention to the instrument installation: make sure
the installation place is dry and clean as well as easy to reach to make connections.

Before making any connection, read carefully and understand the whole chapter 6.

WARNING! The instrument is a built-in equipment for fixed installation. For this reason, a
switch or circuit-breaker must be included in the electrical system. Make sure that the switch
or circuit-breaker:

¢ is suitably located and easily reached

¢ is marked as disconnecting device for the equipment

WARNING! Death, serious injury, or fire hazard could result from improper connection of this
instrument. Read carefully and understand this manual before connecting the instrument.
Follow all installation and operating instructions while using the instrument. Connection of
this instrument must be performed in compliance with any additional safety requirements
applicable to your installation. Installation, operation, and maintenance of the instrument
must be performed by qualified personnel only. By this term, a professional figure is intended
with specifictechnical qualifications, authorised toactin accordance with the safety standards
relating to the dangers of electric current. This person must also have basic first aid training
and wear Body Protection Equipment.

The following pictures show the SELV and HAZARDOUS voltage connections according to the instrument model.
Make sure that SELV circuits and HAZARDOUS voltage circuits must be separate from each other.

CT instrument model:
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RGW instrument model:
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HAZARDOUS VOLTAGE

SE LV-Safety Extra-Low Voltage

-
LT {1

To fulfill the EMC requirements, install the included big ferrites at a maximum 5 cm distance from the device on
connection cables of:

e Protective earth terminal

e Power supply terminal

e Current terminal (only CT instrument model)

Make sure the cable is wound 3 turns inside the ferrite. If the cable length is not enough, use an extension cable of
at least 40 cm about. Please refer to the following picture:

]

10 Use & Programming



The following features refer to the cables and screwdrivers to be used for instrument connections.

INSTRUMENT COMPONENTS CABLE SECTION CABLE STRIPPING SCREWDRIVER FORCE
@ _% l le
mm ' '£ - g
Terminals for: max 2.5 mm? 8 mm 0.8x3.5 mm blade 0.5Nm < =
e Auxiliary power supply 2 §
® RS485 communication port <3
..... SRS =
Terminals for: max 1.5 mm? 8 mm 2.5 mm blade 0.25Nm

* Digital inputs

* Digital outputs

e Analog outputs

e CLAMP inputs

* Rogowski coil inputs

e e e
* 3 phase AC voltage input
e U4 AC voltage input

Terminals fixing - - 0.8x3.5 mm blade 0.5Nm

6.1 SAFETY MEASURES

Before making any connections, read carefully this manual and follow the safety measures here described.

e Make sure that the instrument protective earth is properly connected.
Check that there is no voltage in the lead wires. DO NOT CONNECT powered conductors.
Always wear protective clothing, including safety glasses and insulated gloves.

Hands, shoes and floor must be dry.

Before each use, inspect all cables for breaks or cracks insulation. Replace immediately if defective.

It is forbidden any use of the product different from the one specified by the Manufacturer documentation.

6.2 PROTECTIVE EARTH

A DANGER! Before making any connection, read and understand the whole chapter 6.

A DANGER! For direct current applications (VDC), do not connect the protective earth to the
negative pole of the power supply terminal.

WARNING! To fulfill the EMC requirements, install the included big ferrite at a maximum 5 cm
distance from the device on connection cables of protective earth terminal. For further details,
please refer to page 10.

WARNING! Use the included lock washer between grounding cable and instrument protective
earth screw. Screw connection shall be secured against loosening.

Connect the grounding cable to the instrument protective earth (Mé] and fix the screw.

LOCK WASHER ‘
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6.3 MEASUREMENT INPUTS
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A DANGER! Before making any connection, read and understand the whole chapter 6.

WARNING! To fulfill the EMC requirements, install the included big ferrite at a maximum 5 cm
distance from the device on connection cables of current terminal (only CT instrument model).
For further details, please refer to page 10.

The instrument is provided with voltage and current inputs. Refer to the following picture and description.

The current inputs change according to the instrument model.

CT instrument model: CLAMP instrument model: RGW instrument model:

.

PART FUNCTION

4P+N voltage inputs for up to 580 VLN RMS or 1000 VLL RMS direct measurement.

CT instrument model: Inputs for up to 7 A RMS current measurement by CTs.
CLAMP instrument model: Inputs for current measurement by clamps.
RGW instrument model: Inputs for current measurement by Rogowski coils.

CT instrument model: Inputs for up to 7 A RMS Earth Leakage current measurement by CT.
CLAMP instrument model: Inputs for Earth Leakage current measurement by clamp.
RGW instrument model: Inputs for Earth Leakage current measurement by Rogowski coil.

6.3.1 Wiring diagrams

12

NOTE.The 4th voltage (L4) is the measurement between Neutral (N) and Protective Earth (PE).

NOTE. If there is no need to measure Protective Earth (PE), connect the 4th voltage (L4) to the
Neutral (N).

NOTE. Connections drawed with ---- are optional and not required for basic 3 phase or 1 phase
measurements.

NOTE. For the CLAMP and RGW instrument models, the “common” signals (“3+1Phase AC
Current” terminal: pin2,5,8,11; “Ch5(EL) AC Current” terminal: pin 2) are connected together
inside the instrument. The shield should be connected on the “common” signals.
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3 PHASES, 4 WIRES, 4 CTS (3.4.4) - 4NBL - CT INSTRUMENT MODEL

L1
L2
L3

PE

3 PHASES, 4 WIRES, 3 CTS (3.4.3) - 4NBL - CT INSTRUMENT MODEL

L1
L2
L3

PE
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3 PHASES, 3 WIRES, 2 CTS (3.3.2) - 3NBL - CT INSTRUMENT MODEL
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2 PHASES, 3 WIRES, 3 CTS (2.3.3) - 2NBL - CT INSTRUMENT MODEL
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3 PHASES, 4 WIRES, 4 CTS (3.4.4) - 4ANBL - CT INSTRUMENT MODEL
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The schemes with VT connection are common with those of CT instrument model.
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6.4 POWER SUPPLY

A DANGER! Before making any connection, read and understand the whole chapter 6.

A DANGER! Before making power connections, check if:
« theinstrumentprotective earthis properly connected (<). For directcurrentapplications (VDC),
do not connect the protective earth to the negative pole of the power supply terminal.
e the mains voltage value corresponds to that shown on the instrument label.
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WARNING! To fulfill the EMC requirements, install the included big ferrites at a maximum 5 cm
distance from the device on connection cables of power supply terminal. For further details,
please refer to page 10.

The instrument can be powered directly by 100...240 VAC 50/60 Hz or by 65...250 VDC.
On request the instrument can be provided with 19...60 VDC power supply.
The instrument is provided with a T type fuse for the protection against possible voltage overloads.

Refer to the following picture and description.

—®
—@

PART FUNCTION

@ 100...240 VAC 50/60 Hz / 65...250 VDC power supply input. 19...60 VDC power supply input on request.

Interchangeable fuse, T type delayed according to the power supply:
(2  250VAC/500 mA (breaking capacity 35 A) with 100...240 VAC 50/60 Hz / 65...250 VDC power supply.
e 250 VAC/3 A with 19...60 VDC power supply.

@ Battery switch (ON/OFF]. When OFF, the backup battery is disconnected.

6.4.1 Fuse replacement

The fuse is a protection against voltage overloads and it must be replaced when damaged (e.g. no instrument
switching on after a shortcircuit]. To replace a fuse, proceed as follows:

Make sure that the instrument is powered off and there is no voltage in the lead wires.

Unscrew the fuse slot cap.

1

2

3. Remove the damaged fuse.

4. Insert a new fuse with the same technical features of the previous one.
5

Close the fuse slot by screwing the cap.
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WARNING! If the damage occurs most frequently, do not replace the fuse again. Recurred
damages mean a defected condition that a fuse replacement cannot solve. Contact the
Manufacturer technical support.

6.4.2 Backup battery and switch

Theinstrumentis provided with a backup battery and a battery switch. If the battery switch is ON and an auxiliary
power failure occurs, the backup battery will keep the instrument on for about 15 minutes.
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To understand if the instrument is powered by backup battery, check the instrument front panel: the STAT LED
will be operative and the POW LED will be off.

When the instrument is powered by backup battery, the instrument display backlight goes OFF immediately and
after a display touch it remains ON for only 30 s, instead of 5 minutes. The following features are automatically
disabled for energy saving:

e RS485 port

e WIFI port

e USB port

* Analog outputs

The other measuring and recording functions will remain operative.

WARNING! After an auxiliary power failure, the instrument is keeping on by backup battery
for 15 minutes (if backup battery switch is ON). When this period elapsed, the instrument will
switch off interrupting all functions.

E NOTE. During instrument transport or storage, switch off the backup battery. Remember to
switch it on when the instrument will be operative.

6.4.3 Battery replacement

Theinstrumentis provided with a replaceable backup battery. Itis suggested to replace batteryif during auxiliary
power failureitkeep theinstrument ON lessthan 15 minutes. Forreplacement, please contact the Manufacturer.
The battery is custom-built therefore it is forbidden to use a battery not supplied by the Manufacturer.

WARNING!Beforereplacing battery, be surethattheinstrumentis powered OFF and disconnected
from the electrical system as well as the backup battery switch is OFF.

To replace battery follow the instructions:

1. Make sure that the instrument is powered OFF and disconnected from the electrical system.
1. Remove the screws of the battery cover by using a PH1 cross screwdriver.

2. Remove the battery cover carefully, paying attention not to pull excessively as the battery is installed on
the cover and connected to the instrument. An excessive pulling may seriously damage the instrument
internal circuits. Pull gently the battery to identify the connector on the cable.

Disconnect the old battery and connect the new one.

Remove the old battery from battery holder and install the new one, paying attention on the position: on
battery cover the screw housing towards display must be side down.

5. Gently push the battery cable inside the battery housing.

6. Reinstall the battery cover and fix it with the screws.
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6.5 GPS PORT

A DANGER! Before making any connection, read and understand the whole chapter 6.

WARNING! Do not install the GPS antenna in shielded environment or in metal enclosures
which can prevent the GPS signal receiving. Install the antenna horizontally, in a place with
a direct line of sight to the sky, where the GPS signal quality is good. Make sure that the GPS
antenna has been fixed properly.

WARNING! GPS port provides DC voltage for external active antenna power. The output is not
protected for shortcircuit, pay attention when connecting GPS antenna. GPS antenna must be
connected when the instrument is powered OFF.

WARNING! Before instrument switching on, connect the GPS antenna. If GPS antenna is
connected after instrument switching on, RTC synchronisation by GPS is not granted.
NOTE. WIFI & GPS connectors are different type, it is not possible to interchange the antennas.
The instrument internal clock can be synchronised by GPS or server NTP.

To synchronise instrument date&time by GPS, connect the GPS patch antenna
(10 m cable) to the instrument and then set the RTC synchronisation to GPS by
Web server or by touch screen display.

Refer to the following picture and description.

PART FUNCTION
@ GPS port with SMA connector.
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6.6 COMMUNICATION

A DANGER! Before making any connection, read and understand the whole chapter 6.

For data reading and programming, the instrument can be connected by using Ethernet (Standard) or also
in WI FI network (WI Fl is available according to the instrument model). The instrument data reading is also
possible by MODBUS RTU/TCP protocol.

6.6.1 ETHERNET port

The instrument is provided with two Auto MDIX ETHERNET communication ports:
e 1 front port for a quick instrument connection to a PC.
* 1 rear port for data reading and management in remote mode.

To fulfill the EMC requirements, install the included ferrite on the Ethernet cable at a maximum 5 cm distance
from the device. Make sure that the Ethernet cable is rolled twice inside the ferrite. Use an Ethernet CAT5 cable
(or higher) for ETHERNET port connection. For point to point connection a cross cable is not needed. The ETHERNET
communication port gives the possibility to manage the instrument by any PC connected on the ETHERNET network.
The instrument communication can be also performed by MODBUS TCP protocol for data reading.

6.6.2 RS485 port

Theinstrumentis provided with an isolated RS485 communication port forinstrument data reading by MODBUS
RTU protocol in 8N1 format (8 data bits, none parity, 1 stop bit). Data rate (speed) and MODBUS address are
programmable (refer to section 8.7.5). Refer to the following picture and description.

P

PART FUNCTION
@ RS485 communication port.

For device network connection, install a termination resistor (RT=120...150 Q) on the RS485
converter side and another one on the last device connected on the line. The maximum recommended distance
fora connectionis 1200m at 9600 bps. For longer distances, lower communication speed (bps), low-attenuation
cables or signal repeaters are needed. Refer to the following scheme.

1° 32° 1° 32°
INSTRUMENT ... INSTRUMENT INSTRUMENT ... INSTRUMENT
~ RS485 RS485 RS485 RS485
PC RS232/USE CONVERTER
A+ B- COM B-A+ C B-A+ B- A+ C B-A+

O A N
]
U= | |

R

1200

REPEATER

RS485 line

6.6.3 WI Fl port

WARNING!Before enabling and setting WIFI, connectthe WIFl antenna
to the instrument.

NOTE. WIFI & GPS connectors are different type, it is not possible to
interchange the antennas.

AWIFI port is provided for a quick instrument connection in wireless network.
The WIFI function can be enabled in access point or client mode. Connect the
provided WIFI antenna and then set the WIFI mode and parameters by Web
server or by touch screen display. Refer to the picture and description.
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PART FUNCTION

@ WIFI communication port with SMA-R connector.

6.7 INPUTS & OUTPUTS
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A DANGER! Before making any connection, read and understand the whole chapter 6.

The instrument is provided with digital inputs, outputs and analog outputs, refer to the following picture and description.

Y ? ®

PART FUNCTION

@ 4 channels with 24 VDC optoisolated passive digital outputs for alarm tripping or pulse emission.

@ 4 channels with 4...20 mA active analog outputs for real time parameter variation transmission.

The following tables show the pinout description for digital inputs and analog outputs. The digital outputs have
no polarity.

DIGITAL OUTPUTS DIGITAL INPUTS ANALOG OUTPUTS

Pin Signal Channel Pin Signal Channel Pin Signal Channel
... - o ... o o .. . oND.... o
______ 2 ooy Bt o T
... - . ... - o 0 I I I .
...... T R e B

6.8 INSTRUMENT SWITCHING ON

A DANGER! Before instrument switching on, read and understand the whole chapter 6.

WARNING! Before instrument switching on, connect the GPS antenna. If GPS antenna is
connected after instrument switching on, RTC synchronisation by GPS is not granted.

NOTE. The instrument switching on is possible only by auxiliary power (AUX). If the backup
battery switch is ON but there is no auxiliary power, the instrument will not start.
After making proper connections according to chapter 6, switch on the instrument as follows:

1. Power on the electrical control panel, the POW LED and the STAT LED will be green on continuously.

2. Wait until the STAT LED will blink green, then the instrument will be ready to use (60...90 s] and the real
time page will be displayed on the screen.
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7. INSTRUMENT FUNCTIONS

7.1 INTRODUCTION

This chapter contains the description on instrument operation.
The instrument management and setup can be carried out:

by instrument front panel, using the touch screen display and the USB port (refer to section 7.2)
e by any PC, using Web server (refer to chapter 8)

Both touch screen and Web server have the same graphic interface. For details on touch screen graphics refer
to Web server, chapter 8.

The instrument data reading can be also performed by MODBUS RTU/TCP protocol, according to the used
RS485 or Ethernet port.

7.2 TOUCH SCREEN DISPLAY & USB PORT

E NOTE. The display backlight goes OFF after 5 minutes of display inactivity (i.e. the instrument
display is not touched). To bring the backlight ON again, touch the instrument display.

The instrument is provided with a capacitive touch screen display and an USB port on front panel.
The USB port supports USB flash drives up to 32 GB for data trasfer or upload.

The touch screen display allows to manage the instrument as well as Web server. The graphic interface is the
same in both mode, except for some functions described in the following sections.

7.2.1 Virtual keyboard

When the instrument is managed by display, a virtual keyboard appears automatically everytime a value or
character should be entered (e.g. during password request).

7.2.2 Data transfer/upload

WARNING! The instrument supports only up to 32 GB USB flash drives in FAT32 format. USB
flash drives with more than 32 GB or hard disks are not supported.

To perform data transfer or instrument upload, an USB flash drive is needed.

In case of recording data transfer, plug in the USB flash drive and then transfer the recordings following the
same procedure made on Web server (refer to chapter 8).

In case of instrument firmware update or configuration file upload, first save the corresponding file (PFU or XML)
on the USB flash drive. Then, plug it in the instrument and upload the saved file following the same procedure
made on Web server (refer to chapter 8).

The display interface firmware cannot be upgraded over USB flash drive, only by Web server.

7.2.3 USB flash drive plugin/eject

E NOTE. Everytime the USB flash drive is plugged in, wait until the instrument will be ready to
use (6...12 s).

When an USB flash drive is plugged in the instrument, the  button is automatically displayed on the screen,
under the main menuin Recordings or Administration section. This button allows to remove safely the USB flash
drive. Make sure to press this button before removing the USB flash drive manually, to avoid corrupted data.
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7.3 VERSIONS

The instrument can be provided in different versions. Additional functions can be available according to the
instrument version, refer to the following table.

VERSIONS  DESCRIPTION o
BASIC STANDARD equipment s } §
oMD | BASIC version + DMD calculation on currents, powers and TPF & DMD MAX values, DMD value recording z?
ENH BASIC version + THD even & odd values + TDD total, even & odd values + additional thresholds for Slow frequency ; 3
events (HighHigh, LowLow]) =

[ Emm— T

In this user manual, the additional functions of DMD and ENH versions are indicated with different colours
and abbreviations as follows:

e only DMD or DE

e only ENH or DE

7.4 MEASUREMENT MONITORING

The following table shows all parameters which can be measured, monitored, recorded and associated to
analog & digital outputs.

The “Wiring mode” column shows the available parameters (] according to the set wiring mode.

The “Applications” column indicates all parameters which can be displayed, recorded or involved in the event
detection process, refer to the following detailed description:

» Realtime: realtime parameters shown in Web server [Real Time & Graphics sections) aswell as in Modbus
TCP by a reading command. In case of Demand MAX values, data is stored with timestamp (S).
e Events: parameters monitored for event capture.

* Logging: parameters programmable accordingtothe logging type: M=Min/Avg/Maxvalue logging, E=Energy
counter logging, D=Demand value logging [only DMD or DEJ.

e Analog outputs: parameters to be associated to analog outputs.
¢ Digital outputs: parameters to be associated to digital outputs, according to the mode: A=Alarm, P=Pulse.

All the parameters indicated in the “Applications” column are available according to the set wiring mode.

NOTE. In case of three phase, 3 wire, 2 currentinsertion (3.3.2), the phase 2 current value (A2)
is resulting from a calculation between phase 1 and 3 currents. This condition is indicated on
the table, in the dedicated column, by symbol A.

NOTE. In case of three phase, 4 wire, 3 current insertion (3.4.3), the line 4 current value (14)
is resulting from a calculation between phase 1, 2 and 3 currents (Neutral current). This
condition is indicated on the table, in the dedicated column, by symbol A.

NOTE. Inthe table, the @ symbolindicates the parameters which can be phase or line variables
according to the connection. The phase parameters are available for connection with neutral
(3.4.4, 3.4.3, 1.2.1). The line parameters are available only for connection without neutral
(3.3.3, 3.3.2, 2.3.3).
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Phase1CurrentEvenDemandD|St0rt|On[eDD|1] ........................................... . ....... . - . ...... . ...... . ...... . ...... . ...... . ‘/ ............ M .,‘/ R
PhasezCurrentTota[HarmomcD|5tort|on[THD|2] .......................... . ...... . ...... . ....... . - . ...... . ...... . .............. . ‘/ ............ M ‘/ R
phasezcurrentTota[DemandD|5tort|on[TDD|2] ........................................... R0 R [ R A S ‘/ ............ M ‘/ R
phasezcurrent()ddDemandD,Stort,on[osz] ............................................ R0 R [ R A S ‘/ ............ M ‘/ R
phasezcurrentgvenDemandD|stort|0n[eDD|2] ........................................... . ....... . - . ...... . ...... . .............. . ‘/ ,,,,, oA
Phase:-}current'rota[HarmomcD|5tort|on[THD|3] .......................... . ...... . ...... . ....... . - . ...... . ...... . ...... . ‘/ ............ M .,‘/ A
Phase3current'|'ota[[)emandD|5t0rt|on[TDD|3] ........................................... . ....... . - . ...... . ...... . ...... . ‘/ ............ M ‘/ R
Pha5e3current0ddDemandD|Stort|on[ODD|3] ............................................ . ....... . - . ...... . ...... . ...... . ‘/ ............ M ‘/ R
PhagegcurrentEvenDemandD|Stort|on[eDD|3] ........................................... SRR (A S O e A ‘/ ............ M ‘/ . R
Phase 4 Current Total Harmonic Distortion (THDI4) o | o | o . v vV | A
Phase 1 Displacement Power Factor [DPF1) o | o | o | o | o | o o | o | v MIvI|A
phasegDlsp[acementpowerpactor[Dppg] .................................... . ...... . ...... . ....... . - . ...... . ...................... . ‘/ ............ M ST
Phase3D|Sp[acementPowerFactor[DPF3] .................................... . ...... . ...... . ....... . - . ...... .‘/ ............ M‘/ R
Phase 1 K Factor (K1) o | o | o | o] o | o] o] oo | e |y MIv ]| A
phaseZKFactor[Kz] ...................................................................... S A A R S O R A . ‘/ ........ wloTs
phasegKFactor[Kg] ...................................................................... S A A S P A A N R A ‘/ ........ wloTs
Phase 1 to Neutral Mains Signalling 1 (UTN-MS1) o | o | o | o| o | o el e |l v I iV M
phasegtoNeutra[Mamsglgnaumg1[UQN_MSH ............................ . ...... . ...... . ....... . - . ...... . ...................... . ‘/ ‘/ M
Phase3toNeutra[Ma|nSS|gna[[|ng’|[U3N_MS1] ............................ . ...... . ...... . ....... . - . ...... . ‘/ / M ......
Phase1toNeutra[Ma|n55|gna[[mg2[U‘|N_M52] ............................ ST . - . ...... . ...................... S ‘/ ‘/ M ........
phaseztoNeutraLMa|nsg|gnaumgQ[UQN_MSQ] ............................ S A A G S O R A S ‘/ ‘/ M ......
phasegtoNeutraLMamSS|gnaumg2[U3N_M52] ............................ S A A S P O N R A ‘/ ‘/ M ......
phase1toNeutra[Ma|n55|gnaumgg[U1N_M53] ............................ . ...... . ...... . ....... . - . ...... . ...................... . ...... . ‘/ A
PhaSQQtONeutra[Ma|n55|gna[[|ng3[UQN_MS3] ............................ . ...... . ...... . ....... . - . ...... . ...................... . ‘/ ‘/ M
Phase?,toNeutra[Ma|nSS|gna[[|ng3[U3N_MS3] ............................ . ...... . ...... . ....... . - . ...... . ‘/ / M ......
phase1toNeutra[Mam55|gnaumg4[U1NMSA] ............................ S A A R S R A S ‘/ ‘/ M ........
phaseztoNeutraLMamsg|gnaumg4[U2N_M54] ............................ P A S A O R A S ‘/ ‘/ M ......
phasegtoNeutra[Mamsg|gnaumg4[U3N_M54] ............................ . ...... . ...... . ....... . - . ...... . ‘/ A
phase1toNeutra[Mamsglgnaumg5[U1N,MS5] ............................ . ...... . ...... . ....... . - . ...... . ...................... . ...... . ‘/ ‘/ M
phaseZtoNeutra[Mamsslgnaumg5[U2N_Mg5] ............................ . ...... . ...... . ....... . - . ...... . ...................... . ‘/ ‘/ M ,,,,,
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VERSIONS WIRING MODES APPLICATIONS
1R
PARAMETER ) g e ; 3 :t' E,
nlolx q| || N|® : = E g % .% S
HEIFE IR IR =
Phase 3 to Neutral Mains Signalling 5 (U3N-MS5) e | e | o o] e | e VIivIiM ; ;;
Phase 1 Current Demand (11DMD) . e |l o | o | e | e || ]y D A
phasegcurrentDemand[|2DMD] ............................................................ . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘ A ,,,,, . g 5 R

Phase3currentDemand“3DMD] ............................................................ . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ................ g 5 R

L|n64currentDemand[MDMD] .............................................................. . .............. . . ...... . ...................... . lllll g 5 R

|_|ne5[Earth|_eakage]Demand“g)DMD] .................................................. . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . .......... y 5 R

gystemcurrentDemand[|XDMD] ............................................................. . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ....... g 5 R

Phase 1 Positive Active Power Demand (+P1DMD) . o | o | o o | o | v D A
Phase1NegatlveActlvePowerDemand[_P1DMD] ................................... . .............. . . ...... . ...................... . ‘‘‘‘‘‘ . ‘/ 5 R
PhasezPOSIUVGAC“VQPowerDemand[+P2DMD] .................................... . .............. . . ...... . ...................... . ‘/ 5 R
PhasezNegatlveActlvePowerDemand[P2DMD] ................................... . .............. . . ...... . ...................... . ‘/ 5 R
phasegp05|t|\,eAct,vepowerDemand[+|:>3DMD] .................................... . .............. . . ...... . ‘/ 5 R
phasegNegatweActwepowerDemand[_p3DMD] ................................... . .............. . . ...... . ..................... g 5 R
SystemPOSItlve Actlve powerDemand[erZDMD] .................................... . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ......... g 5 R
SystemNegatNEActlvePowerDemand[_PZDMD] .................................... . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ 5 R

Phase 1 Positive Reactive Power Demand (+Q1DMD) ° ° ° ° ° o | v/ D A
Phase]NegatNeReachvePowerDemand[_Q]DMD] ............................... . .............. . . ...... . ...................... . ‘‘‘‘‘‘ . ‘/ 5 R
PhasezPosmveReactlvepowerDemand[+02DMD] ................................ . .............. . . ...... . ...................... . ‘/ 5 R
PhaSEZNegatweReactWePowerDemand[_QZDMD] ............................... . .............. . . ...... . ...................... . g 5 R
phasegp05|tlveReactlve PowerDemand [+G3DMD] ................................ . .............. . . ...... . ................................. g 5 R
Phase?)NegatNeReadlvePowerDemand[_Q3DMD] ............................... . .............. . . ...... . ‘/ 5 R
SystemPosmveReactwepowerDemand[+QZDMD] ................................ . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ 5 R
SystemNeganveReactwepowerDemand[_QZDMD] ................................ . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ 5 R

Phase 1 Positive Apparent Power Demand (+S1DMD]) ° ° ° ° . o | v D A
phase1Negat,veApparentpowerDemand[_gmMD] ............................... . .............. . . ...... . ...................... . 15 5 R
phasegp05|tlveApparentpowerDemand[+52DMD] ................................ . .............. . . ...... . ...................... . .......... g 5 R
phasezNegatlveApparentpowerDemand[_gzDMD] ............................... . .............. . . ...... . ...................... . ‘/ 5 R
phasegposnweAwarempowerDemand[+53DMD] ................................ . .............. . . ...... ‘ ‘/ 5 R
PhasegNegatlveApparentPowerDemand[_SgDMD] ............................... . .............. . . ...... .‘/ 5 R
gystempos,t,veApparentpowerDemand[J,SXDMD] ................................ . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ 5 R
gystemNegatweApparentpowerDemand[_SZDMD] ................................ . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . g 5 R

Phase 1 Positive True Power Factor Demand (+TPF1DMD) ° o | o | o o | o | v D A
Phase1NegatIVETruePowerFactorDemand[_TPHDMD] ...................... . .............. . . ...... . ...................... . ‘‘‘‘‘‘ . ‘/ ........ 5 R

phasezpos'tlveTruepowerFactorDemand(+TPF2DMD] ........................ . .............. . . ...... . ...................... . ‘/ ...... 5 R

Phase2NegatlveTmePowerFactorDemand[_TPFZDMD] ...................... . .............. . . ...... . ...................... . ‘/ ........ 5 R

Phasegposmve True PowerFaCtorDemand[+TPF3DMD] ........................ . .............. . . ...... . ............................. g 5 R

phasegNegatlveTruepowerFaCtorDemand[,TppgDMD] ...................... . .............. . . ...... . .................................... g 5 R

SystemPosmveTruePowerFactorDemand[.ﬂ'PFXDMD] ......................... . .............. . . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ,,,,, 5 R
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VERSIONS WIRING MODES APPLICATIONS
28
2|2
s PARAMETER g o 3 3
; £ g = - 4 00| N™ = ; ‘2 a g E
S < Z|Z|w|f|dfo @ adlg 22D
Z ° mojlw ol oo o ||l al<|
; % System Negative True Power Factor Demand (-TPF) DMD) . o |l o | o | o | o | e v D A
= Phase 1 Current Demand MAX (11DMDMAX) . e |l e | e | e | e |e|e]S
phasegcurrentDemandMAX“QDMDMAX] ............................................ . .............. . . ...... . ...... . ..... A ..... . .............. S ....................................

phase%urrenwemandMAX“3DMDMAX] ............................................ . .............. . . ...... . ...... . ...... . ...................... S ....................................

L|n64currentDemandMAX[MDMDMAX] ............................................... . .............. . . ...... ‘ ...................................... S ....................................

|_|ne5[EarthLeakage]DemandMAX[|5DMDMAX] .................................... . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................

gystemcurrentDemandMAX“ZDMDMAX] ............................................. . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................
Phase 1 Positive Active Power Demand MAX (+P1DMDMAX]) . o | o | o e | e |S
Phase1NegatIVEActlvePowerDemandMAX[_MDMDMAX] .................... . .............. . . ...... . ...................... . ...... . ...... S ....................................

PhasezPosmveActlvePowerDemandMAX[+P2DMDMAX] ..................... . .............. . . ...... . ...................... . .............. S ....................................

phasezNegatlveActlvepowerDemandMAX[_pzDMDMAX] .................... . .............. . . ...... . ...................... . .............. S ....................................

phasegp05|tlveACt,VepowerDemandMAX[+p3DMDMAX] ..................... . .............. . . ...... . ...................................... S ....................................

phasegNegatlveActwepowerDemandMAX[_pgDMDMAX] .................... . .............. . . ...... . S ....................................

Systemp05|tlveActlvepowerDemandMAXHPEDMDMAX] ....................... . .............. . . ...... . ...... . ...... . ...... . S ....................................

SystemNegatNEActlvePowerDemandMAX[_PZDMDMAX] ..................... . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................
Phase 1 Positive Reactive Power Demand MAX (+Q1DMDMAX]) ° ° ° ° ° ° S
Phase1NegatlveReactlvePowerDemandMAX[_MDMDMAX] ................. . .............. . . ...... . ...................... . ...... . ...... S ....................................

phasezposmveReactlvepowerDemandMAX[+Q2DMDMAX] ................. . .............. . . ...... . ...................... . .............. S ....................................

PhaseZNegatweReactWePowerDemandMAX[_QQDMDMAX] ................. . .............. . . ...... . ...................... . S ....................................

PhasegposmveReactwepowerDemandMAX[+Q3DMDMAX] ................. . .............. . . ...... . S ....................................

Phase?)NegatlveReacnvePowerDemandMAX[_CBDMDMAX] ................. . .............. . . ...... . ...................................... S ....................................

gystemp05|tlveReactlvepowerDemandMAX[+QZDMDMAX] .................. . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................

SystemNeganveReactwepowerDemandMAX[_QZDMDMAX] ................. . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................
Phase 1 Positive Apparent Power Demand MAX (+S1DMDMAX]) ° ° ° ° . e | S
phase1Negat,veApparentpowerDemandMAX[_gmMDMAX] ............... . .............. . . ...... . ...................... . ...... . S ....................................

PhaSQQPosmveApparentPowerDemandMAX[+52DMDMAX] ................. . .............. . . ...... . ...................... . .............. S ....................................

phasezNegatlveApparentpowerDemandMAx[_SQDMDMAx] ............... . .............. . . ...... . ...................... . .............. S ....................................

Phase:gP05|t|veApparentPowerDemandMAX[+53DMDMAX] ................. . .............. . . ...... ‘ ...................................... S ....................................

phasegNegatlveApparentpowerDemandMAX[_ggDMDMAX] ............... . .............. . . ...... . ...................................... S ....................................

gystempos,t,veApparentpowerDemandMAX[J,SXDMDMAX] ................. . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................

SystemNegatweApparentpowerDemandMAX[_SXDMDMAX] ................. . .............. . . ...... . ...... . ...... . ...... . S ....................................
Phase 1 Positive True Power Factor Demand MAX (+TPF1DMDMAX) ° . ° ° ° . S
Phase1NegatlveTmePowerFactorDemandMAX[_TPHDMDMAX] ............... . .............. . . ...... . ...................... . ...... . ...... S ....................................

phasezpos,t,veTmepowerFaCtorDemandMAX[+T|:>|:2DMDMAX] ................. . .............. . . ...... . ...................... . .............. S ....................................

PhasezNegatlveTmePowerFaCtorDemandMAX[_TPF2DMDMAX] ............... . .............. . . ...... . ...................... . .............. S ....................................

phasegpos,t,veTruepowerpactorDemandMAX[+TP|:3DMDMAX] ................. . .............. . . ...... . S ....................................

phasegNegatlveTmepowerFaCtorDemandMAX[,TppgDMDMAX] ............... . .............. . . ...... . S ....................................

gystempos'tlveTmepowerFactorDemandMAX[J,TPFZDMDMAX] ................. . .............. . . ...... . ...... . ...... . ...... . .............. S ....................................

30 Use & Programming



VERSIONS WIRING MODES APPLICATIONS
2l o
2B
PARAMETER g o 3| 2 o
AR EMMEE RN EHEBE] =
& E S B|e| |||l =|El@]S <| a4
System Negative True Power Factor Demand MAX (-TPFy DMDMAX) . o | o | o | 0o | 0| o S ; %
Phase 1 to Neutral Voltage Harmonics & Interharmonics (UTN Ha&IHa) o | o | o o | e | o o | o | v MIv | A -
phasegtoNeutra[voltageHarmomcs&|nterharmomcs[UQNHa&|Ha] ........ . ...... . ...... . ....... . - . ...... . ...................... . ‘/ ............ M ‘/ A
phase3toNeutra[voltageHarmomcs&|nterharmomcs[u3NHa&|Ha] ........ . ...... . ...... . ....... . - . ...... . ‘/ ............ M ‘/ A
|_me1tog\/o[tageHarmomcs&|nterharmomcs[u12Ha&|Ha] ........ S A A S A A N e A ‘/ ............ M ‘/ A
|_|ne2t03\/o[tageHarmomcs&|nterharmomc5[uz3Ha&|Ha] ........ S A A S P A N ‘/ ............ M ‘/ A
|_|ne3to1\/o[tageHarmomcs&|nterharmomcs[u31Ha&||_|a] ........ S A A S A N ‘/ ............ M ‘/ A
Phase 1 Current Harmonics & Interharmonics (11 Ha&IHa) o | o | o | oo | oe| ool o]y MIv | A
phasezcurrentHarmomcs&|nterharmomc5[|2Ha&|Ha] .............. . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . .............. . ‘/ ............ M ‘/ A
phasegcurrentHarmomcs&|nterharmomcs[|3Ha&|Ha] .............. . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ............ M ‘/ A
U2 Angle Relative to UT - On Fundamental (AngU1U2) o (e | o ol e | o | e | o o v vV | A
U3AngleRelatlvetou1_OnFundamental[Angmw] ...................... . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ '/ A

UAAngleRe[atlvetom,OnFundamemauAnguwm ...................... . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ....... Sl

|1Ang[eRe[atWetOU1,onpundamenta[[Angum] ........................ . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ A

|2Ang[eRe[at|vetOU1_OnFundamenta[[AngUﬂz] ........................ . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ A

|3Ang[eRe[at|vetou1_OnFundamenta[[AngUHg] ........................ . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ A
|4Ang[eRe[atlvetou1_onFundamenta[[Angu1|4] ........................ S A A R A R A S ‘/ ‘/ A
|5Ang[eRe[at,vetou1_onFundamenta[[Angu1|5] ........................ S A A S P A A N e A ‘/ '/ A
Imported Active Energy (+kWh) e | o | e[ o | e | o| e | e e |e|lvI|VIE P
|mp0rtedAppa,—entEnergy_|ND/|_AGG[+k\/Ah_|_] ........................... . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
|mportedApparentEnergy_CAP/LEAD[+kVAh_C] .......................... . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ / ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
|mp0rtedReact|veEnergy_|ND/|_AGG[+kvarh_|_] ........................... . ...... . ...... ‘ ....... . - . ...... ‘ ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
|mportedReacnveEnergy_CAp/LEAD[+kvarh_c] .......................... S A A S P A R RO e A ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
ExportedAtheEnergy[_kvvh] ......................................................... S A A S P A R N e A ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
ExportedApparentEnergy_|ND/|_AGG[_k\/Ah_L] ............................ . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
ExportedApparemEnergy_CAp/LEAD[_k\/Ah_C] ........................... . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
ExportedReact|veEnergy_|ND/|_AGG[_kvarh_L] ............................ . ...... . ...... . ....... . - . ...... . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘‘‘‘‘‘ . ‘/ / ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P
ExportedReactweEnergy_CAP/LEAD[_kvarh_c] ........................... ST . - . ...... ‘ ‘‘‘‘‘‘ . ‘‘‘‘‘‘ N ‘/ ‘/ ,,,,, E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ P

The following table shows all real time parameters which are available for all device versions only in MODBUS
RTU/TCP by a reading command, according to the set wiring mode.

WIRING MODES
PARAMETER N2 QN 2=
NN MO MmN
M| MO M M N| -
Phase 1 to Neutral Voltage Harmonics & Interharmonics angle (UTN Ha&IHa-Ang) ° . . .
Phase 2 to Neutral Voltage Harmonics & Interharmonics angle (U2N Ha&IHa-Ang) . . .
Phase 3 to Neutral Voltage Harmonics & Interharmonics angle (U3N Ha&IHa-Ang) ° .
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WIRING MODES

-~ PARAMETER NI 2N 9=
= : J|( || @]
<E O™ oMo -
D¢
Zz:

o
; s Line 1 to 2 Voltage Harmonics & Interharmonics angle (U12 Ha&IHa-Ang) . ° ° ° )

0 O O PSSO P PSP P P PP RPERPRPRPPRPURUSUS! ISUOURSY ISVRUPUS! ISPRUPOSY FRURUPU FOPRPON

Line 2 to 3 Voltage Harmonics & Interharmonics angle (U23 Ha&IHa-Ang) ° . ° °

Line 3 to 1 Voltage Harmonics & Interharmonics angle (U31 Ha&IHa-Ang) . ° ° °

Phase 1 Current Harmonics & Interharmonics angle (11 Ha&Ha-Ang) ° ° ° ° . °
Phase 2 Current Harmonics & Interharmonics angle (12 Ha&Ha-Ang) ° . . .
Phase 3 Current Harmonics & Interharmonics angle (13 Ha&Ha-Ang) ° . ° . .
Phase 1 Active Power Harmonics & Interharmonics (P1 Ha&IHa) . . . .

Phase 2 Active Power Harmonics & Interharmonics (P2 Ha&IHa)

Phase 3 Active Power Harmonics & Interharmonics (P3 Ha&IHa) . .

Phase 1 Reactive Power Harmonics & Interharmonics (Q1 Ha&IHa) ° ° ° °
Phase ZReaCtlvepowerHarmomcs& |nterharm0mcs[Q2Ha&|Ha] ........................................................................... . ...... . ...................... . ............
phasegReact,vepowerHarmomcs& |nterharm0mcs[Q3Ha&|Ha] ........................................................................... . ...... . ....................................

7.5 WIRING MODES (VOLTAGES/CURRENTS)

NOTE. The set wiring mode has no effect on 4th Voltage (U4) and Line 5 Current (15) inputs.

For a correct instrument operation, select the wiring mode according to the real connection. If the selected
mode is different from the real instrument wiring, the measurements will be miscalculated.
Available wiring modes:
e 3.4.4=Three phases, 4 wires, 4 currents [4NBL)
3.4.3=Three phases, 4 wires, 3 currents (4NBL)
3.3.3=Three phases, 3 wires, 3 currents (3NBLJ
3.3.2=Three phases, 3 wires, 2 currents (3NBL]
2.3.3=Two phases, 3 wires, 2 currents (2NBL)

e 1.2.1=Single phase, 2 wires, 1 current (1BL]

For wiring diagrams refer to section 6.3.1

7.6 INTERNAL CLOCK SYNCHRONISATION

Theinstrumentinternal clock can be set manually or by automatic NTP or GPS synchronisation. Foran accurate
event analysis, it is suggested to set the GPS synchronisation.

If the automatic synchronisation is enabled, but there is no GPS signal, the instrument can perform an
automatic NTP synchronisation till the GPS signal will be available again (Instrument retries every second the
GPS synchronisation). The NTP synchronisation accuracy depends on the network latency period.

The DST (Daylight Saving Time] function is available according to the set timezone and clock. When the DST
occurs, the recording files in progress are automatically closed and new recording files are opened, this process
takes about 2 s. To avoid the automatic DST and Timezone functions, set Timezone’s Region to Atlantic and
Timezone’'s City to Reykjavik.
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7.7 MAINS SIGNALLING

The instrument can detect the mains signalling voltage on the supply voltage. The mains signalling can be
detected and displayed in Web server in one of the following methods, according to the selection:
e continuously at 10/12 cycle (200 ms @ 50/60 Hz)

e only after threshold overcoming, displaying the maximum value of the preset period

After method selection, up to 5 mains signalling can be programmed at different frequencies. The detected
values are automatically displayed in Real Time page.

7.8 DEMAND VALUES (ONLY DMD OR DE)

Theinstrumentcalculatesthedemandvaluesof currents, powersandtrue power factors, which are arithmetical
average values calculated on a programmable time period, and with specific refresh rate according to the
selected mode and period(s). For the Demand values calculation the 10/12 cycle values are used.

Foreach parameter separate demand values are calculated for positive and negative values [currents excluded).
Positive demand means that, in the average value calculation, only the positive values of the specific parameter
are considered. In similar way, the negative demand values will contain only the negative realtime values.

It is possible to set different type of calculation:
e Fixed=the demand values are calculated on the fixed period and they are refreshed at the end of the

calculation period (fixed window).

e Sliding=the demand values are calculated on the fixed period and they are refreshed each second or minute
according to the set period (sliding window).

* Rolling=similar as sliding, the demand values are calculated on the fixed period and they are refreshed
according to the set subperiod (rolling window]

The calculation period can be setin range 1...60 minutes, and the subperiod must be a submultiple of the main
calculation period. In case of sliding window, the refresh rate is 1 s if the main period is lower or equal to 5
min, and 1 min if the main period is higher than 5 min.

WARNING! If the Demand Mode, Demand Period or Subperiod is modified, the instrument will
reset the Demand, Demand MAX values, restart the Demand Period and start a new LOG file.

7.9 RECORDING FUNCTIONS

WARNING! Wrong recording settings can generate files with a big amount of unnecessary
data, filling up the memory space.

The instrument can monitor the measurements and record/store different data according to the set recording
type. Some type of recordings produce downloadable files, other will keep only a specific value (DMD MAX).
Available recording types according to the instrument version:

e Events: event capture at threshold overtake; in case of fast frequency event, the event can be triggered
also by manual mode

e Min/Avg/Max: LOG recording containing the Min/Avg/Max values stored at a preset rate

e Frequency LOG: recording containing the frequency values stored at a preset rate

e Energy counter LOG: LOG recording containing the energy counters stored at a preset rate

e Inputs LOG: recording containing digital input status changes

e Functional LOG: LOG recording containing instrument operating status

e Demand LOG: LOG recording containing the demand values stored at the demand calculation rate

» Demand MAX: saving of maximum (peak) values of the demand with relative timestamp (not a LOG function)

Functional LOG is automatically generated by instrument status. Demand MAXvalues can only be displayed and
they are continuously updated. On the contrary, the recording of Events, Min/Avg/Max and Energy counter LOG
must be enabled/programmed in the instrument setup. If digital inputs are previously enabled, input recording
Is automatically stored when input status changes.
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E NOTE. Each recording file is automatically closed and a new one is generated when:
* its maximum limit size is reached (10 MB)
* the date or time is changed manually or automatically, e.g. switching on DST (except for Functional LOG)

7.10 EVENT RECORDING

The instrument can record different event types everytime an out of threshold value is detected (if thresholds
are previously enabled). The recorded events can be fast or slow. A fast event is a variation detected during the
RMS value monitoring at a Y2 wave rate (10 ms @50 Hz).

This detected data is recorded, according to the fast event type, in two different files:

e CSV (Comma Separated Values): it contains all the main information on the detected fast events and
additional details

* PQDIF (Power Quality DataInterchange Format):it contains 2 cycle RMSvalues, 64 samples/wave captured
during the event, tag (MAGDURTIME) and additional channels containing information on the event

Todetectthe fastevents, enable and set thresholds for the parameter to be monitored, as well as wave number to be captured.

A slow event is a variation detected during the value monitoring on a long period (e.g. 10 min or 2 h). The slow
event data are recorded in different CSV files, containing all main information on each detected event. To detect
slow events, enable and set thresholds for the parameter to be monitored.

All recorded event list can be displayed, downloaded or deleted by touch screen or Web server.

7.10.1 Fast 3phase voltage events

WARNING! Wrongrecording settings can generate files with abigamount of unnecessary data,
filling up the memory space. Threshold values and number of cycles to be recorded must be
set with proper values according to the monitoring application.

NOTE. In the fast voltage events, only the three phase voltage parameters are involved (U1N,
U2N, U3N, U12,U23,U31), according to the wiring mode. The 4th voltage (U4) is not considered.

NOTE. According to the set wiring mode, the monitored and recorded parameters change as
follows: in 3.4.4, 3.4.3, 1.2.1 phase-neutral parameters monitored/recorded; in 3.3.3, 3.3.2,
2.3.3 line-line parameters monitored/recorded.

The fast voltage events are sudden sags, swells, interruptions and transients of phase-neutral or line voltage,
according to the set wiring mode.

For sags, swells and interruptions the voltages are monitored calculating the RMS at a 2 wave rate (10 ms
(@50 Hz). For transients monitoring consecutive sample values are analysed.

For sags, swells and interruptions recording, the system compares the measured "2 cycles RMS values
with 3 threshold levels. These thresholds can be programmed and enabled indipendently from other type
of triggers. For voltage transients recording, 2 threshold values must be overtaken: level and duration. The
1'st condition is when the absolute difference of 2 consecutive samples are higher than the set threshold
level. The 2'nd condition is to have a time duration higher than the set duration threshold, with consecutive
samples out of range. These thresholds can be programmed and enabled together with other type of triggers.
The sag and swell events are recorded when at least one of the phases/lines exceeds the threshold.
The interruption events are recorded when all phases/lines exceed the interruption threshold.

Thetransienteventsare recordedwhen atleast one of the phases/lines exceeds the set leveland time thresholds.
The level difference can be positive or negative which means that the transient can occur in both directions
on the wave. The voltage transient capture works in parallel with all other event monitoring (e.g. voltage sag,
swell, interruption, ...J.

For more details refer to the EN 50160 standard.
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The event main data is stored in a CSV file. If the functional parameters change (i.e. parameters which modify
the measurement format, e.g. wiring mode, CT, FSA, ...]J, a new CSV file is generated automatically. For each
detected event, raw data (2 cycle RMS value trend and voltage waveform) is recorded in a PQDIF file. If the
functional parameters change, a new PQDIF file is generated automatically.

CSV file content for fast voltage events

The CSV file first row represents the header which describes the recorded data.

“Event”;”Device”;”L1(2)”;”L2(3)”;”L3(1)”;”Type” ;”Start [dd/mm/yyyy hh:mm:ss,ccl”;”Duration [hh:mm:ss,ccl”;
“Un [(k)V]”;”Residual/Max [(k)V]”;”Residual/Max [%Unl”
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RS Progressive event number in the current file

“Start [dd/mm/yyyy hh:mm:ss,ccl” Starting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

“Duration [hh:mm:ss,ccl/[usl]” Event duration with 10 ms accuracy (hh:mm:ss,cc). In case of transient,
............................................................................... this value is expressed in micro seconds [ps).
I Nominal voltage value [V or kV, according tothe setVI)

“Residual/Max [ (k)V]” Extreme voltage value detected during the event (V or kV, according to

the set VTJ:
e Residual in case of voltage sag or interruption
e Maximum in case of voltage swell
e Voltage difference between the highest sample value during the
transient event and the last sample value before the event

“Residual/Max [%Un]” Extreme voltage value expressed as percentage of the nominal value:
e Residual in case of voltage sag or interruptions
e Maximum in case of voltage swell
e Voltage difference between the highest sample value during the
transient event and the last sample value before the event

CSV file example:

W17 ;“P-001”;”X"” ;"”X";"”";"Sag”;"”13/06/2012 07:20:14,13”;700:00:00,13”;”15.0”;”11.9”;"”79.33";
W27 ;“P-001”;”X"” ;""" ;"X";"Swell”;”13/06/2012 07:20:18,13”;700:00:01,50”;”15.0”;”16.1”;”107.3"

i A Firstevent in the currentfile
i A Instrument name (D)
R Phase 1 and 2 involved in the event, phase 3 notinvolved
s ...Sageventtype
| i) The event started on 13th June 20122t 07:20:14,13
i ) The event lasted 0.13s (180mg)
i N 15 kVset nominalvoltage
i N 11.9 kVresidual voltage detected during the event
e 79.33%, residual percentage value, detected during the event,

calculated according to nominal voltage
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PQDIF file content for fast voltage events

The PQDIF file contains the stored raw data, i.e. the RMS values calculated on %2 wave and the 64 samples/
wave recorded during the sag/swell/interruption event. The PQDIF file can also contain the measured current
channels if previously enabled (refer to section 8.7.1). In case of transient event the PQDIF file contains only
samples/wave recorded during the event. For each event, the quantity of recorded waves and RMS values
depends on the following settings:

e Waves number to be captured at event entry, before threshold exceeding.

e Waves number to be captured at event entry, after threshold exceeding.

e Waves number to be captured at event exit, just before variation ending.

e Waves number to be captured at event exit, after variation ending.

These settings are common for all raw data recordings (fast voltage, frequency, current, U4 voltage events).
The PQDIF files contain the previously described raw data and also the following additional information:

e in a MAGDURTIME tag type, the main event data is stored (extreme value, timestamp, duration)
* dedicated channels contain phases/lines involved in the event

e triggering channel

e current channels (11,12, 13) if previously enabled

e in tagTriggerHigh the high threshold percentage value

e intagTriggerLow the low threshold percentage value

e in tagTriggerLowlLow the interruption threshold percentage value

The PQDIF files canbe displayed in graphicandtable format by anyviewer compliantto IEEE P1159.3 specification.

7.10.2 Rapid voltage changes

NOTE. In the rapid voltage changes, only the three phase voltage parameters are involved
(UIN, U2N, U3N, U12, U23, U31), according to the wiring mode. The 4th voltage (U4) is not
considered.

NOTE. According to the set wiring mode, the monitored and recorded parameters change as
follows: in 3.4.4, 3.4.3, 1.2.1 phase-neutral parameters monitored/recorded; in 3.3.3, 3.3.2,
2.3.3 line-line parameters monitored/recorded.

NOTE. If rapid voltage change exceeds the fast voltage event thresholds (sags/swells), the
rapid voltage event is not recorded.

A rapid voltage change is a quick transition in RMS voltage occuring between 2 steady state conditions, and
during which the RMS voltage does not exceed the deep/swell thresholds.

An RMS voltage is in a steady state condition if all the last 100/120 1/2c RMS values detected at a 2 wave rate
remain within an RVC threshold from the arithmetic mean of those values.

The RVC threshold can be set as a percentage of the nominal voltage. The RVC hysteresis is set as percentage
of the RVC threshold.

The RVC event beginswhen at least one of the phases/lines exits from steady state condition. The RVC hysteresis
is applied to the RVC threshold only during the event.

The RVC event ends when all the phases/lines come back to steady state condition. In steady state condition
the RVC hysteresis is not considered.

For more details refer to the IEC/EN 61000-4-30:2015 Ed.3 standard.

The main data of all events is stored in a CSV file. If the functional parameters change [i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...], a new CSV file is generated automatically.
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CSV file content for rapid voltage changes
The CSV file first row represents the header which describes the recorded data.

“Event” ; "Device”;”L1(2)”;”L2(3)”;”L3 (1) ”;”Start [dd/mm/yyyy hh:mm:ss,cc]l”;”Duration [h:mm:ss,£££]”;”dUmax [(k)V]1”;”dUss [(k)V]1”;

-z

Sl Progressive event number in the current file <E
. -
Device Instrument name (ID) -
“L1(2)7;7L2(3)”;”L3 (1) Phases/lines involved in the event <§
.................................................................................................................................................................................................................................. =

“Start [dd/mm/yyyy bh:mm:ss,ccl”  Starting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

g imaERlURVIE Maximum absolute difference between any of the values during the
event and the final steady state value [V or kV, according to the set VT)

el Absolute difference between the mean voltage of the first steady state
after the event and the mean voltage of the steady state just prior to
the event [V or kV, according to the set VT)

CSV file example:

w17 ;“P-001”;”X"” ;”X"”;"”"”;”13/06/2012 07:20:00,00”;”7:20:00,564”;”4.36";"”0.84";
W27 ;“P-001”;”X"”;"”";"X";”13/06/2012 08:40:00,00”;”8:40:00,783”;”3.15";"2.26"

i A Firstevent in the currentfile

i A Instrument name (D)

R Phase 1 and 2 involved in the event, phase 3 notinvolved

| i) The event started on 13th June 20122t 07:20.0000

i) The event lasted 564ms

i 436 KVAUmax
"0.84" 0.84 kV AUss

7.10.3 Frequency fast events

WARNING! Wrongrecording settings can generate files with abigamount of unnecessary data,
filling up the memory space. Threshold values and number of cycles to be recorded must be
set with proper values according to the monitoring application.

According to the setup, the frequency fast events can be triggered by:

¢ high or low frequency detection - the system compares the values with 2 thresholds, high and low. These
thresholds can be programmed and enabled indipendently from each other.

e manual trigger - fast frequency event is triggered by pressing the dedicated button on Web server. This
function is active if low frequency threshold was previously enabled

The main data of all events is stored in a CSV file. If the functional parameters change (i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...}, a new CSV file is generated automatically.
For each detected event, raw data (RMS value trend and voltage waveform) is recorded in a PQDIF file. If the
functional parameters change, a new PQDIF file is generated automatically.
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CSV file content for fast frequency events
The CSV file first row represents the header which describes the recorded data.

“Event” ;”Device” ;"Type” ;”Start [dd/mm/yyyy hh:mm:ss,ccl”;”Duration [hh:mm:ss,cc]l”;”Extreme Value min/max[Hz]”;

U Progressive event number in the currentfile .
e Instrumentname (D] o
“Type” Event type. Low=low frequency, High=high frequency, Man=manual
trigger

“Start [dd/mm/yyyy hh:mm:ss,ccl” Starting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

“Extreme Value min/max [Hz]” Extreme frequency value detected during the event (Hz):
e Minimum in case of low frequency
e Maximum in case of high frequency

CSV file example:

w1”;“P-001”;”Low”;”13/06/2012 07:20:14,137;700:00:00,13”;749.500”;
w27 ;“pP-001”;”High”;”13/06/2012 07:20:18,13”;700:00:01,50”;”50.300"

i A First eventin the current fite

i A Instrument name (B}

M Lowfrequencyevent

e i) The event started on 13th June 20122t 07:20:14,13

e i ) The event lasted 0.13s (130mg)
R 49.5 Hz residual frequency detected during the event

PQDIF file content for fast frequency events

The PQDIF file contains the stored raw data, i.e. the RMS values calculated on 2 wave and the 64 samples/
wave recorded during the event. For each event, the quantity of recorded waves and RMS values depends on
the following settings:

e Waves number to be captured at event entry, before threshold exceeding.

e Waves number to be captured at event entry, after threshold exceeding.

e Waves number to be captured at event exit, just before variation ending.

e Waves number to be captured at event exit, after variation ending.
These settings are common for all raw data recordings (fast voltage, frequency, current, U4 voltage events).
The fast frequency event PQDIF files contain the previously described raw data and also the following additional
information:

* in a MAGDURTIME tag type, the main event data is stored (extreme value, timestamp, duration)

e dedicated channels contain phases/lines involved in the event

e triggering channel

e in tagTriggerHigh the high threshold percentage value

* in tagTriggerLow the low threshold percentage value

e in tagChanTriggerTypelD the event factor (1=low frequency, 3=high frequency, 24=manual trigger)

The PQDIF files can be displayed in graphic and table format by any viewer compliant to IEEE P1159.3
specification.
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7.10.4 Fast U4 voltage events

WARNING! Wrong recording settings can generate files with abigamount of unnecessary data,
filling up the memory space. Threshold values and number of cycles to be recorded must be
set with proper values according to the monitoring application.

The fast U4 voltage events are sudden sags or swells of 4th voltage. The U4 voltage is monitored calculating
the RMS at a 2 wave rate (10 ms @50 Hz).
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The system compares the values with 2 thresholds, for sags and swells. These thresholds can be programmed
and enabled indipendently from other type of triggers. The event recording starts when the U4 voltage exceeds
one of the thresholds.

The main data of all events is stored in a CSV file. If the functional parameters change (i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...}, a new CSV file is generated automatically.
For each detected event, raw data (RMS value trend and voltage waveform) is recorded in a PQDIF file. If the
functional parameters change, a new PQDIF file is generated automatically.

CSV file content for fast U4 voltage events

The CSV file first row represents the header which describes the recorded data.

“Event”;”Device” ; "Type” ;”Start [dd/mm/yyyy hh:mm:ss,ccl”;”Duration [hh:mm:ss,ccl”;
“Un [(k)V]”;”Residual/Max [(k)V]”;”Residual/Max [%Un]”;

e Progressive event number in the current file
I Instrument name (D)
B Gt Event type. Sag=sag, Swell=swell
"start [dd/mn/yyyy hh:mn:ss,cel”  Starting event date and time with 10 ms accuracy (dd/mm/yyy hhimm:ss,cc]
e e B Event duration with 10 ms accuracy (hh:mm:ss,cc)
I Nominal U4 voltage value [V or kV, according to the setVT)
“Residual/Max [(k)V]” Extrerne 4th voltage value detected during the event V or kV, according to the set VT):

e Residual in case of U4 voltage sag
e Maximum in case of U4 voltage swell

“Residual/Max [%Un]” Extreme 4th voltage value expressed as percentage of the nominal value:
e Residual in case of U4 voltage sag
e Maximum in case of U4 voltage swell

CSV file example:

w1”;“P-001”;”Sag”;”13/06/2012 07:20:14,13”;700:00:00,13”;7100.00”;”82.85”;779.33";
w27 ;“P-001”;”Swell”;”13/06/2012 07:20:18,13”;700:00:01,50”;7100.0”;7121.64";"121.64"

i A First eventin the current fite
i A Instrument name ()
s .. Sageventtype
e i) The event started on 13th June 20122t 07:20:14,13
e i ) The event lasted 0.13s (130mg)
i N 100V set nominal U4 voltage
i N 11.9 kV residual U voltage detected during the event
e 79.33%, residual percentage U4 value, detected during the event,

calculated according to nominal voltage
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PQDIF file content for fast U4 voltage events

The PQDIF file contains the stored raw data, i.e. the RMS values 2 wave calculated and the 64 samples/wave
recorded during the event. For each event, the number of recorded waves and RMS values depends on the
following settings:

e Waves number to be captured at event entry, before threshold exceeding.

e Waves number to be captured at event entry, after threshold exceeding.

e Waves number to be captured at event exit, just before variation ending.

e Waves number to be captured at event exit, after variation ending.
These settings are common for all raw data recordings (fast voltage, frequency, current, U4 voltage events).
The fast U4 voltage event PQDIF files contain the previously described raw data and also the following additional
information:

e in a MAGDURTIME tag type, the main event data is stored (extreme value, timestamp, duration)

* triggering channel

* in tagTriggerHigh the high threshold percentage value

* in tagTriggerLow the low threshold percentage value

The PQDIF files can be displayed in graphic and table format by any viewer compliant to IEEE P1159.3
specification.

7.10.5 Fast current events

WARNING! Wrongrecording settings can generate files with abigamount of unnecessary data,
filling up the memory space. Threshold values and number of cycles to be recorded must be
set with proper values according to the monitoring application.

NOTE. In the fast current events, only the three phase current parameters are involved (I1,
12, 13), according to the wiring mode. The line 4 and 5 currents (l4, 15) are not considered.
The fast current events are current peak detections.
The currents are monitored by calculating the RMS at a 2 wave rate (10 ms @50 Hz).

The system compares the values with a single high threshold which can be programmed and enabled
indipendently from other type of triggers. The event recording starts when at least one of the phases exceeds
the threshold.

The main data of all events is stored in a CSV file. If the functional parameters change [i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...}, a new CSV file is generated automatically.
For each detected event, raw data (RMS value trend and current waveform) is recorded in a PQDIF file. If the
functional parameters change, a new PQDIF file is generated automatically.

CSV file content for fast current events

The CSV file first row represents the header which describes the recorded data.

“Event”;”Device”;”L1”;”L2”;”"L3”;”Start [dd/mm/yyyy hh:mm:ss,cc]”;”Duration [hh:mm:ss,cc]”;”Max Current [(k)Al”;

“Event” Progressive event number in the current file
“Device” Instrument name (ID)
“L17;”L2";"L3" Phases involved in the event

“Start [dd/mm/yyyy hh:mm:ss,ccl” Starting event date and time with 10 ms accuracy
([dd/mm/yyyy hh:mm:ss,cc)

“Duration [hh:mm:ss,cc]” Event duration with 10 ms accuracy (hh:mm:ss,cc]
C Gy LLa)i) Max current value detected during the event (A or ka, according to the
set FS)
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CSV file example:

w17 ;“P-001”;”X";"X";"";”13/06/2012 07:20:14,13”;700:00:00,13”;780.8";;
w27 ;ZP-001” ;X" ;" ;"X";”13/06/2012 07:20:18,13”;700:00:01,50”;782.1"

i A First eventin the currentfite

R Instrument name (©)

R Phase 1and 2 involved in the event, phase 3 notinvolved

e i) The event started on 13th June 20122t 07:20:14,13

i) The event lasted 0.13s (130mg)
el 80.8 kA peak current detected during the event

PQDIF file content for fast current events

The PQDIF file contains the stored raw data, i.e. the RMS values calculated on 2 wave and the 64 samples/
wave recorded during the event. For each event, the quantity of recorded waves and RMS values depends on
the following settings:

e Waves number to be captured at event entry, before threshold exceeding.

e Waves number to be captured at event entry, after threshold exceeding.

e Waves number to be captured at event exit, just before variation ending.

e Waves number to be captured at event exit, after variation ending.
These settings are common for all raw data recordings (fast voltage, frequency, current, U4 voltage events).
The fast current event PQDIF files contain the previously described raw data and also the following additional
information:

e ina MAGDURTIME tag type, the main event data is stored (extreme value, timestamp, duration)

e dedicated channels contain phases involved in the event

e triggering channel

* in taglriggerHigh the high threshold percentage value

The PQDIF files can be displayed in graphic and table format by any viewer compliant to IEEE P1159.3
specific.

7.10.6 Slow voltage events

NOTE. In the slow voltage events, only the three phase voltage parameters are involved (U1N,
U2N, U3N, U12, U23, U31), according to the wiring mode. The 4th voltage (U4) is not considered.

NOTE. According to the set wiring mode, the monitored and recorded parameters change as
follows: in 3.4.4, 3.4.3, 1.2.1 phase-neutral parameters monitored/recorded; in 3.3.3, 3.3.2,
2.3.3 line-line parameters monitored/recorded.

NOTE. The integration period is fixed to 1 minute in case of direct connection, with VT ratio set to 1/1
(LV system), for further details refer to EN 50160/A1:2015-01. In case of LV, MV and HV systems, with
the use of PTs and a correct ratio setup, the integration period is fixed to 10 minutes, for further details
refer to EN 50160:2011.

Theslowvoltage eventsare extreme measurements of phase-neutralorlinevoltage, according tothe setwiringmode.
The system compares the voltage values with 2 thresholds, high and low. These thresholds can be programmed
and enabled indipendently from other type of triggers. The event recording starts when at least one of the phases/
lines exceeds the threshold for more than the integration period.

The main data of all events is stored in a CSV file. If the functional parameters change [i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...], a new CSV file will be created automatically.
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CSV file content for slow voltage events
The CSV file first row represents the header which describes the recorded data.

“Event”;”Device”;”L1(2)”;”L2(3)"”;”L3(1)”;”"Type”;”Start [dd/mm/yyyy hh:mm:ss,cc]”;”Duration [hh:mm:ss,ccl”;
“Un [(k)V]”;”Residual/Max [(k)V]”;”Residual/Max [%Unl”;

e Progressive event number in the current file

I Instrument name (0}

I S — Phases/lines involved intheevent
“Type” Event type. Low=low voltage, High=high voltage

“Start [dd/mm/yyyy hh:mm:ss,ccl” Siarting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

‘Puration [hh:mm:ss,ccl” | Event duration with 10 ms accuracy (hh:mm:ss,cc)
o VI Nominal voltage value (V or kV, according to the setVT)
“Residual/Max [(k)V]” Extreme voltage value detected during the event [V or kV, according to the set VT):

e Residual in case of low voltage
e Maximum in case of high voltage

"Residual/Max [%Un]” Extreme voltage value expressed as percentage of the nominal value:
e Residual in case of low voltage
e Maximum in case of high voltage

CSV file example:

W17 ;“P-001”;”X"” ;”X" ;""" ;"Low”;”13/06/2012 07:20:00,00”;700:03:00,00”;”15.0”;”11.9”;"”79.33";
W27 ;“P-001” ;X" ;""" ;"X" ;"High”;”13/06/2012 07:45:00,00”;”00:05:00,00”;”15.0”;”16.1"”;"”107.3"

nyw First event in the current file

»79.33" 79.33%, residual percentage value, detected during the event,
calculated according to nominal voltage

7.10.7 Slow frequency events

E NOTE. For data monitoring in compliance with EN 50160 standard, set the integration time to
10 s.

The slow frequency events are high or low frequency detections.
In case of BASIC/DMD device version: the system compares the frequencyvalueswith 2 thresholds, high and low.

In case of ENH device version: the system compares the frequency values with 4 thresholds, high high, high,
low and low low.

Thesethresholds canbe programmedand enabled indipendently from othertype of triggers. The eventrecording
starts when the frequency value exceeds the threshold.

The main data of all events is stored in a CSV file. If the functional parameters change (i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...], a new CSV file is generated automatically.
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CSV file content for slow frequency events

The CSV file first row represents the h

eader which describes the recorded data.

“Event” ; "Device” ; "Type” ;”Start [dd/mm/yyyy hh

:mm:ss,cc]”;”Duration [hh:mm:ss,cc]”;”Extreme Value min/max[Hz]”;

“Event”

“Extreme Value min/max [Hz]”

CSV file example:

Progressive event number in the current file

Event type. LLow=low-low frequency (only ENH or DEJ, Low=low frequency,
High=high frequency, HHigh=high-high frequency (only ENH or DE]

Starting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

Extreme frequency value detected during the event (Hz):
e Minimum in case of low frequency
e Maximum in case of high frequency

w17 ;“P-001”;”Low”;”13/06/2012 07:20:00,00";"
w27 ;“P-001”;”High”;”13/06/2012 07:40:00,00";

00:00:10,00”;”49.500";
”00:00:30,00”;”50.300"

“49.500”

7.10.8 Slow flicker events

E NOTE. According to the set

follows: in 3.4.4, 3.4.3, 1.2.

2.3.3 line-line parameters

First event in the current file

49.5 Hz residual frequency detected during the event

wiring mode, the monitored and recorded parameters change as
1 phase-neutral parameters monitored/recorded; in 3.3.3, 3.3.2,
monitored/recorded.

The slow long term flicker events are Plt high values detections.

The Plt values are calculated every 2 even hours. The system compares the values with a single high threshold
which can be programmed and enabled indipendently from other type of triggers. The event recording starts

when at least one of the phases excee

ds the threshold. For more details refer to the EN 50160 standard.

The main data of all events is stored in a CSV file. If the functional parameters change (i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...], a new CSV file is generated automatically.

CSV file content for slow flicker events

The CSV file first row represents the h

eader which describes the recorded data.

“Event” ;”Device”;”L1(2)”;”L2(3)”;”L3(1)”;”Start [dd/mm/yyyy hh:mm:ss,cc]”;”Duration [hh:mm:ss,ccl”;”Plt max”;

“Event”

“Start [dd/mm/yyyy hh:mm:ss,ccl”

“Plt max”

Progressive event number in the current file

Starting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

Maximum Plt value detected during the event
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CSV file example:

w17, wpP-001” ;X" ;"
w27, wp_001” ;"

m;mm;”13/06/2012 06:00:00,00”;702:00:00,00”;71.3";
;"”X";”13/06/2012 08:00:00,00”;~02:00:00,00”;”1.1"

i A First eventin the currentfite

i A Instrument name (IO}

R Phase 1and 2 involved in the event, phase 3 notinvolved

| e i) The event started on 13th June 2012at 06:00.0000

i ) Theevent lasted 2hours
Vo 1.3 max Plt value detected during the event

7.10.9 Slow voltage THD events

E NOTE. According to the set wiring mode, the monitored and recorded parameters change as
follows: in 3.4.4, 3.4.3, 1.2.1 phase-neutral parameters monitored/recorded; in 3.3.3, 3.3.2,
2.3.3 line-line parameters monitored/recorded.

The slow voltage THD events are high voltage THD detections.

The voltage THD is calculated every 10 minutes. The system compares the values with a single high threshold
which can be programmedand enabled indipendently from othertype oftriggers. The eventrecording startswhen
at least one of the phases/lines exceeds the threshold. For more details refer to the EN 50160 standard.

The main data of all events is stored in a CSV file. If the functional parameters change (i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...], a new CSV file is generated automatically.

CSV file content for slow voltage THD events
The CSV file first row represents the header which describes the recorded data.

“Event”;”Device”;”L1(2)"”;”L2(3)”;”L3(1)”;”Start [dd/mm/yyyy hh:mm:ss,cc]”;”Duration [hh:mm:ss,ccl”;”Max Value[%]”;

“Event” Progressive event number in the current file
“Device” Instrument name (ID)
“L1(2)”;”L2(3)”;"L3(1)" Phases/lines involved in the event

“Start [dd/mm/yyyy hh:mm:ss,ccl” Siarting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

*Max Value [%]” Maximum voltage THD value detected during the event (%)

CSV file example:

W17 ;“P-001”;”X";"”X"”;"”";713/06/2012 07:20:00,00”;”00:10:00,00”;”8.20";
W27 ;“P-001”;”X"” ;""" ;”"X";”13/06/2012 07:40:00,00”;”00:10:00,00”;”8.10"

i A First eventin the current fite

i A Instrument name (IO}

R Phase 1 and 2 involved in the event, phase 3 notinvolved

| i) The event started on 13th June 20122t 07:20.0000

i) The event lasted 10 minutes
e 8.20% max THD voltage detected during the event
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7.10.10 Slow unbalance events

E NOTE. The u2 unbalance events are generated if the set wiring mode is in three phase system
(e.g. 3.4.4, 3.4.3, 3.3.3, 3.3.2). The u0 unbalance events are generated if a three phase 4 wire
wiring mode (3.4.4, 3.4.3) is set.

The slow unbalance events are high v2and/or u0unbalance ratio detections.

The vZand u0unbalance ratios are calculated every 10 minutes.
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The system compares the values with 2 thresholds, according to the unbalance parameter (u2and/or u0). These
thresholds can be programmed and enabled indipendently from other type of triggers. The event recording
starts when at least one of the unbalance parameters (u2and/or u0) is out of threshold. For more details refer
to the EN 50160 standard.

The main data of all events is stored in a CSV file. If the functional parameters change [i.e. parameters which
modify the measurement format, e.g. wiring mode, CT, FSA, ...], a new CSV file is generated automatically.

CSV file content for slow unbalance events
The CSV file first row represents the header which describes the recorded data.

“Event”;”Device” ;”"Type”;”Start [dd/mm/yyyy hh:mm:ss,cc]”;”Duration [hh:mm:ss,cc]l”;”Max Value”;

ERTERIEY Progressive event number in the current file
“Device” Instrument name (ID]
“Type” Parameter which triggered the event. uZ=negative sequence ratio,

ul=zero sequence ratio

“Start [dd/mm/yyyy hh:mm:ss,ccl” Starting event date and time with 10 ms accuracy
(dd/mm/yyyy hh:mm:ss,cc)

Event duration with 10 ms accuracy (hh:mm:ss,cc)

SRR WELIE Max value of the triggering parameter, detected during the event

CSV file example:

w17;“P-001”;”u2”;”13/06/2012 07:20:00,00”;”00:10:00,00”;73.100";
w27 ;“P-001”;”u0”;”13/06/2012 07:40:00,00”;700:10:00,00”;”3.200"

i A First eventin the current fite

I Instrument name ()

R Phase 1and 2 involved in the event, phase 3 notinvolved

S The event was triggered by u2 parameter

| i) The event started on 13th June 20122t 07:20.0000

i ) The event lasted 10 minutes
e 3.1% u2 parameter detected during the event
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7.10.11 Mains Signalling events Un

The Mains Signalling events are detections of high Mains
Signalling voltage on the supply voltage.

The Mains Signalling values on all 5 set components are
monitoredas meanvalue on3sand comparedwith threshold
limits defined in Figure 1. The event recording starts when
atleastone Mains Signallingcomponent exceeds thevalues
given in Figure 1. For more details refer to the EN 50160
standard.

o
=
E
E
@
s
o
)
s

o

o3
o
0

=]

-l
<
=
-
<
=

The main data of all events is stored in a CSV file. If the
functional parameters change (i.e. parameters which modify
the measurement format, e.g. wiring mode, CT, FSA, ...}, a Figure 1
new CSV file is generated automatically.

CSV file content for Mains Signalling events

The CSV file first row represents the header which describes the recorded data.

“Event”;”Device” ;”Phase/Line” ;"MS”;”Start [dd/mm/yyyy hh:mm:ss]”;”Duration [hh:mm:ss]”;”Un[(k)V]1”;”Max[(k)V]”;”Max[%Un]”;

e Progressive event number in the current file
I Instrument name (D)~~~
i N Phase/line involved in the event
i B Index of Mains Signalling involved in the event
'start [dd/mn/yyyy hh:mm:ssl” - Starting event date and time with 1 s accuracy (dd/mm/yyyy hh:mm:ss] |
e i B Event duration with 1 s accuracy (hh:mm:ss)
e i I Nominal voltage value [V or kV, according to the setVT)
“Mazx [ () vI= Max Mains Signalling voltage detected during the event (V or kV,

according to the set VT)

*Max [%Un]* Max Mains Signalling voltage expressed as percentage of nominal voltage

CSV file example:

w17 ;“P-001”;”1"” ;72" ;”13/06/2012 07:20:00”;”00:00:09”;7230.00”;”12.55";"5.45";
w27 ;“P-001”;”1"” ;72" ;”13/06/2012 07:44:03”;700:00:12”;7230.00”;”11.01";"4.78"

wyw First event in the current file

CELmEr 5.45%, max Mains Signalling voltage percentage, detected during the
event, calculated according to nominal voltage
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7.10.12 Generated event file name

The event files (CSV, PQDIF) are automatically generated with a specific name, corresponding to the instrument
and event type.

CSV file example (fast voltage event): B01A000001_evFastVolt_20130110103001.csv : Z
£

B01A000001 Serial number of the instrument which recorded the event. - g
evFastVolt Event type. <zt é
=:

20130110103001 Date and time of file opening (yyyymmddhhmmss].

The following table shows all file names according to event.

EVENT TYPE CSV FILE NAME PQDIF FILE NAME

Fast voltage <SN>_evFastVolt_yyyymmddhhmm.csv <SN>_evFastVolt_yyyymmddhhmmss.pqd
Rap|dvo|_tagechange<SN>_eVRVC_yyyymmddhhmmCSV_ ....................................................................................
Fastfrequency  <SN>_evFastFreq yyyymmddhhmm.csv - <SN>_evFastFreq yyyymmddhhmmss.pad-
U4voltage<5N>_eVVO[t4_yyyymmddhhmmCSV<5N>_ev\/0[t4_yyyymmddhhmmsspqd ...........
Current<SN>7eVFaStCurriyyyymmddhhmmCSV<SN>7eVFaStCurrfyyyymmddhhmmsspqd
Slowvouage<SN>_eVS[OWVOlt_yyyymmddhhmmCSV_ ....................................................................................
S[owfrequency<SN>_eVSLOWFreq_yyyymmddhhmmCSV_ ....................................................................................
F|_|Cker<SN>7eVF[|Cker7yyyymmddhhmmCSV_ ....................................................................................
VoltageTHD<SN>_eVVO[t‘|’HD_yyyymmddhhmmCSV_ ....................................................................................
Voltageunba[ance<SN>_eVUnba[_yyyymmddhhmmCSV_ ....................................................................................
MamsS'gna[[mg<SN>_eVMS_yyyymmddhhmmCSV ................. _ ....................................................................................

A TAR file contains all available PQDIF and CSV files of the same recording type. It is automatically generated
and downloaded by clicking on  button [refer to section 8.1).
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7.11 DIGITAL INPUT LOG

If at least one channel is enabled, the instrument starts to monitor the status of all digital inputs.
When a status change occurs, all channel status are automatically stored in the inputs LOG, a CSV file.
The CSV file content can be displayed, downloaded or deleted by touch screen or Web server.

File name example: BOTA000001_DILog_20130110103001.csv

B01A000001 Serial number of the instrument which recorded the event.
DiLog Recording type: digital input LOG.
20130110103001 Date and time of file opening (yyyymmddhhmmss).

CSV file content for Inputs LOG
The CSV file first row represents the header which describes the recorded data.

“Start”;”IN1”;”IN2"”;”IN3";"IN4";

VIR oo TAIE Digital input status detected when one or more input status changes.
A=high, B=low, N/A=not available, the input is disabled

CSV file example:

”23/09/2013 20:05:00,01”;”A";"A" ;"B";"A";
”23/09/2013 22:10:00,05”;”A";"B";"B";"A";

(23/09/2013 20:05:00,007 ... Status change recorded on 23rd September 2013 at 20:05:00,01
S Digital input 1 was in “high” status during digital input status change
7.12 LOGGING

The instrument can store in LOG files the Min/Avg/Max values, the Demand values (only for DMD instrument
version), the frequency values and the energy counters, according to the setup. A LOG type recording is a
specific data recording at fixed time rate. The functional LOG, which stores activity information relevant to the
instrument operation (power on, etc.), is automatically stored with no need to program it.

7.12.1 Min/Avg/Max LOG

The instrument can record Min/Avg/Max values for the programmed parameters at a preset rate.

Enable the measurement parameters and set the recording rate, the instrument will start to record the Min/
Avg/Max values in a PQDIF file. When an event occurs during recording, the corresponding record is flagged
in the PQDIF file to indicate possible values corrupted due to the event.

If the recording setup or the wiring mode changes during Min/Avg/Max value recording, a new file is created
automatically.

A list of recorded files can be displayed, downloaded or deleted all together or individually by touch screen or
Web server.

File name example: BOTA000001_mAMLog_20130110103001.pqd

B01A000001 Serial number of the instrument which performed the recording.
mAMLog Recording type: Min/Avg/Max data LOG.
20130110103001 Date and time of file opening (yyyymmddhhmmss].

The PQDIF file is a standard format, refer to the IEEE P1159.3 specification. Some parameters may not be
available according to the set wiring mode (refer to the parameter table in section 7.4).
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7.12.2 Demand LOG (only DMD or DE)

Theinstrument canrecord demandvalues forthe selected demand parameters, according to the set calculation
mode. Data will be recorded in a CSV file at the realtime demand calculation rate, according to the set period
and mode.

-l 2
If the Demand mode, Demand period, Demand Subperiod or wiring mode changes during Demand value ;E
recording, a new file is created automatically. A list of recorded files can be displayed, downloaded or deleted =3
all together or individually by touch screen or Web server. <=
File name example: BOTA000001_DMD_20130110103000.csv =3
B01A000001 Serial number of the instrument which performed the recording.
DMD Recording type: Demand LOG.

20130110103000 Date and time of file opening (yyyymmddhhmmss).

CSV file content for Demand LOG
The CSV file first row represents the header which describes the recorded data.

“Index”;”Date [dd/mm/yyyyl”;”Hour [hh:mm:ss]”;” I1DMD”;” I2DMD”;” I3DMD”;” IsysDMD”;” I4DMD”;” I5DMD”;” +P1DMD";” -P1DMD" ;"
+P2DMD” ; ” -P2DMD” ;” +P3DMD”;” -P3DMD”;” +PsysDMD”;” -PsysDMD”;” +Q1DMD”;” -Q1DMD”;” +Q2DMD”;” -Q2DMD”;” +Q3DMD”;” -Q3DMD";”
+0sysDMD” ;” -QsysDMD”;” +S1DMD”;” -S1DMD”;” +S2DMD”;” -S2DMD”;” +S3DMD”;” -S3DMD”;” +SsysDMD”;” -SsysDMD”;” +TPF1DMD";”
-TPF1DMD”;” +TPF2DMD”;” -TPF2DMD”;” +TPF3DMD”;” -TPF3DMD”;” +TPFsysDMD”;” -TPFsysDMD”;

i N Progressive recording number in the current fite

| B [EEEYNRATIT D Recording date (dd/mm/yyyy)

I Recording time (hh:mm:ss)
FEERHELADIT o IS DL Recorded demand value of the corresponding parameter

CSV file example:

“17;718/04/2018”;712:12:00”;72.5223";72.5232”;72.5231";72.5229”;72.5255";72.5217";7124.2690”;7273.9660”;7123.7890";"274.65
807”;"”124.9640”;"274.2420";"”373.0230”;"”822.8660”;"”145.9950”;”251.8040”;"”146.8480”;”251.4510”;"”145.4490”;”251.7710”;"438.293
0”;”755.0270”;”179.2660”;”7400.4100”;”179.4320”;7400.8320”;”179.2800”;”400.6850”;7537.9780”;71201.9270”;"0.4270”7;"0.2620";"
0.42807;”0.2600”;”0.4300”;70.2610”;”0.4280”;70.2610";

i A First recording in the current fite

i D Values recorded on 18th Aprit2018

i Values recorded at 121200
el 2.5223 A phase 1 current demand recorded in Demand LOG

7.12.3 Frequency LOG

The instrument can record a Frequency LOG at the preset rate.

Set the rate/integration time and enable the Frequency LOG, the instrument will start to record the frequency
values in a PQDIF file. When an event occurs during Frequency LOG recording, the corresponding record is
flagged in the PQDIF file to indicate possible values corrupted due to the event.

If the integration time setup or the wiring mode changes during Frequency LOG recording, a new file is created
automatically. A list of recorded files can be displayed, downloaded or deleted all together or individually by
touch screen or Web server.

File name example: BO1A000001_FreqLog_20130110103001.pqd

B01A000001 Serial number of the instrument which performed the recording.
FregLog Recording type: Frequency LOG.
20130110103001 Date and time of file opening (yyyymmddhhmmss].

The PQDIF file is a standard format, refer to the IEEE P1159.3 specification.
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7.12.4 Energy counter LOG

After Energy counter LOG enabling and rate programming, the instrument will start to store the energy counters
ina CSV file. The recording will start according to the set rate:

e |frateis a submultiple of 60 min = recording will start in a way to remain within an integer hour
e.g. with 4 min rate, Energy counter LOG enabled at 11:02:25 — the recording will start at 11:04:00

e |f rate is not a submultiple of 60 min = recording will start at the incoming integer minute
e.g. with 7 min rate, Energy counter LOG enabled at 11:02:25 —> the recording will start at 11:03:00
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e |frate is 30 min or its multiple = recording will start at the incoming half an hour
e.g. with 30 min rate, Energy counter LOG enabled at 11:02:25 = the recording will start at
11:30:00

e Ifrateis 60 min or its multiple =& recording will start at the incoming integer hour
e.g. with 60 min rate, Energy counter LOG enabled at 11:02:25 = the recording will start at
12:00:00

e Ifrateis 1440 min (24h) = recording will start at midnight
e.g. with 1440 min rate, Energy counter LOG enabled at 11:02:25 — the recording will start at
00:00:00

The CSV file content can be displayed, downloaded or deleted by touch screen or Web server.
File name example: BOTA000001_EnCount_20130110103001.csv

B01A000001 Serial number of the instrument which recorded the event.
EnCount Recording type: energy counter LOG.
20130110103001 Date and time of file opening (yyyymmddhhmmss).

CSV file content for Energy counter LOG

The CSV file first row represents the header which describes the recorded data.

“Index”;”Date[dd/mm/yyyyl”;”Hour [hh:mm:ss]”;”+kWh” ;” -kWh” ; ”+kVAh-L” ; " +kVAh-C” ; " -kVAh-L"” ; ” -kVAh-C” ; " +kvarh-L” ; " +kvarh-C”;
7 -kvarh-L”;” -kvarh-C”;

i N Progressive recording number in the current file

| R0 WP e Recording date (dd/mm/yyyy)

e e A Recording time (hh:mm:ss)
R oo stk el Recorded value of the corresponding energy counter expressed in kilo (k)

CSV file example:

w1”;723/09/2013”;720:05:00”;”1.17”;”0.00”;”0.00”;”0.00”;”48.76";"49.48”;749.480.06”;70.00”;”0.00”;70.02";
w27;”23/09/2013”;720:10:00”;”1.17”;”0.00”;”0.00”;”0.00”;”48.78";"49.48"”;749.480.06”;70.00”;”0.00”;70.02";

D First recording in the current fite
I A Energy counter LOG recorded on 23rd September 2013
AR 00T Energy counter LOG recorded at 20:0500
ookt First counter recorded in Energy counter LOG, 1.17 kWh imported active
energy
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7.12.5 Functional LOG
The functional LOG contains all the instrument operation events. It is automatically generated and stored when
the following events occurs:

* Instrument start

e |nstrument firmware update

e Low battery
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e Out of battery, instrument switching off
* no GPS signal

e GPS signal lock

e Setup change

e Data erasing

e FTP uploading

All functional LOG events are stored in a CSV file which can be displayed, downloaded or deleted by touch
screen or Web server.

File name example: BOTA000001_FuncLog_201301101030.csv

B01A000001 Serial number of the instrument which recorded the event.
FuncLog Recording type: functional LOG.
201301101030 Date and time of file opening lyyyymmddhhmm].

CSV file content for Functional LOG
The CSV file first row represents the header which describes the recorded data.

“Start”;”Event”;”Description”;”Value”;

SR Starting event date and time (dd/mm/yyyy hh:mm:ss,cc)

Instrument part/functionality which triggered the event.
System=system status, GPS=GPS signal status, Battery=battery
status, Setup=change of settings, Record=erase of recorded files,
FTP=automatic FTP uploading

“Description” Details about the triggered functional event.
Update Started=device updating start, Update Completed=device
updated with success, Start=device power on, No signal=no GPS
signal, Recovered signal=GPS signal fixed, Battery low=low battery,
Battery discharged, shut down=dead battery (device in switching off],
<parameter>=name of the modified parameter, Manual erase=data
erased manually, Automatic erase=data erased automatically,
Start=FTP uploading start, Finish=FTP uploading end

SRR Field available in case of Setup or Record event. Modified value or
name of the erased file
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The following table describes functional event examples with the corresponding CSV file.

FUNCTIONAL EVENT CSV FILE EXAMPLE

Device power on “10/01/2013 10:30:11,10";"”System”;”Start”;"” ";

Battery discharged, shut down “10/01/2013 10:30:11,10";"Battery”;"Battery discharged, shut down”;” ”;

Setup is changed, RTC
synchro is set to GPS

Files manually erased by %10/01/2013 10:30:11,10”;”Record” ;”Manual erase”;
Administrator “BO1A000001_mAMlog 201301101030.pgd”;

Files automatically erased %10/01/2013 10:30:11,10”;”Record” ;"Automatic erase”;
after server Up[oad “BOlAOOOOOl_eVFrquel_Z01301101030 .csv”;

Automatic FTP uploading %10/01/2013 10:30:11,10”;”FTP”;”Start”;

start "TRGEV : B146P60001_ evFastFreq 20130717142002.csv”

7.13 DEMAND MAX (ONLY DMD OR DE)

The instrument automatically stores the maximum (peak] value of demand of currents, active powers, reactive
powers, apparent powers and true power factors, together with timestamp expressed in date and hour when
the maximum value was detected. The timestamp is in local time with 1 s resolution. These values are kept till
a higher demand was calculated, measurement parameter was changed or the Demand MAX values are reset
by the user. In case of instrument restart, reboot the previously saved demand MAX values will be recovered.

Demand MAXvalues are stored for different time periods: previous month, actual month, previous week, actual
week, previous day, actual day.

The Demand MAX values are shown by display, by Web server or can be read by MODBUS protocol.

7.14 RECORDING TRANSFER

All recordings can be transferred manually or automatically. To transfer recordings manually, use the Web
server. For automatic recording upload, a remote FTP/SFTP server connection is performed.

7.14.1 How to upload the recorded data on a remote server
The instrument can perform an automatic connection to an external FTP/SFTP server for recorded data upload.

The automatic upload can be performed:
* After a fast frequency event recording (temporary) - ONLY fast frequency files uploading
e |f automatic daily uploading was previously set - all file uploading (CSV, PQDIF)
e At 85% used memory - all file uploading (CSV, PQDIF)

To enable the automatic uploading, first set the following parameters:

e The protocol type (FTP or SFTP)
e The FTP/SFTP server address
e The username & password for server access

e The folder name where the uploaded files will be stored (e.g. File-Instr01)
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E NOTE. If the set folder is not available on the FTP server, it is created automatically. On the
contrary, on the SFTP server it must be created BEFORE carrying out this setup.

In case of SFTP server, first create the destination folder on the SFTP server (e.g. File-Instr01) and then set
the automatic upload. At the end, enable the connection channel by inserting the RSA public key on the SFTP
server.

Everytime the instrument starts a connection to the external FTP/SFTP server for data uploading, a new folder
is created under the preset folder [e.g. File-Strum01). The name of this new folder is structured with the
instrument serial number and current date&time: <SN>_<yyyymmddhhmmo> (e.g. BOTAO00001_201301101255).
After the folder creation, the following data will be uploaded:

 Fast voltage events (CSV, PQDIF)

* Fast frequency events* (CSV, PQDIF)

e Fast U4 voltage events (CSV, PQDIF)

 Rapid voltage changes [CSV]

e Overcurrent events (CSV, PQDIF)

* Slow voltage events (CSV)

» Slow frequency events (CSV)

e Flicker events (CSV]

 Voltage THD events (CSV)

* Voltage unbalance ratio events (CSV)

e Min/Avg/Max recordings (PQDIF)

e Demand LOG (CSV) - only DMD or DE

e Frequency LOG (PQDIF)

e Energy counter LOG (CSV)

e Digital inputs LOG (CSV)

e Functional LOG (CSV])
*In case of frequency transient, only the corresponding CSV and PQDIF files are uploaded.

In case of failure of external FTP/SFTP connection or data upload, the instrument retries to connect and upload
data every 15 minutes until the operationis succeeded. The last uploading result can be checked on Status page.

7.14.2 Data upload triggered by frequency event

Atthe end of each fast frequency event, the instrument performs a connection to the external FTP/SFTP server
and uploads the relevant PQDIF file.

To have this function operational, make sure that the instrument remote connection is operating, FTP/SFTP
parameters are correct and frequency thresholds are set and enabled.

E NOTE. Ifthe automaticdelete functionis enabled, atthe end of data uploading the corresponding
recordings will be erased from the instrument memory.

7.14.3 Daily data upload

For each day of the week, it is possible to enable and set time for automatic data uploading from the instrument
to FTP/SFTP server. The automatic uploading can start at different time according to daily programming.

To have this function operational, make sure that the instrument remote connection is operating, FTP/SFTP

parameters are correct and daily scheduling is programmed.

E NOTE. If the automaticdelete functionis enabled, atthe end of datauploading the corresponding
recordings will be erased from the instrument memory.
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7.14.4 Data upload triggered by full memory

Every time the memory is filled up at »85%, the instrument performs a connection to the external FTP/SFTP
server and uploads all recorded data. At the end of data uploading, the corresponding recordings will be erased
from the instrument memory.

To have this function operational, make sure that the instrument remote connection is operating, FTP/SFTP
parameters are correct.
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7.15 AUTOMATIC EMAIL FOR ALARMS/EVENTS

E NOTE. The automatic email is not compatible with Office365 operating system. Do not set an
Office365 email account for the instrument.

The instrument can send automatic emails to preset email addresses [max. 5 email addresses] if an alarm or
event occurs. The instrument can send automatic email in case of:

e functional events

e setup changes

e fast voltage events

e slow frequency events

e digital input status changes

e digital output alarms

These alarms/events can be enabled individually for each email address.

Each email has a different header and content according to the alarm/event type:

EVENT/ALARM EMAIL HEADER EMAIL CONTENT

Event timestamp
Event type
Event description

Functional event from device -

Functional event ID: Device0l / SN: BO1A000001

Set h Setup was changed on device - Setup timestamp

..... CPCTSMO®  Tm: Deviceol / sN: B0im000001  Setupchange description
Event timestamp
Event type

Fast voltage event was recorded on device -

ID: Device0l / SN: BO1A000001 Event phases

Event duration
Event residual value

Event timestamp
Slow frequency event was recorded on device - Eventtype
ID: DeviceOl / SN: BO1lA000001 Eventduration

Event residual value

DI status change timestamp
Digital input channel
Digital input changed to

Digital output alarm timestamp
Digital output channel
Assigned parameter
Threshold value

Digital output alarm status

Digital input status changed on device -
ID: Device0l / SN: BO1A000001

Digital output status changed on device -

Digital output ID: Device0l / SN: BO1A000001

Make sure that an email account has been created for the instrument which will send the alarm email. To set
this function, refer to section 8.7.6
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NOTE. For proper functioning, check the permissions of email account access to non-standard
applications.

NOTE. Some email servers may have safety settings not compatible with the automatic email
function of the instrument.

7.16 WIFI FEATURE

The instrument can be provided with WIFI port, which can be set in access point (AP) or client mode.
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In case of Access Point mode, the instrument broadcasts a WIFI network with a programmable name. This
broadcasted network can be searched and connected by any WIFI client (e.g. a tablet). After connection on the
instrument WIFInetwork, openacommonweb browser (e.g. Mozilla Firefox, Google Chrome, ...Jand enter the WIF|
IP address previously set: the instrument Web server will be displayed for data reading or programming.

In case of Client mode, the instrument searches for the available WIFI networks and then performs the
connection on the selected one. By any WIFI device (e.g. a tablet), open a common web browser (e.g. Mozilla
Firefox, Google Chrome, ...} and enter the WIFI IP address previously set: the instrument Web server will be
displayed for data reading or programming.
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8.

WEB SERVER

Aft

er instrument connection and switching on, access to Web server for instrument data reading and setup.

The Web server graphic interface is the same displayed on the instrument touch screen.

Web server is the instrument web interface which allows to manage the instrument by any PC using a simple

we

b browser.

If LAN network has a different IP class compared to the instrument default IP address, the following procedure
Is suggested:

Aft

1. Change the PC IP class according to the instrument default IP address (192.168.1.254).

2. Access to Web server by typing 192.168.1.254 in the web address field of the Internet browser. Change
the instrument IP address and the Netmask according to the IP LAN class.

3. Set again the previous PC IP class.

er IP class verification, access to Web server. The Real Time page will be displayed.

WARNING!Iftheinstrumentis managed by anInternet connection, before IP address changing,
set the router with a new NAT rule or Port Forwarding relevant to the new address to be set.
Otherwise, the instrument remote access will be lost!

4=] NOTE. For a safety Web server use, change the Administrator Password for instrument setup.
=/ The default password is “admin”.

4—] NOTE. After the first access, it is important to change the instrument Web server IP address.

4=] NOTE. Up to 30 Web server simultaneous sessions can be performed for the same instrument.

8.1 WEB SERVER STRUCTURE

E NOTE. The web server content can change according to the instrument version (refer to section
7.3).

NOTE. In Real Time, Harmonics and Graphics sections, the data refresh time is about 1 s.

Web server is structured in different sections:

56

Real Time: display all the main electrical parameters in realtime. In Custom page, up to 8 parameters can
be displayed according to the programming.

Harmonics: display voltage and current harmonics and interharmonics in table or graphic format as well
as THD values.

Graphics: it allows to display voltage and current Waveform or Phasors or graphic demand [only DMD or
DEJ according to the selection in the menu.

Recordings: it allows to display, download or delete file list about stored events, Min/Avg/Max values, Data
LOG, Demand LOG (only DMD or DE).

Status: show instrument information and status.

Setup: it allows to display and change instrument settings (General, Thresholds, Min/Avg/Max, Data LOG,
COM, 1/0J.

Administration: it allows to update, reboot or perform a set default and other features.
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These sections can be accessed by clicking on the relevant button on the main menu in the Web server top

area:

For each section a sub-menu is available under the main menu, providing page selection on the main area.
The following example shows Real Time sub-menu:

In case of more Recordings pages, the following buttons are displayed on the bottom for page selection:

record range buttons

shift'to the previous records shift to the next records

shift to the first records shift to the last records

In Recordings pages, the following buttons are always displayed in the top right area under the main menu:

Download the recorded files of the corresponding Recordings page. A pop-up window will be shown
to save data on the local PC. A TAR file, containing the CSV and/or PQDIF files, will be downloaded.

Delete all stored files of the corresponding Recordings page. A confirmation message will be shown.
Confirm with Yes, a password will be requested. Insert the administrator password and confirm with
Yes, all data will be erased and will not be retriveable.

In Setup pages, the following buttons are displayed in the top right area under the main menu:

&

Enable the programming mode. A password will be requested, insert the administrator password and
confirm with Yes, the settings will be available to be changed.

Available only in pages with more parameters to be enabled/disabled. Enable all parameters of the
currently displayed page.

Available only in pages with more parameters to be enabled/disabled. Disable all parameters of the
currently displayed page.

Confirm the changes in programming mode. If the operation is successful, the message Setup was
performed correctly is shown. If the operation is not successful, an error message is shown.

Cancel without saving in programming mode.
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8.1.1 Control features for graphic view

In graphic pages, an info window can be shown by pressing the D button displayed only when the mouse
pointer hovers over the graphic. This info window shows the features available for the current graphic.

The info window changes according to the graphic type and it is not available by instrument display.
The following example shows the info window in case of Harmonics in graphic mode:

. . t o
‘€ @ .., €
9 © l ©

Freeze/Releas Save Move 700m

The following table shows all the features available () for each graphic type.

In Recordings sections, these features are available in Raw data or Waveform preview, by clicking on or

button.
FEATURES HARMONICS GRAPHICS RECORDINGS

Graphic view Waveform Phasor Demand  PQ Events U4 Events Curr. Events

Freeze/Reease S RO OO BRSSO 1000000 B S
SAVE . . : . . . . . °
Moe e R N NI e
ZooM . ° ) ° ° .
Freeze/ReLease  Freeze/release the currently displayed graphic, according to the instrument use:

By wes server: Place the cursor over the graphic and then press the left mouse button,
“Freezed” will be shown on the top of the graphic. Release it by pressing again the left mouse
button, “Freezed” will disappear.

By INSTRUMENT DIsPLAY: One tap on the graphic, “Freezed” will be shown on the top of the
graphic. Release it by another one tap, “Freezed” will disappear.

SAVE Feature available only by web server. Save the currently displayed graphic in a PNG file
format by double-clicking the left mouse button. A pop-up window will be shown to save
data on the local PC.

Move Feature available only by web server. Move the graphic in every direction by holding the left
mouse button and moving the mouse (pan function).

Zoom Feature available only by web server. Zoom in and out the graphic by scrolling the mouse
wheel.
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8.2 REAL TIME

NOTE. The content of this section can change according to the instrument version.

This section shows in real time all instrument measurements. Moreover, a dedicated
page is provided to display up to 8 programmable parameters in bigger mode. Select
the view type by clicking on Real Time (Real Time, Demand, Custom).
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The Demand view is available only for DMD or DE instrument version.

In Real Time view, select the desired sub-menu to display the corresponding real time values.

Some sub-menus/parameters may change or not be available according to the instrument version and the set
wiring mode (refer to the parameter table in section 7.4).
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In Demand view [only DMD or DEJ, select the desired sub-menu to display the corresponding real time values.
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Some parameters may not be available according to the set wiring mode (refer to the parameter table in section
7.4). The above table content is valid in 3.4.3 wiring mode. In case of a wiring mode with reduced number of
parameters, the sub-menu will change.

In custom view, the dedicated Custom page with 8 programmable parameters will be displayed. For Custom
page setup refer to section 8.7.1

To zoom in a single parameter, press the desired parameter area (e.g. UTNJ.
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The parameter value will be displayed bigger as follows.
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NOTE. For each measurement unit, the multiplying factor (k, M, G) can change according to
the set parameter full scale.

NOTE. In the measurement unit field (MU), C or L will be displayed for each parameter of
True power factor (PF) and Displacement Power Factor (DPF): C=capacitive/leading value,
L=inductive/lagging value.

NOTE. The Phase Sequence field shows the voltage phase sequenceina 3 phase system.Incase
of wrong connection, this field will display 132. If this field shows “---“, it means undefined
phase sequence: 2 phases are short-circuited or 1 phase is missing.
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8.3 HARMONICS

This section shows voltage and current harmonics and interharmonics in
table or graphic mode. Select the harmonic type by clicking on Harmonics
(P-N Voltages, L-L Voltages, Currents).
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According to the selection (P-N Voltages, L-L Voltages, Currents), the first 12 harmonic component values will
be displayed in a table on the left side and the corresponding interharmonics will be displayed in a table on the
right side. For each voltage/current parameter the THD value is shown.

Press Next button to display the next 12 harmonic components. Turn back to the previous 12 harmonic
components with Prev button.

By mouse left button or by using Up or Down button, select the main harmonic: the selected harmonic will be
grey enhanced and the corresponding interharmonics will be displayed in the table on the right side.

In the interharmonic table, the first value row represents the selected main harmonic and the following values
representthe interharmonics. If the system frequency is setto 50 Hz, 9 interharmonics are displayed, otherwise
if it is set to 60 Hz the displayed interharmonics will be 11.

The displayed harmonic and interharmonic values can be absolute or in percentage, according to the set
Harmonic display mode (refer to the Measurements window in section 8.7.1).

To switch on graphic view, press Graph button.

The phase/line parameter can be selected by a tab above the graph and the harmonics are represented on the
vertical axis as absolute or percentage values according to the set Harmonic display mode.
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On the vertical axis the scale changes automatically (auto-scaling) according to:

e the maximum detected harmonic, if Harmonic display mode is set as Absolute
e the set nominal voltage+10% about, in case of voltage harmonics
e the set CT primary+10% about, in case of current harmonics
On the horizontal axis, up to 63rd harmonics can be represented according to the First Index (start harmonic

component] and Last Index fields (last harmonic component]. Enabling the Sync Indexes (ONJ, the horizontal
axis will mantain the same span if the First or the Last Index changes.
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The labels on the tab selection change according to the viewed range.

The THD percentage value is displayed above each phase/line parameter graphic.

With mouse cursor over the graphic, a red crosshair will be shown. Move the crosshair over the harmonic to
show information (harmonic order and value).
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To zoom the horizontal axis and display interharmonics, the Last index must be 3 units greater than the First
Index. Refer to the following picture.
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To switch back on table view, press Table button.

Some parameters may not be available according to the set wiring mode (refer to the parameter table in section
7.4).
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8.4 GRAPHICS

This section shows the voltage and current waveforms or phasors according
to the selection. In case of DMD instrument version, the daily demand values
can be displayed graphically.

Select the graphic type by clicking on Graphics (Waveform, Phasor, Demand).
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The Demand view is available only for DMD or DE instrument version.

In Waveform view the voltage scale is represented on the left vertical axis, the current scale on the right vertical
axis. The horizontal axis shows the period time in ms. For both axis (vertical and horizontal] the scale changes
automatically according to the measurements (auto-scaling].

For both views (Waveform, Phasor] the signals have different colours according to the parameter type, refer to
the legend above the graphics. Some parameters may not be available according to the set wiring mode (refer
to the parameter table in section 7.4).

With mouse cursor over the graphic, a red crosshair will be shown. Move the crosshair over the waveform to
show information (parameter, period time and value).

For both views (Waveform, Phasor] parameters can be disabled/enabled. To disable a parameter, click on the
corresponding square: the square becomes blank and the parameter wave or phasor disappears (see example
belowwith U4N parameterdisabled). Bothviews (Waveform, Phasor) show the same parameter status (enabled/
disabled).
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In the Phasor view, on the right side main real time voltage and current values are displayed as well as the
phase angles.

In this example, the Phasor view is displayed with U4N parameter disabled, as the previous Waveform view.
Waveform and Phasor views have the same enabled/disabled parameters.
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In the daily Demand view [only DMD or DEJ, select the parameter to be displayed (I DMD, +P) DMD, +Q) DMD,
+S) DMD, +TPFYDMD] by the drop-down menu. The parameter scale is represented on the left vertical axis.
The horizontal axis shows the daily time in hours. For vertical axis the scale changes automatically according
to the selected parameter.
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Different colours are used to identify the positive and negative values of the selected parameter. The limit is
a static graphic line, programmable individually for each power P, Q, S, and it may represent the contractual
power level. In this way the user has visual information if the demand power has overtaken the limit, and it
may be penalised due to overconsumption. The PrevDay button allows to display trends of previous days. With
NextDay button turns back on the next day. The date button is a datepicker, for a quick date selection.

With mouse cursor over the graphic, a red crosshair will be shown. Move the crosshair over the trend to show
information about the detected demand (parameter, timestamp and value).

E NOTE. The Demand graphic is available if at least one Demand value was recorded. If no
Demand value was recorded, the page will not provide graphical information and the user will
be notified with a warning message.

Use & Programming 67



8.5 RECORDINGS

This section allows to manage the instrument recordings.
According to the instrument version, it is possible to display:

e Event summary
* Graphic preview for each event raw data (RMS trend and waveforms]
* Min/Avg/Max file list

¢ LOG for demand values [only DMD or DEJ, frequency values, energy
counters, digital inputs and instrument functional LOG
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e Demand MAX values automatically stored (only DMD or DE])

Moreover, it is possible to download and delete the recordings.

Select the recording type by clicking on Recordings (PQ Events, U4 Voltage
Events, Current Events, Min/Avg/Max, Data LOG, Demand MAX, Functional LOG).

The Demand LOG and the Demand MAX view are available only for DMD
or DE instrument version.

NOTE. When the memory is full, the loading of Recording pages will take longer. During page
loading, a window or symbol can be displayed according to the instrument use:

* BY WEB SERVER: @ pop-up window will be shown to indicate page loading
® BY INSTRUMENT DISPLAY: @ loading symbol will appear to indicate page loading

Please wait until the Recording page will be loaded and displayed.

NOTE. When the memory is full, it is not possible to download recordings. In this case, it is
suggested to set the FTP/SFTP automatic uploading as well as enable the automatic delete
function. This action allows to store the recordings and to free the memory space, giving the
possibility to download recordings.

8.5.1 PQ Events

Select PQ Events from Recordings menu, Fast voltage events will be shown. By this page, it is possible to
display the following detected events, according to the selected sub-menu:
e Fastvoltage
e Slow voltage
e Rapid voltage change
e Fast frequency
e Slow frequency
e Flicker
e Unbalance ratio
e Voltage THD
e Mains Signalling
In these pages, the event data is available only after event detection as well as enabled thresholds (refer to
section 8.7.2). The event pages are following described.
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FAST VOLTAGE EVENTS

Thefastvoltage eventsare detectionsaboutvoltage sags, swells, interruptions ortransients. Tostore this event type,
set the corresponding thresholds (refer to section 8.7.2). In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

L1,L2,L3 Phases/lines involved in the event.

Descr. Event type. Sag=sag, Swell=swell, Interr.=interruption, Trans=transient

Start Event start date and time with 10 ms accuracy ([dd/mm/yyyy hh:mm:ss,cc).

Duration Event length with 10 ms accuracy (hh:mm:ss,cc).In case of transient, this value is expressed

in micro seconds (ps).

Res/Max Extreme voltage value detected during the event (V or kV, according to the set VT value):
e Residual in case of voltage sags or interruptions

e Maximum in case of voltage swells

* Voltage difference between the highest sample value during the transient event and the
last sample value before the event

View In this column two buttons are available for event graphic preview about:
e the "2 cycle RMS values, by clicking on the first button

e the waveforms, by clicking on the second button

NOTE. The raw data preview (RMS and waveforms) is not available for events with duration
higher than 6.7 s.

NOTE. The raw data preview (RMS values) is not available for transient events.

NOTE. The raw data preview [RMS and waveforms) is an approximate function in graphic
format. For an accurate analysis, refer to the downloaded PQDIF file.
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SLOW VOLTAGE EVENTS

The slow voltage events are detections about extreme voltage values on a 1 minute period time. To store this
event type, set the corresponding thresholds (refer to section 8.7.2).

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

L1,L2,L3 Phases/lines involved in the event.

Descr. Event type. Low=low voltage, High=high voltage

Start Event start date and time with 10 ms accuracy ([dd/mm/yyyy hh:mm:ss,cc).

Duration Event length with 10 ms accuracy (hh:mm:ss,cc).

Res/Max Extreme voltage value detected during the event (V or kV, according to the set VT value]:

e Residual in case of low voltage

e Maximum in case of high voltage
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RAPID VOLTAGE CHANGES

The rapid voltage changes are detections about phase/line voltage variations. To store this event type, refer to
section 8.7.2

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

L1,L2,L3 Phases/lines involved in the event.

Start Event start date and time with 10 ms accuracy (dd/mm/yyyy hh:mm:ss,cc).

Duration Event length with 1 ms accuracy (h:mm:ss,fff).

AUmax Maximum absolute difference between any of the values during the event and the final steady
state value (V or kV, according to the set VT).

AUss Absolute difference between the mean voltage of the first steady state after the event and

the mean voltage of the steady state just prior to the event (V or kV, according to the set VT).
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FAST FREQUENCY EVENTS

The fast frequency events are frequency detections in case of high/low frequency or manual trigger. To store

this event type, set the corresponding thresholds (refer to section 8.7.2) or press button (active only with
low frequency threshold enabled).

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

Descr. Event type. Low=low frequency, High=high frequency, Man=manual trigger
Start Event start date and time with 10 ms accuracy ([dd/mm/yyyy hh:mm:ss,cc).
Duration Event length with 10 ms accuracy (hh:mm:ss,cc).

Min/Max Extreme frequency value detected during the event (Hz):

e Minimum in case of low frequency
e Maximum in case of high frequency

View In this column two buttons are available for event graphic preview about:
e the "2 cycle RMS values, by clicking on the first button

e the waveforms, by clicking on the second button

E NOTE. The raw data preview (RMS and waveforms) is not available for events with duration
higher than 6.7 s.

E NOTE. The raw data preview (RMS and waveforms) is an approximate function in graphic
format. For an accurate analysis, refer to the downloaded PQDIF file.
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SLOW FREQUENCY EVENTS

The slow frequency events are detections about high/low frequency values on a period time calculated according
to the set integration time. To store this event type, set the corresponding thresholds (refer to section 8.7.2).

In this page, the recorded event summary is shown.

o
=
=
=
I
s
o
o
C
o
]
o
0
=

-
<
=
-
<<
=

For each recorded event, the following data is displayed:

Ev.

Descr.

Start
Duration

Res/Max

Event progressive number.

Event type. Low=low frequency, High=high frequency, LLow=low low frequency (only ENH
or DE version), HHigh=high high frequency (only ENH or DE version)

Event start date and time with 10 ms accuracy ([dd/mm/yyyy hh:mm:ss,cc).
Event length with 10 ms accuracy (hh:mm:ss,cc).

Extreme frequency value detected during the event (Hz):
e Minimum in case of low frequency

e Maximum in case of high frequency
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FLICKER EVENTS

The long term flicker events are detections about high Plt values on a 2 hour period time. To store this event
type, set the corresponding thresholds (refer to section 8.7.2).

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

L1,L2,L3 Phases/lines involved in the event.

Start Event start date and time with 10 ms accuracy (dd/mm/yyyy hh:mm:ss,cc).
Duration Event length with 10 ms accuracy (hh:mm:ss,cc).

Max Max Plt value detected during the event.
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VOLTAGE UNBALANCE RATIO EVENTS

The slow voltage unbalance ratio events are detections about high u2 (negative sequence ratio) and/or 0 (zero
sequence ratio) values on a 10 minute period time. To store this event type, set the corresponding thresholds
(refer to section 8.7.2).

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.
Descr. Unbalance parameter which triggered the event.
u2=negative sequence ratio, ul=zero sequence ratio.
Start Event start date and time with 10 ms accuracy (dd/mm/yyyy hh:mm:ss,cc].
Duration Event length with 10 ms accuracy (hh:mm:ss,cc).
Max Max value (of triggering unbalance parameter] detected during the event.
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VOLTAGE THD EVENTS

The slow voltage THD events are detections about high voltage THD values on a 10 minute period time. To store
this event type, set the corresponding thresholds (refer to section 8.7.2).

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

L1,L2,L3 Phases/lines involved in the event.

Start Event start date and time with 10 ms accuracy ([dd/mm/yyyy hh:mm:ss,cc).
Duration Event length with 10 ms accuracy (hh:mm:ss,cc).

Max Max voltage THD value detected during the event (%).
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MAINS SIGNALLING EVENTS

The Mains Signalling events are detections of high Mains Signalling voltage on the supply voltage (refer to
section 8.7.2).

In this page, the recorded event summary is shown.
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

Phase/Line Phases/lines involved in the event.

MS Index Index of Mains Signalling involved in the event.

Start Event start date and time with 1 s accuracy (dd/mm/yyyy hh:mm:ss).

Duration Event length with 1 s accuracy (hh:mm:ss).

UMax Max Mains Signalling voltage detected during the event [V or kV, according to the set VT).
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8.5.2 U4 Voltage Events

Select U4 Voltage Events from Recordings menu, a new page is shown to display details about the detected
U4 voltage events.

The fast U4 voltage events are detections about U4 voltage sags or swells. To store this event type, set the
corresponding thresholds [refer to section 8.7.2).
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

Descr. Event type. Sag=sag, Swell=swell

Start Event start date and time with 10 ms accuracy (dd/mm/yyyy hh:mm:ss,cc).

Duration Event length with 10 ms accuracy (hh:mm:ss,cc).

Res/Max Extreme 4th voltage value detected during the event [V or kV, according to the set VT value):

e Residual in case of 4th voltage sags
e Maximum in case of 4th voltage swells
View In this column two buttons are available for event graphic preview about:

e the "2 cycle RMS values, by clicking on the first button

e the waveforms, by clicking on the second button

NOTE. The raw data preview (RMS and waveforms) is not available for events with duration
higher than 6.7 s.

NOTE. The raw data preview ([RMS and waveforms) is an approximate function in graphic
format. For an accurate analysis, refer to the downloaded PQDIF file.

(s
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8.5.3 Current Events

Select Current Events from Recordings menu, a new page is shown to display details about the detected
current events.

Thecurrentevents are detectionsabout current peaks. To store this event type, setthe corresponding thresholds
(refer to section 8.7.2).
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For each recorded event, the following data is displayed:

Ev. Event progressive number.

L1,L2,L3 Phases involved in the event.

Start Event start date and time with 10 ms accuracy (dd/mm/yyyy hh:mm:ss,cc).

Duration Event length with 10 ms accuracy (hh:mm:ss,cc).

Max Maximum current value detected during the event (A or kA, according to the set FS value).
View In this column two buttons are available for event graphic preview about:

e the 2 cycle RMS values, by clicking on the first button

e the waveforms, by clicking on the second button

NOTE. The raw data preview [RMS and waveforms) is not available for events with duration
higher than 6.7 s.

NOTE. The raw data preview ([RMS and waveforms) is an approximate function in graphic
format. For an accurate analysis, refer to the downloaded PQDIF file.

[y
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8.5.4 Min/Avg/Max
Select Min/Avg/Max from Recordings menu, a new page for Min/Avg/Max recording file list will be displayed.

This list is displayed only after value recording, if previously enabled (refer to section 8.7.3).
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For each Min/Avg/Max file, the following data is displayed:

File File progressive number.

Start Date and time when recording file is started (dd/mm/yyyy hh:mm:ss].
End Date and time when recording file is stopped (dd/mm/yyyy hh:mm:ss).
Data Different operation can be performed according to the button:

Download the corresponding Min/Avg/Max file. A pop-up window will be shown to save
data on the local PC. A PQDIF file will be downloaded.

Delete the corresponding Min/Avg/Max file, a message will be shown. Confirm with
Yes, a password will be requested. Insert the administrator password and confirm with
Yes, the recording will be erased and no more retrievable.
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8.5.5 Data LOG

Select Data LOG from Recordings menu, Frequency LOG will be shown. Depending on the selected sub-menu,
it is possible to display the following LOG, according to the instrument version:

e Frequency LOG

e Counter LOG

e Demand LOG (only DMD or DE]

* Inputs LOG
The LOG pages are following described.
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FREQUENCY LOG

The Frequency LOG listisdisplayedifthe Frequency LOG recordingwas previously enabled (referto section 8.7.5).

For each status change, the following data is displayed:

File File progressive number.

Start Date and time when recording is started (dd/mm/yyyy hh:mm:ss).
End Date and time when recording is stopped (dd/mm/yyyy hh:mm:ss].
Data Different operation can be performed according to the button:

Download the corresponding Frequency LOG file. A pop-up window will be shown to
save data on the local PC. A PQDIF file will be downloaded.

Delete the corresponding Frequency LOG file, a message will be shown. Confirm with
Yes, a password will be requested. Insert the administrator password and confirm with
Yes, the recording will be erased and no more retrievable.
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COUNTER LOG

The Counter LOG list is displayed if the Counter LOG recording was previously enabled at a preset rate (refer
to section 8.7.5).
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For each status change, the following data is displayed:

File File progressive number.

Start Date and time when recording is started (dd/mm/yyyy hh:mm:ss).
End Date and time when recording is stopped (dd/mm/yyyy hh:mm:ss).
Data Different operation can be performed according to the button:

Download the corresponding Energy counter LOG file. A pop-up window will be shown
to save data on the local PC. A CSV file will be downloaded.

Delete the corresponding Energy counter LOG file, a message will be shown. Confirm
with Yes, a password will be requested. Insert the administrator password and confirm
with Yes, the recording will be erased and no more retrievable.
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DEMAND LOG (ONLY DMD OR DE]

The Demand LOG list is displayed if the Demand LOG recording was previously enabled at a preset rate (refer
to section 8.7.4).
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For each status change, the following data is displayed:

File File progressive number.

Start Date and time when recording is started (dd/mm/yyyy hh:mm:ss).
End Date and time when recording is stopped (dd/mm/yyyy hh:mm:ss).
Data Different operation can be performed according to the button:

Download the corresponding Demand LOG file. A pop-up window will be shown to save
data on the local PC. A CSV file will be downloaded.

Delete the corresponding Energy counter LOG file, a message will be shown. Confirm
with Yes, a password will be requested. Insert the administrator password and confirm
with Yes, the recording will be erased and no more retrievable.
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INPUTS LOG

The Inputs LOG is displayed if at least one digital input status is changed (refer to section 8.7.7).
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For each status change, the following data is displayed:

Start Date and time when the status change is occurred [dd/mm/yyyy hh:mm:ss,cc).

IN1 ... IN4 Status for each digital input when the status change is occurred (A=high, B=low). N/A is
displayed if the digital input was disabled at event time.

84 Use & Programming



8.5.6 Demand MAX (only DMD or DE)

Select Demand MAX from Recordings menu, the stored demand MAX values with timestamp will be displayed.
All Demand MAX values stored for the actual periods (day, week, month] will be stored in the specific previous
groups at the end of each period. Daily values will be shifted at 00:00 hours, weekly values will be shifted at
00:00 hours every monday, monthly values will be shifted at 00:00 hours of the first calendar day of the month.
In each actual group, values and timestamp will be overwritten everytime the instrument calculates a demand
value higher than the previous one.
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Foreach parameter(Currents, Active Pow, Reactive Pow, Apparent Pow, True PF), the following datais displayed:

Parameter Name of parameter.

Value Last stored demand MAX value of the corresponding parameter.

MU Measuring unit of the corresponding parameter.

Timestamp Date and time at demand MAX value detection (dd/mm/yyyy hh:mm:ss).

The following buttons allow to display demand MAX values according to the period time:
PrevMonth button Demand MAX values saved for the previous month.

ActMonth button Demand MAX values saved for the current month.
PrevWeek button Demand MAX values saved for the previous week.
ActWeek button Demand MAX values saved for the current week.
PrevDay button Demand MAX values saved for the previous day.

ActDay button Demand MAX values saved for the current day.
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8.5.7 Functional LOG

Select Functional LOG from Recordings menu, a new page for functional log will be displayed.

The functional LOG data is displayed if at least one instrument functional event is occurred.
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For each instrument functional event, the following data is displayed:

Ev. Event progressive number.

Timestamp Event start date and time with 10 ms accuracy ([dd/mm/yyyy hh:mm:ss,cc).

Event Event type.

Description Instrument part/functionality which triggered the event. If the description is longer than

the row space, the text will be wrapped and it will result hidden. On the row with partial
description, scroll the hidden text with the mouse wheel.
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8.6 STATUS

This section shows the information and status about the instrument.

In this table, the following data is displayed:

Serial Number
Manufacturing Year
Calibration
Configuration
Version

Display Version

IP Address

WIFI IP Address

MAC Address

Internet

GPS Status

Last Server Connection

Data Transfer Result
Memory

Battery

Digital Inputs

WiFi

Last Restart

Instrument serial number.

Instrument manufacturing year.

Date of the last instrument calibration (dd/mm/yyyy).
Instrument hardware configuration ID.

Instrument software version.

Instrument display software version.

IP address used on the two Ethernet ports. In case of DHCP mode, this is the
dynamic IP address currently used.

WIFI'IP address used on the WIFI port.

MAC address of the two Ethernet ports.

Internet connection status. OK=active connection, -=inactive connection
GPS signal status. OK=fixed, -=not available or no signal

Date and time of the last connection performed automatically towards FTP/SFTP
server (yyyy/mm/dd hh:mm:ss).

Result of the last automatic upload. OK=upload successful, ERR=upload failed
Percentage value of the available memory space (%).

Internal backup battery charging value and status.

Digital input status. ON=input closed, OFF=input opened

WIFI connection status. OFF=WIFI disabled; Access Point=WIFI enabled and
operational in access point mode, Connecting=WIFI| enabled in client mode with
connection in progress, Connected=WIF| enabled in client mode and connected.

Date and time of the last instrument power on/reboot (dd/mm/yyyy hh:mm:ss).
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8.7 SETTINGS

In this section the instrument settings can be accessed.

Selectthe setting type to be managed by clicking on Setup (General, Thresholds,
Min/Avg/Max, Demand | OG, Data LOG, COM, Digital IN, Analog OUT, Digital OUT).
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The Demand LOG setup is available only for DMD or DE instrument version.

8.7.1 General

This section allows to display and change the general and measurement settings as well as set the custom
page. Depending on the selected sub-menu, the corresponding settings will be displayed according to the
instrument version.

GENERAL
In this page, general instrument setup can be modified.

Device Name Instrument name/ID (max 16 alphanumeric characters) used for identification in
recording files. Do not use character “_" for the name/ID.
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Timezone’s Region World Region for UTC time correction.
Timezone’s City City for UTC time correction.

RTC Sync Date and time synchronisation. Available choices:
¢ Disable=synchronisation disabled, date and time must be set manually

e NTP=synchronisation by NTP server (Internet connection required)
e GPS=synchronisation by GPS

e Auto=synchronisation by GPS/NTP: GPS priority. Everytime the GPS signal is
missing, the instrument synchronisation is automatically switched on NTP
(Internet connection required).
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RTC Date Date in real time (dd/mm/yyyy). If RTC synchronisation is enabled, this field cannot
be modified. If RTC synchronisation is disabled, this field is programmable by
entering date manually or by datepicker.

RTC Hour Hour in real time (hh:mm:ss). If RTC synchronisation is enabled, this field cannot
be modified. If RTC synchronisation is disabled, this field is programmable by
entering hour manually.

E NOTE. The DST (Daylight Saving Time) functionis available according to the set timezone (refer
to section 7.5).

MEASUREMENTS
The available parameters can change according to the instrument model/version.
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3-Phase Wiring Wiring mode, the relevant scheme will be displayed according to the selection.
Available choices:

3P-4W-4C [4NBLJ=3 phases, 4 wires, 4 currents
3P-4W-3C (4NBL)=3 phases, 4 wires, 3 currents
3P-3W-3C [BNBL)=3 phases, 3 wires, 3 currents
3P-3W-2C (3NBL)=3 phases, 3 wires, 2 currens
2P-3W-3C (2NBLJ=2 phases, 3 wires, 3 currents
e 1P-2W-1C (1BL)=1 phase, 2 wires, 1 current

3-Phase PT Primary 3 or 1 phase voltage primary value for inductive VT. Range: 1...999999 V. In case
of 3-3-3 or 3-3-2 wiring, the primary value represents the line voltage (VLL). For
direct connection, set 1 both for 3-Phase VT primary and secondary.

o
=
E
E
©
=
o
o
=
o
]
o
n
=}

-l
<
>
-
<
=

3-Phase PT Secondary 3 or 1 phase voltage secondary value for inductive VI. Range: 1...999 V. In case of
3-3-3 or 3-3-2 wiring, the secondary value represents the line voltage (VLL). For
direct connection, set 1 both for 3-Phase VT primary and secondary.

3-Phase Nominal Value 3 or 1 phase voltage nominal value. This is a phase-to-neutral value (VLN for
4 or 2 wire insertion, or a phase-to-phase value (VLL] for 3 wire insertion. All
3phase/1phase voltage thresholds are referred to this value. This value must be
set as primary value in case of inductive VI. Range: 1...999999 V

U4N PT Primary 4thvoltage primaryvalue forinductive VT.Range: 1...999999 V. Fordirect connection,
set 1 both for U4 VT primary and secondary.

U4N PT Secondary 4thvoltage secondary value forinductive VT. Range: 1...999 V. For direct connection,
set 1 both for U4 VT primary and secondary.

U4N Input Nominal Value 4th voltage nominal value. All 4th voltage thresholds are referred to this value.
Range: 1...999999 vV

System Frequency System frequency nominalvalue. All frequency thresholds are referred to this value.
Available choices: 50 or 60 Hz

Integration Time Integration time for frequency calculation and logging. Range: 1...10 s

Harmonics Display mode of harmonicvalues; this setting has effect both on display, web server

and MODBUS protocol. Available choices: Absolute or Percentage.

Peak IDMD Available only for ENH or DE instrument version. Static peak value of current
demand used for TDD calculation (Total Demand Distortion). Range: 0.0001...3P&I4
CT primary value

The following fields are available only for CT instrument model:

3P&I4 CT Primary CT primary full scale value for I1, 12, I3 and |4 inputs. Range: 1...99999 A.

3P&l4 CT Secondary CT secondary full scale value for I1, 12, I3 and |4 inputs. Available choices: 1 or 5 A.
15 CT Primary CT primary full scale value for 15 input. Range: 1...99999 A.

I5 CT Secondary CT secondary full scale value for I5 input. Available choices: 1 or 5 A.

The following fields are available only for CLAMP instrument model:

3P&l4 Clamp Model Optiononrequest. Current clamp type/modelinstalled for11,12,13, 14 currentinputs. Available
choices:Linear=linearclampwithoutlineartable, Compens.=clampwithlinearmeasurement.

3P&Il4 Clamp Primary  Clamp primary full scale value for I1, 12, 13, 14 current inputs. Range: 1...99999 A.
3P&l4ClampSecondary Clampsecondaryfullscalevalueforll,12,13and l4inputs. Available choices: 1or3V.

15 Clamp Model Optiononrequest. Currentclamptype/modelinstalledfor|5currentinput. Available choices:
Linear=linear clamp without linear table, Compens.=clamp with linear measurement.

15 Clamp Primary Clamp primary full scale value for 15 current input. Range: 1...99999 A.

I5 Clamp Secondary Clamp secondary full scale value for |5 input. Available choices: 1 or 3 V.

The following fields are available only for RGW instrument model:

3P&l4 Rogowski scale  Rogowski coil full scale value for I1, 12, I3, 14 current inputs. Available choices:
500 A, 3KkA, 20KkA.
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I5 Rogowski scale Rogowski coil full scale value for |5 current input. Available choices: 50 or 100 A.

WARNING! If some settings change, the recordings will be restarted and saved in a new file.

DEMAND (ONLY DMD OR DE]
In this page, demand calculation setup and display limits can be modified.
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Demand Mode Mode for demand value calculation. Available choices:
¢ Fixed=the demand value is calculated at the end of the Demand period (fixed
window).

¢ Sliding=the demand value is calculated each second if the set Demand period
is lower or equal than 5 minutes. Otherwise, the demand value is calculated
each minute if the set Demand period is higherthan 5 minutes (sliding window).

¢ Rolling=the demand value is calculated on the fixed period and it is refreshed
according to the set Subperiod. By selecting this mode, an additional field,
Subperiod, will be shown (rolling window).

Demand Period Rate for demand value calculation and recording. Range: 1...60 min.

Subperiod Available only when Demand Mode=Rolling. Refreshing rate for demand value
calculation. To set this value, consider that the Subperiod must be a submultiple of
the Demand period.

PYDMD Limit Limit of system active power demand shown on demand daily graphic page.
QYDMD Limit Limit of system reactive power demand shown on demand daily graphic page.
SYDMD Limit Limit of system apparent power demand shown on demand daily graphic page.

WARNING! If the Demand Mode, Demand Period or Subperiod is modified, the instrument will
reset the Demand, Demand MAX values, restart the Demand Period and start a new LOG file.
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CUSTOM PAGE
In this page, the custom real time page parameter selection can be performed.
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Position Indication of the parameter position inside the Custom page grid.

Parameter Real time parameter selection to be displayed on Custom page.

8.7.2 Thresholds

This section allows to display and change the measurement thresholds for event detection. According to the
selected sub-menu, the corresponding thresholds will be displayed.

WARNING! Wrong recording settings can generate files with a big amount of unnecessary
data, filling up the memory space.

GENERAL
In this page, the general recording parameters can be modified.

General General enable / disable all event recordings.

Hysteresis Threshold hysteresis for fastvoltage eventdetection, referred to the nominalvoltage
value. Range: 1,0...25,0%

Event In Pre-Trigger Wave number to be captured at event entry, before threshold exceeding. Range:
1..50
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Event In Post-Trigger

Event Out Pre-Trigger
Event Out Post-Trigger

FAST VOLTAGE

The Threshold field shows the threshold available for event detection. For each threshold it is possible to

Wave number to be captured at event entry, after threshold exceeding. Range:
1...3000

Wave number to be captured at event exit, just before variation ending. Range: 1...50

Wave number to be captured at event exit, after variation ending. Range: 1...50
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set the percentage value (Value %) and to enable (En) or disable it (Dis). The absolute value (Absolute, not
programmable] is calculated on the percentage value automatically, considering the nominal values set in
Setup—>General->Measurements (refer to section 8.7.1).

Voltage Swells
Voltage Sags

Voltage Interruptions
Currents

Transient Level
Transient Duration
RVC Threshold

RVC Hysteresis

U4 High

High threshold for fast voltage events, referred to the nominalvoltage value. Range:
1.0...200.0%

Low threshold for fast voltage events, referred to the nominal voltage value. Range:
1.0...100.0%

Interruption threshold for fastvoltage events, referred to the nominalvoltage value.
Range: 1.0...100.0%

Enable the recording of the current channels (11, 12, 13) during fast voltage events.

Threshold level for voltage transient events for voltage samples. The minimum
value depends on the set 3-Phase Nominal Voltage and it is 10 times the maximum
difference on two consecutive samples.

Duration threshold for voltage transient events. Range: 20...100 us (@ 50Hz; 30...150
us (@ 60Hz

Threshold for rapid voltage changes, referred to the nominal voltage value. Range:
1.0...25.0%

Hysteresis for rapid voltage changes, referred to the set RVC threshold. In steady
state condition the RVC hysteresis is not considered. Range: 0.1...99.0%

High threshold for fast 4th voltage events, referred to the nominal 4th voltage value.
Range: 1.0...200.0%

Use & Programming

93



U4 Low Low threshold for fast 4th voltage events, referred to the nominal 4th voltage value.
Range: 1.0...100.0%

£=] NOTE. According to the set threshold percentage value, the absolute value will be shown only
—I| after setup confirmation.

Z£=| NOTE. The settings about wave number are common for all the fast events. Therefore, the fast
= events will generate the same raw data quantity (in PQDIF files).
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4=] NOTE. Set a proper transient level and duration considering also the input waveforms.

POP-UP ALARM FOR SLOW FREQUENCY EVENTS (only ENH or DE]

After enabling the slow frequency thresholds, a pop-up window is displayed when new slow frequency events
are detected. This pop-up window shows the number of new events and details about the last event. For more
details, refer to the following description:

New events Number of new detected events.
By closing the pop-up window, this number will restart at the next event detection.
If the pop-up window is not closed, this number will increase at the next event

detection.
Last Slow Freq... Last event start date and time with 10 ms accuracy (dd/mm/yyyy hh:mm:ss,cc).
Type Last event type.
Value Extreme frequency value detected during the last event (Hz).
Duration Last event length with 10 ms accuracy (hh:mm:ss,cc).

Go to event list button  Show the Slow frequency event list.

E NOTE. This alarm pop-up window is not shown if the currently displayed page is:
e Setup
¢ Administration
¢ Slow event list
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OTHER U-F-|

The Threshold field shows all the threshold available for event detection. For each threshold, except for Flicker,
it is possible to set the percentage value (Value %) and to enable (En) or disable it (Dis). The absolute value

(Absolute, not programmable] is calculated on the percentage value automatically, considering the nominal
values set in Setup—>General->Measurements (refer to section 8.7.1).

The available parameters change according to the instrument version.
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Slow Voltage High
Slow Voltage Low
Slow Volt.monitoring
Fast Freq. High

Fast Freq. Low

Slow Freq. High High

Slow Freq. High

Slow Freq. Low

High threshold for slow voltage events, referred to the nominal voltage value.
Range: 1.0...200.0%

Lowthreshold for slowvoltage events, referred to the nominalvoltage value. Range:
1.0...100.0%

Integration period for slowvoltage events, according to EN 50160. Available choices:
Tor 10 min

High threshold for fast frequency events, referred to the nominal frequency value.
Range: 1.0...200.0%

Slow threshold for fast frequency events, referred to the nominal frequency value.
Range: 1.0...100.0%

Available only for ENH or DE instrument version. High-high threshold for slow
frequency events, referred to the nominal frequency value. Set a value higher than
the high threshold. Range: 1.0...200.0%

High threshold for slow frequency events, referred to the nominal frequency value.
Range: 1.0...200.0%

Slow threshold for slow frequency events, referred to the nominal frequency value.
Range: 1.0...100.0%
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Slow Freq. Low Low Available only for ENH or DE instrument version. Low-low threshold for slow

frequency events, referred to the nominal frequency value. Set a value lower than
the low threshold. Range: 1.0...100.0%

g Unbal. Neg. Seq. High  High threshold for voltage negative unbalance ratio events. Range: 1.0...100.0%
; g Unbal. Zero Seq. High  High threshold for voltage zero unbalance ratio events. Range: 1.0...100.0%

- g’ Flicker Plt High High threshold for flicker events. Range: 1.0...100.0

<% Voltage THD High High threshold for voltage THD events. Range: 1.0...250.0%

== Currents High High threshold for fast current events, referred to the current full scale value.

Range: 1.0...200.0%

NOTE. According to the set threshold percentage value, the absolute value will be shown only
after setup confirmation.

NOTE. The settings about wave number are common for all the fast events. Therefore, the fast
events will generate the same raw data quantity (in PQDIF files).

MAINS SIGNALLING
In this page, the Mains Signalling parameters can be set.

Threshold Threshold for Mains Signalling, referred to the nominal voltage value. Range:
0.1...100.0%

MAX Period Mains Signalling maximum value monitoring period. Range: 1...120 s

Mains Signalling 1 Monitoring frequency 1. Range: 0.01...3000.00 Hz

Mains Signalling 2 Monitoring frequency 2. Range: 0.01...3000.00 Hz

Mains Signalling 3 Monitoring frequency 3. Range: 0.01...3000.00 Hz

Mains Signalling 4 Monitoring frequency 4. Range: 0.01...3000.00 Hz

Mains Signalling 5 Monitoring frequency 5. Range: 0.01...3000.00 Hz

Display Mains Signalling value type displayed on Real Time page. Available choices:
Max=maximum value detected on the set period, 10/12c.

Recording Enable / disable the Mains Signalling event recording according to EN 50160.
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8.7.3 Min/Avg/Max

This section allows to display and change the settings for Min/Avg/Max recording. According to the selected
sub-menu, the corresponding recording parameters will be displayed.

To start a Min/Avg/Max recording:

1. Enable the parameters to be recorded in Voltages, Currents, Deviations, Flickers, Powers, Power Fact.,
Harmonics, Signallings, Dist.(only ENH or DEJ, Other sub-menus.
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2. In General, set the recording rate and finally enable the recording.

3. Theinstrument will start to record at the set rate the Min/Avg/Max values of the selected parameters.

The Dist. sub-menu is available only for ENH or DE instrument version.

NOTE. The maximum size for a Min/Avg/Max file is 10 MB. When the file maximum size is
reached, a new file is generated automatically.

NOTE. Some sub-menus/parameters may change or not be available according to the instrument
version and the set wiring mode.

GENERAL
In this page the general settings can be carried out for Min/Avg/Max recording.

General General enable / disable all Min/Avg/Max recording.
Rate Rate for Min/Avg/Max value calculation and recording. Range: 1...3600 s

Use & Programming 97



VOLTAGES
In this page the voltage parameters can be enabled for Min/Avg/Max recording.
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CURRENTS
In this page the current parameters can be enabled for Min/Avg/Max recording.
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DEVIATIONS
In this page the deviation parameters can be enabled for Min/Avg/Max recording.
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FLICKERS
In this page the Plt and Pst flicker parameters can be enabled for Min/Avg/Max recording.

o
=
=
=
I
s
o
o
C

o

o3
o
0

=

-
<
=
-
<<
=

POWERS
In this page the active, reactive and apparent power parameters can be enabled for Min/Avg/Max recording.
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POWER FACTOR
In this page the TPF and DPF parameters can be enabled for Min/Avg/Max recording.
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HARMONICS

In this page the voltage and current harmonic and interharmonic groups can be enabled for Min/Avg/Max
recording.

For each parameter, select the harmonic group to be enabled (Group ...) or disabled (None). To enable all
harmonics select Group 0.
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Each group indicates a range of harmonics and/or corresponding interharmonics according to the set system
frequency (50 or 60 Hz). Refer to the following table:

50 Hz
system frequency

60 Hz
system frequency

Group 18

All main harmonics
(NO interharmonics)

10th ... 14th
harmonics+interharmonics

15th ... 19th
harmonics+interharmonics

20th ... 24th
harmonics+interharmonics

25th ... 29th
harmonics+interharmonics

30th ... 34th
harmonics+interharmonics

35th ... 39th
harmonics+interharmonics

40th ... 44th
harmonics+interharmonics

45th ... 50th
harmonics+interharmonics

51st ... béth
harmonics+interharmonics

57th ... 62nd
harmonics+interharmonics

All main harmonics
(NO interharmonics)

12th ... 15th
harmonics+interharmonics

16th ... 19th
harmonics+interharmonics

20th ... 23rd
harmonics+interharmonics

24th ... 27th
harmonics+interharmonics

28th ... 31st
harmonics+interharmonics

32th ... 35th
harmonics+interharmonics

36th ... 39th
harmonics+interharmonics

40th ... 43rd
harmonics+interharmonics
Lhth ... 47th
harmonics+interharmonics
48th ... 50th
harmonics+interharmonics
51st ... 53rd
harmonics+interharmonics
54th ... Béth
harmonics+interharmonics
57th ... 5%th
harmonics+interharmonics

60th ... 62nd
harmonics+interharmonics

harmonics+interharmonics
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SIGNALLINGS
In this page the mains signalling parameters can be enabled for Min/Avg/Max recording.
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DIST. (ONLY ENH OR DE]
In this page the distortion parameters can be enabled for Min/Avg/Max recording.
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OTHER

In this page the voltage symmetrical components, unbalance ratio and frequency parameters can be enabled
for Min/Avg/Max recording.
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8.7.4 Demand LOG (only DMD or DE)

This section allows to display and change the settings for Demand LOG recording. According to the selected
sub-menu, the corresponding recording parameters will be displayed.

To start a Demand LOG recording:

1. Enable the parameters to be recorded in Currents, ActivePow, ReactivePow, ApparentPow, TruePF sub-
menus.
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In General, enable the recording.

3. According to Demand Mode and Demand Period, the instrument will start to record the Demand values
of the selected parameters.

NOTE. Some parameters may not be available according to the set wiring mode.

GENERAL
In this page Demand LOG recording can be enabled/disabled.

General Enable / disable Demand LOG recording.

CURRENTS
In this page the current parameters can be enabled for Demand LOG recording.
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ACTIVE POWERS
In this page the active power parameters can be enabled for Demand LOG recording.
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REACTIVE POWERS
In this page the reactive power parameters can be enabled for Demand LOG recording.
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APPARENT POWERS
In this page the apparent power parameters can be enabled for Demand LOG recording.
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TRUE POWER FACTOR
In this page the true power factor parameters can be enabled for Demand LOG recording.
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8.7.5 Data LOG

This section allows to display and change the settings for Data LOG recording like Frequency LOG and Counter
LOG.

To start a Frequency LOG recording, set the integration time in Setup—>General->Measurements (refer to
section 8.7.1) and finally enable the recording. The instrument will start to record the frequency at the set
integration time.

To start a Counter LOG recording, set the recording rate and finally enable the recording. The instrument will
start to record the energy counters at the set rate.

o
=
E
E
@
s
o
)
s

o

o3
o
0

=]

-l
<
=
-
<
=

E NOTE. The maximum size for a LOG file is 10 MB. When the file maximum size is reached, a
new file is generated automatically.

NOTE. By enabling the Energy LOG, all energy counter value will be logged.

Frequency LOG Enable / disable Frequency LOG recording.
Energy LOG Enable / disable Counter LOG recording.
Energy LOG Rate Recording rate. Range: 1...1440 minutes
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8.7.6 COM

This section allows to display and change the settings for the instrument communication. According to the
selected sub-menu, the corresponding communication parameters will be displayed. Some functions are
available according to the instrument model.

NETWORK

In this page the instrument network parameters can be modified.
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Hostname Instrument hostname (max 16 alphanumeric characters). For a remote connection,
enter this name in the web browser.

Addressing IPAddressing mode common forboth Ethernet ports (frontand rear). Available choices:

e Fixed IP=instrument connection by static IP address

e DHCP=instrument connection by dynamic IP address; for a remote connection,
be sure to remember the hostname; the dynamic IP address can be read by
Status page.

IP Address Available only with Fixed [P mode. Static IP address common for both Ethernet ports
(front and rear). For a local connection enter this address in the web browser. For
a remote connection by Internet/router, set this address in the router NAT rule.

Netmask Available only with Fixed IP mode. Instrument subnet mask.

Gateway IP Address Available only with Fixed IP mode. Gateway IP address for WAN access.

Primary DNS Available only with Fixed IP mode. Primary DNS server address, used to resolve
NTP & FTP/SFTP server names.
Secondary DNS Available only with Fixed IP mode. Secondary DNS server address, used to resolve

NTP & FTP/SFTP server names.
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Primary NTP Primary NTP server address used for RTC synchronisation (max 32 alphanumeric

characters).

Secondary NTP Secondary NTP server address used for RTC synchronisation if primary NTP is not
reachable (max 32 alphanumeric characters).

RS485 Baud Rate RS485 communication speed in Modbus RTU (8N 1 format]. Available choices: 4800,
9600, 19200, 38400, 57600, 115200 bps.

Modbus Address Instrument Modbus address in hexadecimal format. Range: $01...$F7 (1...247).

Modbus TCP 2 Number of Modbus TCP 2 port. Range: 503...65535.

Modbus Over TCP Number of Modbus Over TCP port. Range: 503...65535.

=] NOTE. The IP address for both instrument and gateway must have the same IP class.

=] NOTE. The Modbus address is common for both Modbus RTU, Modbus TCP and Modbus Over
—| TCP protocols.

4=] NOTE. Before Hostname setup, make sure that the match between Hostname and IP address
—! is registered in the network DNS server.

=] NOTE.If DHCP modeissetbutthereisno DHCP serverinthe network, theinstrumentis always
—!| accessible to the static IP address.

4= NOTE. Up to 4 clients can be connected for each MODBUS port (TCP, TCP2, Over TCP).

FTP

In this page the FTP/SFTP server parameters can be set for automatic uploading.

Protocol Enable/disable the automatic recording upload to a remote server. To enable it,
select the protocol type, FTP or SFTP. Available choices: Disable, FTP, SFTP.

Server Address Remote server address for automatic data upload.

Server User Name Username for FTP or SFTP remote server access, to upload recordings (refer to
section 7.11).

Server Password Password for FTP or SFTP remote server access, to upload recordings (refer to
section 7.11).
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Server Directory Server remote folder where recordings uploaded are saved (refer to section 7.11). If
the set folder is not available on the FTP server, it is created automatically. On the
contrary, on the SFTP server it must be created BEFORE carrying out this setup.

SCHEDULE
In this page the scheduled upload settings can be modified.
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Monday Monday time for automatic connection to the remote server for data upload (time
format hh:mm). To disable the automatic connection, set “-" instead of the hour.
Tuesday Tuesday time for automatic connection to the remote server for data upload (time
format hh:mm]. To disable the automatic connection, set “-" instead of the hour.
Wednesday Wednesdaytime forautomatic connection tothe remote server for data upload (time
format hh:mm]. To disable the automatic connection, set “-" instead of the hour.
Thursday Thursday time for automatic connection to the remote server for data upload (time
format hh:mm]. To disable the automatic connection, set “-" instead of the hour.
Friday riday time for automatic connection to the remote server for data upload (time
format hh:mm). To disable the automatic connection, set “-" instead of the hour.
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Saturday
Sunday

Delete data after upload

WI FI
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Saturday time for automatic connection to the remote server for data upload (time
format hh:mm). To disable the automatic connection, set “-" instead of the hour.

Sunday time for automatic connection to the remote server for data upload (time
format hh:mm). To disable the automatic connection, set “-" instead of the hour.

Enabling this function (ON]J, the relevant recordings (except for Functional LOG]) will
be erased at the end of each upload to the remote server.

In this page the WIFI network can be enabled in Access Point or Client mode. If OFF, WIFI function is disabled.

WARNING! Do not enable WIFI if it is not used.

WARNING! Before enabling and setting WIFI, connect the WIFI antenna to the instrument.

To set the instrument WIFI network as access point, set Access Point in WiFi Mode field, the parameters for
the instrument access point setup will be displayed.

SSID
Password

Channel

IP Address

ID of the WIFI network broadcasted by the instrument.

Access password for the WIFI network broadcasted by the instrument. Password
rules: at least 8 but no more than 63 printable ASCII characters.

Frequency channel of the WIFI network broadcasted by the instrument. Range:
1..13

Static IP address for WIFI port. To connect the instrument through WIFI, type this
address in the web browser.

E NOTE. The WIFI network broadcasted by the instrument is in compliance with IEEE 802.11
standard as well as WPA protocol.
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E NOTE. WIFI port IP address must be set in a different IP class than LAN port, considering also
LAN port Netmask setup.

NOTE. The WIFI subnet mask is not programmable but it is fixed to 255.255.255.0

To set the instrument WIFI network as client, first set Client in WiFi Mode field and then select the IP Mode:

e with Manual mode, enter manually static IP address, netmask and gateway IP address for WIF| port and then
confirm the setup.The instrument will start to search for the available WIFI networks (about 1 min). Then,
enable again the programming to select the available network (SSID) and set the corresponding password.
Finally confirm the setup.

e with DHCP mode, confirm the setup. The instrumentwill start to search for the available WIFI networks (about
1 min). Then, enable again the programming to select the available network (SSID) and set the corresponding
password. Finally confirm the setup.
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IP Mode IP mode for searching for available networks. Available choices: Manual or DHCP.

SSID List of the detected WIFI networks.

Password Access password for the selected WIFI network. Password rules: at least 8 but no
more than 63 printable ASCII characters

IP Address Available only with Manual I[P mode. Static IP address for WIFI port. Make sure that
WIFI IP address is set with a different IP class than LAN IP address.

Netmask Available only with Manual IP mode. WIFI subnet mask.

WiFi Gateway IP Address Available only with Manual IP mode. Gateway IP address over WIFI port.

NOTE. The IP address for both WIFI and LAN ports MUST HAVE A DIFFERENT IP class.

NOTE. The IP address for both WIFI port and WIFI gateway MUST HAVE the same IP class.
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EMAIL
In this page it is possible to enable the sending of email in case of events/alarms.
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SMTP ACCESS PARAMETERS

Sender address Email address of the sender (device). Make sure that the email account set for the
device is valid.

SMTP server SMTP server address relevant to the sender email account.

SMTP port SMTP port relevant to the sender email account.

Security Connection security. Available choices: None, STARTTLS, SSL/TLS.

Auth. method Authentication method. Available choices: None, Normal password, Encrypted
password.

Username Username of the sender email account.

Password Password of the sender email account.

Test Sendatestemailtothefirstemailaddress entered inthe EMAILSETUP/Destinations

column. Press Send button and then confirm the whole setup of this page. This
function has effect only after confirmation of the whole setup of this page.

EMAIL SETUP

Destinations Up to 5 email addresses for the receipt of email in case of alarms/events.
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FuncEv. Enable/disable the email sending if a functional event occurs.

L L
SetupChg. Enable/disable the email sending if setup is changed.
FastVolt. Enable/disable the email sending if a fast voltage event occurs.
SlowFreq. Enable/disable the email sending if a slow frequency event occurs. :tl g
DI Enable/disable the email sending if a digital input change occurs. o5
DO Enable/disable the email sending if a digital output alarm occurs. <zt§
=

NOTE. For proper functioning, check the permissions of email account access to non-standard
applications.

NOTE. The automatic email is not compatible with Office365 operating system. Do not set an
Office365 email account for the instrument.
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8.7.7 Digital inputs

This section allows to enable the digital inputs.

Up to 4 digital inputs can be enabled to acquire the logical status of voltage protection signals.
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8.7.8 Analog outputs

This section allows to display and change the settings for the instrument analog outputs.

Up to 4 analog outputs can be enabled to generate 4-20 mA signals proportional to the selected measurements.
For each analog output channel, it is possible to perform the following settings:

©@0O
®E

Field ® Measurement parameterto beassignedtothe analog outputchannel(for parameter
meaning, refer to the table in section 7.4).
In case of harmonic parameter, select the harmonic or interharmonic group in

Field 2.

Field @ Available only when Field 1=harmonic parameter. Harmonic&interharmonic group
selection.

Field ® Parameter minimum value to be assigned to the lower full scale (4 mA).

Field ® Parameter maximum value to be assigned to the upper full scale (20 mA).
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8.7.9 Digital outputs

This section allows to display and change the settings for the instrument digital outputs.

Up to 4 digital outputs can be set for alarm, pulse emission, functional alarm or enabling/disabling by Modbus.
The digital output settings change according to selected Signalling mode (Alarm H, Alarm L, Pulse, Functional

alarm, Modbus).

©® @Q® ©OO
S,

®

ALARM MODE

To set the digital output in alarm mode, select Alarm H for high alarm threshold or Alarm L for low alarm
threshold. The following settings will be displayed and available to be modified.

Field ®

Field @

Field ®

Field ®
Field ®

Measurement parameterto be assignedto the digital output channel (for parameter
meaning, refer to the table in section 7.4).

In case of harmonic parameter, select the harmonic or interharmonic group in
Field 2.

Available only when Field T=harmonic parameter. Harmonic&interharmonic group

selection.

Threshold in absolute value, according to the signalling mode:
e Alarm H=maximum threshold referred to the full scale of the selected parameter
e Alarm L=minimum threshold referred to the full scale of the selected parameter

Threshold hysteresis in percentage value. Range: 0.0...50.0%

Threshold delay. The output will be activated only if the threshold over/under take
condition is maintained for the set delay time. If not, the output will not be activated.
Range: 0...10 s
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PULSE MODE

To set the digital output in pulse mode, select Pulse. The following settings will be displayed and available to
be modified.

Field ® Energy counter or Metrological LED to be assigned to the digital output channel
(for energy counter meaning, refer to the table in section 7.4). Active metrological
LED (Active Metro LED]) can be assigned to digital output 1 only.

Field ® Pulse value in p/kWh, p/kvarh or p/kVAh according to the selected energy
counter [p=pulse).Minimum value: 1. This field is automatically computed and not
programmable if digital output is assigned to Active Metro LED.

Field ® Pulse length. Range: 50...250 ms, with 10 ms step. This field is automatically
computed and not programmable if digital output is assigned to Active Metro LED.
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E NOTE. Digital output 1 assigned to Active Metrological LED has automatically a constant period
proportional to the active energy during the generation of pulses.

FUNCTIONAL ALARM MODE

To set the digital output in functional alarm mode, select Functional alarm. The triggering event relevant to
functional alarm will be displayed and available to be modified.

Field ® Triggering event to be assigned to the digital output channel. Available choices:
e Missing AUXsupply=in case of missing auxiliary power supply, the outputwill be
activated after 3 s about (function available only if backup battery switch is ONJ.
e [ ow battery=in case of low battery, the output will be activated immediately.
e No GPS lock=in case of RTC not locked on GPS signal, the output will be
activated immediately.

MODBUS MODE

To manage the enabling/disabling of digital output by Modbus protocol, select Modbus (refer to field @).
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8.8 ADMINISTRATION

This section is reserved to Administrator. It allows to carry out some important instrument settings like change
administrator password, update the instrument firmware, save/load instrument configuration file, etc.

NOTE. Some parameters may not be available according to the instrument version.

ADMINISTRATION
File button
Upgrade button

Progress bar
Restart button
Defaults button

Load button

Save button

Reset DMDMAX button

It allows to select the firmware file (.PFU) for the instrument upgrading.

Upgrade the instrument with the uploaded file. This button is active only if a proper
PFU file was uploaded.

Show the file uploading progress in case of instrument firmware upgrade.
Perform an instrument reboot. Wait 60...90 s for the complete instrument reboot.

Restore the instrument factory setup except for LAN IP address, Netmask, Gateway
DNS, NTP address and recorded data. Awarning message will be displayed: press
Yes, the current instrument setup will be erased and will not be retriveable.

It allows to upload a specific XML file containing the previously saved instrument
configuration (refer to section 8.8.2).

It allows to save the current instrument configuration in an XML file. The file name
will be structured with the instrument name, the serial number and the file saving
date (e.g. P-001_Setup_B110N59001_141105.xml].

Available only for DMD or DE instrument version. Reset the demand MAX values.
A warning message will be displayed: press Yes, all demand MAX values will be
erased and will not be retriveable.
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Reset Counters button Reset the energy counters. A warning message will be displayed: press Yes, all
energy counters will be erased and will not be retriveable.

Clear Records button  Clear all recording files, except for Function LOG. A warning message will be
displayed: press Yes, all recording files will be erased and will not be retriveable.

Password button Change administrator password [refer to section 8.8.3).

Language box Select the language for both instrumentand Web server. Available choices: English,
Italian, German, French, Spanish, Polish, Chinese, Turkish.
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DISPLAY BOARD OPTIONS
File button It allows to select the firmware file [.PXU] for the display interface upgrading.

Upgrade button Upgrade the display interface with the uploaded file. This button is active only if a
proper PXU file was uploaded.

Progress bar Show the the file uploading progress in case of display interface upgrade.

8.8.1 Instrument firmware upgrade

WARNING! PLEASE READ CAREFULLY!

The firmware upgrade operation must be carried out by paying attention to the following:
¢ wait till each operation is finished

do not change the web browser page

do not perform update if the device is in battery power

do not power OFF the device or do not switch OFF the battery

do not perform update via WIFI but only via Ethernet connection

do not remove the Ethernet cable

do not shut down the PC

do not switch pages over the front TFT Display

During update on the display some specific indications may be displayed.

WARNING! After upgrading, itissuggested to delete the browser cache and check allinstrument
settings.

E NOTE. After upgrading, the instrument is automatically set to the default language (English).
Access with the latest Administrator password to change the language.

To upgrade the instrument firmware version, refer to the following procedure.

Access Web server and then press Administration menu button, a password will be requested.
Insert the administrator password and confirm with Yes.

Upload the provided PFU file by clicking on File button in "Administration” area.

Press Upgrade button.

Wait a message which will confirm that the file was uploaded successfully.

S

Finally reboot the instrument by clicking on Restart button and wait until the instrument will be ready
to use (60...90 s).
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8.8.2 Instrument configuration XML file uploading

WARNING! Do not upload any XML file if the instrument is powered by backup battery.

WARNING! It is not possible to upload XML files not generated by the instrument.

To upload the configuration file on the instrument, refer to the following procedure.
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Access Web server and then press Administration menu button, a password will be requested.
Insert the administrator password and confirm with Yes.
Upload the proper XML file (e.g. P-001_Setup_B110N59001_141105.xml) by clicking on Load.

After file selection and confirmation, a warning message will be displayed.

S

Confirm with Yes button, the configuration file will be uploaded and the instrument will be operating
with the new setup profile.

8.8.3 Administrator password

WARNING! If the administrator password is lost, restore the instrument with the set default
procedure, using the RES button on the front panel (refer to section 4.1).

To change the administrator password, press Password button, the following window will be displayed.

The new password to be set must have the following requirements:

e at least 6 characters but no more than 20 characters
* at least one letter [e.g.ab c]

e at least one number (e.g. 123)

Insert the new password and confirm with OK.

The password is modified successfully only if the message”“Operation performed” is shown.
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8.8.4 Display interface upgrade

WARNING! PLEASE READ CAREFULLY!

The firmware upgrade operation must be carried out by paying attention to the following:
o wait till each operation is finished

do not change the web browser page

do not perform update if the device is in battery power

do not power OFF the device or do not switch OFF the battery

do not perform update via WIFI but only via Ethernet connection

do not remove the Ethernet cable

do not shut down the PC

do not switch pages over the front TFT Display

During update on the display some specific indications may be displayed.

WARNING! Before upgrading the display interface, carry out instrument firmware upgrade
procedure.

NOTE. This function cannot be performed by instrument display, by using USB port.

To upgrade the display interface firmware, refer to the following procedure.
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. Access Web server and then press Administration menu button, a password will be requested.

Insert the administrator password and confirm with Yes.
Upload the provided PXU file by clicking on File button in “Display board options” area.

Press Upgrade button, a confirmation message will be displayed. Confirm it to start the upgrade.

. Wait a message which confirm that upgrade is performed successfully, in that moment the instrument

performs a final reboot automatically and it will be ready to use after 60...90 s.
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9. PGM CLASS A MONITORING TOOL

The measured/calculated parameters requested for IEC/EN 61000-4-30:2015 Ed.3 Class A certification are
provided from the instrument through a communication channel. To display all these parameters a software
tool is provided.

9.1 HOW TO START PQM CLASS A MONITORING TOOL

PC minimum configuration:
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e Microsoft Windows® XP, 7, 8, 10 operating system
e LAN port

Install the software by double clicking on PQM-Tool_Setup.exe file and follow the instructions on the screen.
Run the software tool by double-clicking on the corresponding desktop icon. In the following window connect
the instrument with the set IP address. For further details on the tool operation, press the ? button.
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10. MAINTENANCE

The instrument is maintenance-free. Clean the front panel, if required, using a clean soft cloth. Do not use
fluids, solvents or detergents which may damage the instrument.

10.1 INSTRUMENT END-OF-LIFE

Accordingtothe2012/19/EU directive relevantto the reduction of dangerous substancesin electricand electronic
appliances, as well as waste disposal, the symbol of a crossed dustbin applied on appliances or on their cases
means that the product at the end of its life cycle must be disposed in a dedicated location than other waste.

The user must, therefore, dispose the appliance at its end-of-life in the relevant disposal site for electric and
electronic waste or give it back to resellers at the time of purchasing a new equivalent one.

The correct disposal and consequent start up of a recycling of the unused appliance, treatment and fi nal
disposal compatible to the enviroment concurs to avoid possible negative effects on the enviroment and health
and favours the reusing and / or recycling of the parts making the apparatus. The abusive disposal of such
products done by users is fined according to the present legislation.
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11. TECHNICAL SPECIFICATIONS

POWER SUPPLY
Auxiliary power voltage 100...240 VAC 50/60 Hz / 65...250 VDC - °
Refer to the value indicated on the instrument 19...60 VDC on request < E
.......... S e e e e — ©
Auxiliary power consumption D ] z:
Fuse (according to the power supply) 250 VAC / 500 mA T type delayed (35 A breaking capacity) with <5
=3

Refer to the value indicated on the instrument 100...240 VAC 50/60 Hz 15 W / 65...250 VDC power supply
250 VAC / 3 AT type delayed with 19...60 VDC power supply

Backup battery Li-lon, 2500 mAh (515 min autonomy)

MEASUREMENTS INPUTS

Voltage inputs for direct connection Phase-neutral (L-NJ]: max 580 V RMS CAT Il
...................................................................................................... Phase-phase (L-LI: max 1000 VRMS CAT Il ..
Voltage Inputcrestfactor
LT inputs lonly CT instrument model) M ek 7 RS OP B2 9 0 e T2 s Rl ier Fos 10 |
CT burden (only CT instrument model) 0.04 VA

Wiring modes Three phases, 4 wires, 4 currents (3.4.4) - 4NBL
Three phases, 4 wires, 3 currents (3.4.3) - 4NBL
Three phases, 3 wires, 3 currents (3.3.3) - 3NBL
Three phases, 3 wires, 2 currents (3.3.2) - 3NBL
Two phases, 3 wires, 3 currents (2.3.3) - 2NBL
Single phase, 2 wires, 1 current (1.2.1) - 1BL

Inputimpedance [for direct voltage inputs] ~ >6MQ
Frequencyrange 42.5.575Hz /5169 Hz
_Frequency reference channel | Phase 1/Line 12voltage
Sampling Simultaneous, 51.2 kHz (@50 Hz
ACCURACY
Three phasevoltage . *01%Unover10..150% Unrange
JINVOWBGE e I G L
U e 0 MeaSUTEMENt Wdevice]
Powers o 202% measurement
reguenCy e O Z
MHarmonies o C1BSS TUEC/EN 6100047
Internal clock (RTC]) <1 s for 24h period without synchronisation

<5 ms with GPS synchronisation
<500 ms with NTP synchronisation

Activeenergy (FS=5A) o 1855025, compliant o) EG/EN 62085522 iy
Reactive energy Class 1, compliant to IEC/EN 62053-23
CALCULATION TECHNIQUES
\Voltage ~ ComplianttolEC/EN 61000-4-30:2015Ed 3, Class A
Athvoltage  Continuous sampling, 10/12 cycles
Currents ~ Compliant to IEC/EN 61000-4-30:2015 Ed.3, Class A
14 (Neutral), IS (Earth Leackage) currents  Continuous sampling, 10/12 cycles
\Voltage unbalance ~~ Compliant to IEC/EN 61000-4-30:2015Fd 3, Class A
Current unbalance Compliant to IEC/EN 61000-4-30:2015 Ed.3, Class A
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Voltage and currentinterharmonics 5 Hz bin @ 50/60 Hz, compliant with [EC/EN 61000-4-7
'Underdeviations and overdeviations  Compliant to IEC/EN 61000-4-30:2015Fd 3, Class A
Flicker ... Compliantto|EC/EN61000-4-15
Frequency .. Compliantto|EC/EN 61000-4-30:2015Ed 3, ClassA
‘Rapid voltage changes ~ Compliantto IEC/EN 61000-4-30:2015Ed 3, ClassA
POWerS Active and reactive, four quadrants
_True and displacement power factor | Fourquadrants
Mainssignalling . Suserfrequency
Aggregations . Compliantto|EC/EN 61000-4-30:2015Ed 3, ClassA
Voltage event hysteresis Programmable 1...25% Un
1/0 CHANNELS
Digitalinputs PG ZEVDC e
Analogoutputs 4 active optoisolated 4..20 mADC / max load 5000
Digitaloutputs 4 passive optoisolated 24 VDC / max 50 mA
Digital input delay time (1..4] 1=
Digital input consumption (1..4] . .8 MEX TIABG st
Analog output reaction time max 200 ms

Digital output pulse length (DO in Pulse mode) 50 +2 ms ON time

MEMORY
Systemmemory 128 MB Flash, 256 MBRAM
Recording memory 16 GB
COMMUNICATION
ETHERNETPOTtS o heIS MDIXRIES 107100 Base Ethermet
RSABS ot 1 optoisolated, 4800...115200 bps
RS POt 1 SMAfemale connector
WIF! port (according to the instrument model] N N
Protocols HTTP, FTP, SFTP, NTP, NMEA, Modbus RTU/TCP
RTC SYNCHRONISATION
Synchronisation system NTP and/or GPS
ENVIRONMENTAL CONDITIONS
Installationand use code P A R e
Operating temperature [limit range)  1=28..#855C [FI1, 8K
Storagetemperature ..
Relative humidity . IS A OE SO SN N N
PUE e B MV ZVIO TURBL s e
Installation & use Internal
MECHANICAL CHARACTERISTICS
MoUnting Panel mount 192x144 DIN size .
B A 1024x600 resolution TFT LCD touch screen
Size and weight Front (LxH): 191x143 mm; Rear (LxHxD): 183x135x190 mm; 1400 g
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DIRECTIVE AND STANDARD COMPLIANCE

Directive ... 2014/30/EU, 2014/35/EU2014/53/EY
Product compliance ] IEC/EN 62586-1, [EC/EN 62586-2 ...
Salety ] EN O1010-T =t
Pollutiondegree 20EN6TOI0-T) =¥
[Protectiondegree ] IP4Q front panel, IP20rear >
Protection against mechanical impacts IKO6 s 3

Use & Programming 129



12. SPECIFICATIONS FOR IEC/EN 61000-4-30:2015 ED.3 COMPLIANCE

The instrument specifications for IEC/EN 61000-4-30:2015 Ed.3 compliance are following described.

:tl g FREQUENCY (5.1)
e UnCertainty B
zg Measuring range 42.5Hz -57.5Hz, 51 Hz - 69 Hz
; E MAGNITUDE OF SUPPLY VOLTAGE (5.2)
Uncertainty s0%of Udin
Measuring range 10% - 150% of Udin
FLICKER (5.3)
WUneertainty  #B%ofreading
Measuring range 0.2 - 10 Pst
SUPPLY VOLTAGE DIPS AND SWELLS (5.4)
Uncertainty Magnitude: +0.2% of Udin

Duration: +1 cycle
VOLTAGE INTERRUPTIONS (5.5)

Uncertainty Duration: +1 cycle

UNBALANCE (5.7)
Uncertainty 0 D
Measuring range 0.5% - 5% u2

0.5% - 5% u0

HARMONICS (5.8)

Uncertainty | EC/EN 81000-4-7 Class | e
Measuring range 10% - 200% Class 3 of IEC/EN 61000-2-4
INTERHARMONICS (5.9)

Uncertainty ] EC/EN 81000-4-7 Class | e
Measuring range 10% - 200% Class 3 of IEC/EN 61000-2-4
MAINS SIGNALLING (5.10)
Uncertainty +5% of reading with measuring range 3%-15% of Udin

A - - |2 0 0 (X el Wil e Uil (Rinee Ub-Sme@icein ]
Measuring range 0% - 15% of Udin
RAPID VOLTAGE CHANGES (5.11)
Uncertainty Magnitude: +0.2% of Udin
UNDERDEVIATION AND OVERDEVIATION (5.12)

MUncertainty .8 Consistentiwithy MagnitldelofisUpphyvaliagells 2l
Measuring range 10% - 150% of Udin
CURRENT (5.13) only CT instrument model

ncertainty ...
Measuring range 10% - 150% of FS (FS =1 A or 5 A programmable]

The instrument meets IEC/EN 61000-4-30:2015 Ed.3 Class A requirements for:

e Aggregations
e Time Clock Uncertainty
e Flagging

e Transient Influence Quantities
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13. PQM-ANALYZER, EN 50160 ANALYSIS SOFTWARE

PQM-Analyzer software allows to perform the instrument recorded dataanalysisaccording to EN 50160 standard.

An analysis can be performed both on data downlaoded directly by the instrument and on data already stored
on PC. In the first case, enter the instrument |IP address and the relevant port to access to the instrument by
FTP protocol. Download data by pressing Download button and wait until the end downloading. In the second
case, select the data folder by pressing Import button and then import data previously downloaded by the
instrument. For a complete and correct analysis, all the following file types are needed, saved in a single folder:
Setup, mAMLog, FunclLog, evSlowVolt, evSlowFreq, evRVC, evMS, evFastVolt.
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Then select the analysis period, Full recording period to analyse the total period or Custom recording period
to analyse a specific period only (programmable).
Finally perform the analysis by pressing Analyze button.

In Sum-up table section a summary table will be shown, for further details refer to the other sections.
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If in Device section the report generation is enabled (Save Report), after analysis the software will generate a
report compliant with EN 50160 standard in *.docx format, available in the previously selected folder.

E NOTE. Data download timing can change according to the file size. Big data files will take a
longer time.

NOTA. For further details, please refer to software HELP by pressing ? button.
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1. DESCRIPTION

MODBUS RTU is a master-slave communication protocol, able to support up to 247 slaves connected in a bus
or a star network.

The protocol uses a simplex connection on a single line. In this way, the communication messages move on a
single line in two opposite directions.

MODBUS TCP is a variant of the MODBUS family. Specifically, it covers the use of MODBUS messaging in an
“Intranet” or “Internet” environment using the TCP/IP protocol on a fixed port 502.

Master-slave messages can be:
e Reading (Function code $03/$04): the communication is between the master and a single slave. It allows

to read information about the queried instrument.

e Writing (Function code $10): the communication is between the master and a single slave. It allows to
change the instrument settings.

Ina multi-point type connection (MODBUS RTU]J, slave address (called also MODBUS address) allows to identify
each instrument during the communication. Each instrument is preset with a default slave address (01) and
the user can change it.

In case of MODBUS TCP, slave address is replaced by a single byte, the Unit ID.

COMMUNICATION FRAME STRUCTURE

RTU mode:
Bit per byte: 1 Start, 8 Bit, None, 1 Stop (8N1])

Name Length Function
START FRAM _hcharsidle At least 4 character time of silence (MARK condition)
ADDRESS FIELD 8bits Instrument MODBUS address
_FUNCTION CODE 8bits Function code ($03 / $04 / $10)
DATAFIELD ‘nx8bits Data + length will be filled depending on the message type
ERROR CHEC lébits Error check (CRC)
END FRAME 4 charsidle At least 4 character time of silence between frames
TCP mode

Bit per byte: 1 Start, 7 Bit, Even, 2 Stop (7E2)

Name Length Function
TRANSACTION ID 2 bytes For synchronization between messages of server & client
PROTOCOL ID 2bytes Zero for MODBUS TCP
BYTE COUNT 2bytes Number of remaining bytes in this frame
"UNITID ) Tbyte Slave address ($FF if not used)
_FUNCTION CODE ~ 1byte Function code ($01/$04 / $10)
DATA BYTES n bytes Data as response or command
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1.1 CRC GENERATION

The Cyclical Redundancy Check (CRC] field is two bytes, containing a 16-bit value. The CRC value is calculated
by the transmitting device, which appends the CRC to the message. The receiving device recalculates a CRC
during receipt of the message, and compares the calculated value to the actual value it received in the CRC
field. If the two values are not equal, an error results.

The CRC is started by first preloading a 16-bit register to all 1's. Then a process begins of applying successive
8-bit bytes of the message to the current contents of the register. Only the eight bits of data in each character
are used for generating the CRC. Start and stop bits, and the parity bit, do not apply to the CRC.

During generation of the CRC, each 8-bit character is exclusive ORed with the register contents. Then the
result is shifted in the direction of the least significant bit (LSB), with a zero filled into the most significant bit
(MSBJ position. The LSB is extracted and examined. If the LSB was a 1, the register is then exclusive ORed with
a preset, fixed value. If the LSB was a 0, no exclusive OR takes place.

This process is repeated until eight shifts have been performed. After the last (eighth) shift, the next 8-bit
character is exclusive ORed with the register’s current value, and the process repeats for eight more shifts as
described above. The final contents of the register, after all the characters of the message have been applied,
is the CRC value.

A calculated procedure for generating a CRC is:

1. Load a 16-bit register with $FFFF. Call this the CRC register.

2. Exclusive OR the first 8-bit byte of the message with the low-order byte of the 16-bit CRC register,
putting the result in the CRC register.

3. Shift the CRC register one bit to the right (toward the LSB), zero-filling the MSB. Extract and examine
the LSB.

4. (If the LSB was 0): Repeat Step 3 (another shift].
(If the LSB was 1): Exclusive OR the CRC register with the polynomial value $A001 (1010 0000 0000
0001).

5. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a complete 8-bit byte will
have been processed.

6. Repeat Steps 2 through 5 for the next 8-bit byte of the message. Continue doing this until all bytes have
been processed.

7. The final contents of the CRC register is the CRC value.

8. Whenthe CRCisplacedintothe message, its upperand lower bytes must be swapped as described below.

PLACING THE CRC INTO THE MESSAGE

When the 16-bit CRC (two 8-bit bytes] is transmitted in the message, the low-order byte will be transmitted
first, followed by the high-order byte.

For example, if the CRC value is $35F7 (0011 0101 1111 0111):

Addr Func Data Data Data Data CRC CRC
Count lo F7 hi35
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CRC GENERATION FUNCTIONS - With Table

Allof the possible CRC values are preloaded into two arrays, which are simply indexed as the functionincrements
through the message buffer. One array contains all of the 256 possible CRC values for the high byte of the
16-bit CRC field, and the other array contains all of the values for the low byte. Indexing the CRC in this way
provides faster execution than would be achieved by calculating a new CRC value with each new character
from the message buffer.

/*CRC table for calculate with polynom 0xA001 with init value OXFFFF, High half wordx/

rom unsigned char CRC Table Hi[] = {
0x00, OxCl1, 0Ox81, 0x40, 0x01, OxCO, Ox80, 0Ox41, 0x01, 0xCO, 0x80, Ox41, 0x00, O0xCl, 0x81,
0x40, Ox01, OxCO, 0x80, 0Ox41, 0x00, OxCl1, 0x81, 0x40, 0x00, OxCl, O0x81, 0x40, 0x01, 0xCO,
0x80, Ox41, Ox01, O0xCo, 0x80, 0Ox41, 0Ox00, OxCl, 0x81l, 0x40, 0x00, OxCl, 0x81l, 0x40, 0x01,
0xC0O0, 0Ox80, Ox41, O0x00, OxCl, 0Ox81, 0Ox40, 0x01, O0xCO, 0x80, 0Ox41, O0x01, 0xCO, 0x80, 0x41,
0x00, OxCl1, 0Ox81, 0x40, 0Ox01, OxCO, Ox80, 0Ox41, 0x00, OxCl, 0O0x81, O0x40, 0x00, 0xCl, 0x81,
0x40, Ox01, OxCO, 0x80, 0Ox41, 0x00, OxCl1, 0x81, 0x40, 0x01l, OxCO, 0Ox80, 0x41, 0x01, 0xCO,
0x80, Ox41, O0x00, O0xCl, 0x81, 0x40, Ox00, OxCl, 0x81l, 0x40, 0O0x01, OxCO, 0x80, 0x41l, 0x01,
0xC0O0, 0Ox80, Ox41, O0x00, OxCl, 0Ox81, 0Ox40, 0x01, O0xCO, 0x80, 0Ox41, 0x00, 0xCl, 0x81, 0x40,
0x00, OxCl1, 0Ox81, 0x40, 0Ox01, OxCO, Ox80, Ox41, 0x01, 0xCO, 0x80, Ox41, 0x00, O0xCl, 0x81,
0x40, 0Ox00, OxCl1, 0x81, 0x40, 0Ox01, OxCO, 0x80, 0Ox41l, 0x00, OxCl, O0Ox81, 0x40, 0x01, 0xCO,
0x80, Ox41, 0Ox01, O0xCO, 0x80, Ox41, 0Ox00, OxCl, 0x81l, 0x40, 0x00, OxCl, 0x81l, 0x40, 0x01,
0xC0O0, 0Ox80, Ox41, 0x01, OxCO, 0x80, Ox41, 0x00, O0xCl, 0x81, 0x40, O0x01, 0xCO, 0x80, 0x41,
0x00, OxCl1, 0Ox81, 0x40, 0x00, OxCl, Ox81, 0x40, 0x01, 0xCO, 0x80, Ox41, 0x00, O0xCl, 0x81,
0x40, Ox01, OxCO, 0x80, 0Ox41, 0Ox01, OxCO, 0x80, 0Ox41l, 0x00, OxCl, O0Ox81, 0x40, 0x01, 0xCO,
0x80, Ox41, O0x00, OxCl, 0x81, 0x40, Ox00, OxCl, 0x81l, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01,
0xC0O, 0Ox80, Ox41, O0x00, O0xCl, 0x81, 0x40, 0x00, O0xCl, 0x81, 0x40, O0x01, 0xC0O, 0x80, O0x41,
0x00, OxCl1, 0Ox81, 0x40, 0x01, OxCO, Ox80, 0Ox41, 0x01, O0xCO, 0x80, Ox41, 0x00, O0xCl, 0x81,
0x40

}i

/*CRC table for calculate with polynom 0xA001 with init value OxFFFF, Low half word*/

rom unsigned char CRC Table Lo[] = {
0x00, OxCO, OxCi, 0x01, O0xC3, 0x03, 0x02, 0xC2, O0xCe6, 0x06, 0x07, 0xC7, 0x05, 0xC5, 0xC4,
0x04, OxCC, 0x0C, 0x0D, 0xCD, O0xOF, OxCF, OxCE, OxOE, O0x0A, O0xCA, 0xCB, 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, OxDA, O0xlA, Ox1lE, OxDE, O0xDF, Ox1lF, O0xDD,
0x1D, 0x1C, O0xDC, 0x14, O0xD4, O0xD5, 0x1l5, 0xD7, 0x17, 0Oxle6, 0xD6, O0xD2, 0x1l2, 0x13, 0xD3,
0x11, OxD1, O0xDO, 0x10, OxFO, 0x30, 0Ox31, OxF1l, 0x33, O0xF3, OxF2, 0x32, 0x36, OxF6, OxF7,
0x37, OxF5, 0x35, 0x34, OxF4, 0x3C, OxFC, OxFD, 0x3D, OxFF, O0x3F, Ox3E, OXFE, OxFA, O0x3A,
0x3B, OxFB, 0x39, OxF9, O0xF8, 0x38, 0x28, O0xE8, O0xE9, 0x29, OxEB, 0x2B, 0x2A, OxEA, OxEE,
0x2E, Ox2F, OxEF, 0x2D, OxED, OxEC, 0x2C, O0xE4, 0x24, 0x25, OxE5, 0x27, OxXE7, OxE6, 0x26,
0x22, OxE2, OxE3, 0x23, OxEl, 0x21, 0x20, OxEO, OxAO0, 0x60, 0Ox61l, OxAl, 0x63, OxA3, 0xA2,
0x62, 0x66, OxA6, O0xA7, 0x67, OxA5, 0x65, 0x64, O0xA4, 0x6C, OxAC, OxAD, 0x6D, OxAF, Ox6F,
0x6E, OxAE, OxAA, O0x6A, 0x6B, O0xAB, 0x69, O0xA9, O0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, O0xBB,
0x7B, 0x7A, O0xBA, O0xBE, O0x7E, 0x7F, OxBF, 0x7D, O0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xBl, 0x71, 0x70, O0xBO, 0x50, 0x90, 0x91,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, O0x5C,
0x5D, 0x9D, Ox5F, O0x9F, Ox9E, Ox5E, Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A, O0x4E, Ox8E, O0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83, 0x41l, 0x81l, 0x80,
0x40
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unsigned short ModBus CRC16 ( unsigned char * Buffer, unsigned short Length )
unsigned char CRCHi = OxFF;
unsigned char CRCLo = OxFF;
int Index;
unsigned short ret;

while( Length-- )

{

A

Index = CRCLo *Buffer++ ;
CRCLo = CRCHi CRC Table Hi [Index];
CRCHi = CRC_Table Lo[Index];

A

}

ret=((unsigned short)CRCHi << 8);
ret|= (unsigned short)CRCLoO;
return ret;
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CRC GENERATION FUNCTIONS - Without Table

unsigned short ModBus CRC16 ( unsigned char * Buffer, unsigned short Length )
/* ModBus_CRC16 Calculatd CRC16 with polynome 0xA001 and init value OXFFFF
Input *Buffer - pointer on data

Input Lenght - number byte in buffer

Output - calculated CRC16

*/

unsigned int cur crc;

cur_ crc=0xXFFFF;
do

unsigned int i = 8;
cur _crc = cur _crc © *Buffer++;
do

if (0x0001 & cur crc)

{

cur_crc >>= 1;
cur _crc “= 0xA001;

cur_crc >>= 1;

}

while (--1i);

}

while (--Length);

return cur_crc;
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2. COMMAND STRUCTURE

The master communication device can send reading commands to the slave (instrument]. The structure for
reading commands is following described according to the used communication protocol (RTU or TCP).

2.1 MODBUS RTU

In this section, the tables describe the reading command structure (Query). The command is followed by a
response sent by slave.

These tables refer to a master-slave communication in MODBUS RTU.

READING COMMAND STRUCTURE (function code $03/$04)

The master communication device can send commands to the instrument to read its status, setup and the
measured values. More registers can be read, at the same time, sending a single command, only if the registers
are consecutive. Values contained both in Query and Response messages are in hex format.

Structure Example Byte
Slave address 01 =
Function code 03 -
: : 00 High
Starting register
00 Low
00 High
Words to be read
02 Low
0B High
CRC
(o74 Low
Query example: 0103000000020BC4
Structure Example Byte
Slave address 01 =
Function code 03 -
Data bytes 04 =
00 High
03 Low
Requested reading data )
92 High
10 Low
9F High
CRC
66 Low

Response example: 010304000392109F 66
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2.2 MODBUS TCP

In this section, the tables describe the reading command structure (Query) and the writing command structure.
Both commands are followed by a response sent by slave.

These tables refer to a master-slave communication in MODBUS TCP.

READING COMMAND STRUCTURE

The master communication device can send commands to the instrument to read its status, setup and the
measured values. More registers can be read, at the same time, sending a single command, only if the registers
are consecutive (see chapter 4). Values contained both in Query and Response messages are in hex format.

Structure Example Byte
Transaction ID 01 -
00 High
00 Low
Protocol ID )
00 High
00 Low
Data bytes 06 -
Unit ID 01 -
Function code 03 -
S - 00 High
= arting register
"”E 97e 00 Low
: a-c_ .................................. 00 ................. Hh .....
= |
m 2 Words to be read J
(an] S 02 Low
o 3
= £ Query example: 010000000006010300000002
(&)
Structure Example Byte
Transaction ID 01 -
00 High
00 Low
Protocol ID )
00 High
00 Low
Data bytes 07 -
Unit ID 01 -
Function code 03 -
Reading bytes 04 =
00 High
. 03 Low
Requested reading data )
92 High
10 Low

Response example: 01000000000701030400039210
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2.3 FLOATING POINT AS PER IEEE STANDARD

The basic format allows a IEEE standard floating-point number to be represented in a single 32 bit format, as
shown below:

N.n=(-1)5 2727 (1.f)

where Sis the sign bit, " is the first part of the exponent and fis the decimal fraction placed next to 1. Internally
the exponent is 8 bits in length and the stored fraction is 23 bits long.

A round to nearest method is applied to the calculated value of floating point.

The floating-point format is shown as follows:

31 30 23 22 0 &—
bit number
where:
bit length
Sign 1
Exponent 8
Fraction 23+ (1)
Total m =32+ (1)
Exponent
Min e’ 0
Max e’ 255
Bias 127
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NOTE. Fractions (decimals) are always shown while the leading 1 (hidden bit) is not stored.

EXAMPLE OF CONVERSION OF VALUE SHOWN WITH FLOATING POINT

Value read with floating point:

45AACCO0,]

Value converted in binary format:

010001011 01010101100110000000000 ()

1Ll
exponent fraction

sign

sign=0
exponent = 10001011(,) = 139(, )
fraction = 01010101100110000000000( ) / 8388608 (. ) =
- 2804736 () / 8388608 [, ) = 0.334350585 (_ )

N.n=(-1)5 27127 [1+f ) =

= (-1)0 219127 (1.334350585) =
= (+1) (4096) (1.334350585) =
=0465.5
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3. EXCEPTION CODES

When the slave (instrument] receives a not-valid query or command, an error response is sent. The error
response structure is following described according to the used communication protocol (RTU or TCP).

3.1 MODBUS RTU

In this section, the table describes the error response structure following to a not-valid query or command.
This table refers to a master-slave communication in MODBUS RTU.

Values contained in Response messages are in hex format.

Structure Example Byte
Slave address 01 -
Function code + $80 (e.g. 03+80, 04+80, 10+80, according to the query/command) 83 -
Exception code 01 -
FO High
CRC
80 Low

Response example: 018301F080

Exception codes for MODBUS RTU are following described:

$01 ILLEGAL FUNCTION: the function code received in the query is not an allowable action.

$02 ILLEGAL DATA ADDRESS: the data address received in the query is not an allowable address
(e.g. the combination of register and transfer length is invalid).

$03  ILLEGAL DATA VALUE: a value contained in the query data field is not an allowable value.

$04 ILLEGAL RESPONSE LENGTH: the request would generate a response with size bigger than that
available for MODBUS protocol.
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3.2 MODBUS TCP

In this section, the table describes the error response structure following to a not-valid query or command.
This table refers to a master-slave communication in MODBUS TCP.

Values contained in Response messages are in hex format.

Structure Example Byte
Transaction ID 01 -
‘‘‘‘‘‘‘‘‘‘‘‘‘ . . o o |
Protocol ID 00 Low
00 High
00 Low
Data bytes ” ” B 03 -
Unlt D : : B 01 -
Ml‘-_ﬂr‘wuction code + $8H0 (e.g. 03+80, 04;80, 10+80, accérding to the quéury/command] ..... 83 -
mtlé%éeption code : : B 01 -

Response example: 010000000003018301
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Exception codes for MODBUS TCP are following described:

$01
$02

$03
$04
$05

$06

$0A
$0B

MODBUS RTU/TCP

ILLEGAL FUNCTION: the function code is unknown by the server.

ILLEGAL DATA ADDRESS: the data address received in the query is not an allowable address for
the slave [i.e. the combination of register and transfer length is invalid).

ILLEGAL DATA VALUE: a value contained in the query data field is not an allowable value for the slave.
SERVER FAILURE: the server failed during the execution.

ACKNOWLEDGE: the server accepted the server invocation but the service requires a relatively long
time to execute. The server therefore returns only an aknowledgement of the service invocation re-
ceipt.

SERVER BUSY: the server was unable to accept the MB request PDU. The client application has
the responsability of deciding if and when re-sending the request.

GATEWAY PATH UNAVAILABLE: the slave is not configured or cannot communicate.
GATEWAY TARGET DEVICE FAILED TO RESPOND: the slave is not available in the network.
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4. REGISTER TABLES

E NOTE. Highest number of registers (or bytes) which can be read with a single command:
¢ in RTU mode: 127 registers
¢ in TCP mode: 256 bytes

E NOTE. Highest number of registers which can be programmed with a single command:
¢ in RTU mode: 29 registers
¢ in TCP mode: 1 register

NOTE. The register values are in hex format ($).

TABLE HEADER MEANING

Parameter Measuring parameter to be read

F. code (Hex) Function code in hex format. It identifies the command type (reading / writing)

Sign If this column is checked, the read register value can have positive or negative sign.
The negative values are represented with 2's complement.

In case of TPF and DPF parameters, it means that the read register can be inductive
or capacitive. Positive sign= inductive, Negative sign=capacitive

INTEGER Details for INTEGER type registers
0 IE€E .. Detals for [EEE standard type registers . B
=§ Register (Hex) Register address in hex format
gg Words Number of word to be read Z:\:/:\:/:ritten for the registea[:léjngth]
o é Mu. M .ggﬁgk‘ring unit of parameter
Z§ Data meaning Description of data received by a response of a reading command

Programmable data Description of data which can be sent for a writing command
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4.1 REGISTERS (FUNCTION CODE $03 / $04 / $06 / $10)

. INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
REAL TIME VALUES
Phase 1 to Neutral Voltage (UTN] 03 /04 - mV 0000 2 B00O 2
"""""" 03/06 -  mV | 0002
"""""" 03/06 -  mV | 0004
"""""" 03/06 -  mV | 0006
"""""" 03/06 -  mV | 0008
"""""" 03/06 -  mV | 000A
"""""" 03/04 -  mV | 000C
"""""" 03/06 -  mV | O0OE
"""""" 03/06 -  mV | 0010
"""""" 03/06 -  mV | 0012
"""""" 03/06 -  mV | 0014
"""""" 03/046 - m% | 0016 2 | BOl6 2
,,,,,,,,,,,, i - Rl -
"""""" 03/06 -  mV | 001A
"""""" 03/06 -  mv | 00C
"""""" 03/06 -  mV | OOIE
"""""" 03/06 X  mA | 0020 _
"""""" 03/06 X  mA | 0022 g g
"""""" 03/06 X  mA | 002 o
- 030k X mA | 002 =
"""""" 03/04 X  mA | 0028 s

03/ 04 X mA 002A

03/04 - m% | 002C 2 | BO2C 2

03/04 -  m% | O002E 2 | BO2E 2
"""""" 03/04 -  mA | 0030
"""""" 03/04 -  mA | 0032
- L /06 - mA | 003

03/ 04 X mW 0036

03/04 X mW 003A

03/ 04 X mwW 003E

03/ 04 X mW 0042

03/04 X mvar 0046

03/06 X  mvar | 004A

03/04 X  mvar | OO4E

03/04 X mvar 0052

03/ 04 X mVA 0056

03/ 04 X mVA 005A

03/04 X mVA 005E

03/ 04 X mVA 0062

03/04 X 0001 | 0066

03/04 X 0.001 0068

03/ 04 X 0.001 006A

03/ 04 X 0.001 006C 2 B054

N
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INTEGER IEEE
Parameter [.Hex] Sign  M.U. | Register
(Hex)

Register

Words | Hex)

Words

o
w
~
o
~
>
o
o
o
o
o
o~
m
N
@
o
ol
o~
N

Phase 1 Displacement Power Factor (DPF1)

Communication Protocol

n
o
m
(=]
o
=

N
N

M Available only for ENH or DE instrument version.
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E code 1B INTEGER IEEE

Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)

Phase 1 Current Total Demand Distortion (TDDI1) 03/04 - 0.01% | o00CC 2 BOB4 2
Phase 1 Current Odd Demand Distortion (oDDI1) 03/ 04 - 0.01% | 00CE 2 BOB6 2
Phase 1 Current Even Demand Distortion (eDDI1) 03/ 04 - 0.01% | 00DO 2 B0OB8 2
Phase 2 Current Total Demand Distortion (TDDI2) 03 /04 - 0.01% 00D2 2 BOBA 2
Phase 2 Current 0dd Demand Distortion (oDDI2) 03 /04 - 0.01% | 00D4 2 BOBC 2
Phase 2 Current Even Demand Distortion (eDDI2) 03 /04 - 0.01% | 00Dé 2 BOBE 2
Phase 3 Current Total Demand Distortion (TDDI3]) 03/04 - 0.01% | 00D8 2 BOCO 2
Phase 3 Current 0dd Demand Distortion (oDDI3]) 03/04 - 0.01% | O0ODA 2 B0OC2 2
Phase 3 Current Even Demand Distortion (eDDI3) 03 /04 - 0.01% | o00DC 2 B0OC4 2
ENERGY COUNTERS
Imported Active Energy 03/ 04 - 0.1Wh 1B00 4 C500 2
Exported Active Energy 03/ 04 - 0.1Wh 1B04 4 C502 2
Imported Apparent Energy - IND/LAGGING 03/04 - 0.1VAh | 1B08 4 C504 2
Imported Apparent Energy - CAP/LEADING 03/04 - 0.17VAh | 1B0C 4 C506 2
Exported Apparent Energy - IND/LAGGING 03 /04 - 0.1VAh | 1B10 4 C508 2
Exported Apparent Energy - CAP/LEADING 03/ 04 - 0.1VAh 1B14 4 C50A 2
Imported Reactive Energy - IND/LAGGING 03 /04 - 0.1varh | 1B18 4 C50C 2
Imported Reactive Energy - CAP/LEADING 03 /04 - 0.1varh | 1B1C 4 C50E 2
Exported Reactive Energy - IND/LAGGING 03/04 - 0.1varh | 1B20 4 C510 2
Exported Reactive Energy - CAP/LEADING 03 /04 = 0.lvarh | 1B24 4 C512 2
DEMAND VALUES
Phase 1 Current Demand (11DMD) 03 /04 - mA 3000 2 D000 2
Phase 2 Current Demand (12DMD) 03 /04 - mA 3002 2 D002 2
Phase 3 Current Demand (I3DMD) 03 /04 - mA 3004 2 D004 2
Line 4 Current Demand (14DMD) 03 /04 - mA 3006 2 D006 2
Line 5 (Earth Leakage) Current Demand (I5DMD) 03/04 - mA 3008 2 D008 2
System Current Demand (1) DMD) 03/04 - mA 300A 2 DOOA 2
Phase 1 Negative Active Power Demand (-P1DMD) 03 /04 - mw 300C 4 DooC 2
Phase 1 Positive Active Power Demand (+P1DMD) 03/ 04 - mwW 3010 4 DOOE 2
Phase 2 Negative Active Power Demand (-P2DMD) 03/04 - mW 3014 4 D010 2
Phase 2 Positive Active Power Demand (+P2DMD)] 03/04 - mW 3018 4 D012 2
Phase 3 Negative Active Power Demand (-P3DMD) 03/ 04 - mW 301C 4 D014 2
Phase 3 Positive Active Power Demand (+P3DMD)] 03 /04 - mwW 3020 4 D016 2
System Negative Active Power Demand (-PyDMD) 03/04 - mwW 3024 4 D018 2
System Positive Active Power Demand (+P) DMD) 03/04 - mW 3028 4 DO1A 2
Phase 1 Negative Reactive Power Demand (-Q1DMD) 03 /04 - mvar 302C 4 Do1C 2
Phase 1 Positive Reactive Power Demand (+Q1DMD) 03 /04 - mvar 3030 4 DO1E 2
Phase 2 Negative Reactive Power Demand (-Q2DMD] 03/04 - mvar 3034 4 D020 2
Phase 2 Positive Reactive Power Demand (+Q2DMD) 03/04 - mvar 3038 4 D022 2
Phase 3 Negative Reactive Power Demand (-Q3DMD) 03/04 - mvar 303C 4 D024 2
Phase 3 Positive Reactive Power Demand (+Q3DMD) 03 /04 - mvar 3040 4 D026 2
System Negative Reactive Power Demand (-Q) DMD]) 03 /04 - mvar 3044 4 D028 2
System Positive Reactive Power Demand (+Q) DMD) 03/04 - mvar 3048 4 D02A 2
Phase 1 Negative Apparent Power Demand (-S1DMD)] 03 /04 - mVA 304C 4 D02C 2
Phase 1 Positive Apparent Power Demand (+51DMD) 03 /04 - mVA 3050 4 DO2E 2
Phase 2 Negative Apparent Power Demand (-S2DMD)] 03 /04 - mVA 3054 4 D030 2
Phase 2 Positive Apparent Power Demand (+52DMD) 03 /04 - mVA 3058 4 D032 2

M Available only for ENH or DE instrument version.
M Available only for DMD or DE instrument version.
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E code 1B INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)

Phase 3 Negative Apparent Power Demand (-S3DMD)] 03 /04 - mVA 305C 4 D034 2
Phase 3 Positive Apparent Power Demand (+S3DMD) 03/ 04 - mVA 3060 4 D036 2
System Negative Apparent Power Demand (-Sy DMD) 03/ 04 - mVA 3064 4 D038 2
System Positive Apparent Power Demand (+S) DMD] 03 /04 - mVA 3068 4 DO3A 2
Phase 1 Negative True Power Factor Demand (-S1DMD) 03 /04 - 0.001 306C 2 D03C 2
Phase 1 Positive True Power Factor Demand (+S1DMD]) 03 /04 - 0.001 306E 2 DO3E 2
Phase 2 Negative True Power Factor Demand (-5S2DMD) 03/ 04 - 0.001 3070 2 D040 2
Phase 2 Positive True Power Factor Demand (+52DMD)] 03/04 - 0.001 3072 2 D042 2
Phase 3 Negative True Power Factor Demand (-S3DMD) 03/04 - 0.001 3074 2 D044 2
Phase 3 Positive True Power Factor Demand (+S3DMD) 03/ 04 - 0.001 3076 2 D046 2
System Negative True Power Factor Demand (-Sy DMD) 03/04 - 0.001 3078 2 D048 2
System Positive True Power Factor Demand [+SZDMD] 03/04 - 0.001 307A 2 DOzA 2
DEMAND MAX VALUES

Phase 1 Current DMD MAX (11DMDMAX] - Previous Month 03 /04 - mA 3F00 2 DFO0O0 2
Timestamp in Compact BCD format 03/04 - 10ms 3F02 4 DF02 4
Phase 1 Current DMD MAX (I1DMDMAX] - Actual Month 03/04 - mA 3F06 2 DFO06 2
Timestamp in Compact BCD format 03/04 = 10ms 3F08 4 DF08 4
Phase 1 Current DMD MAX (I11DMDMAX)] - Previous Week 03/04 - mA 3F0C 2 DFOC 2
Timestamp in Compact BCD format 03 /04 - 10ms 3FOE 4 DFOE 4
Phase 1 Current DMD MAX (I1DMDMAX] - Actual Week 03/ 04 - mA 3F12 2 DF12 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F14 4 DF14 4
Phase 1 Current DMD MAX (I1DMDMAX)] - Previous Day 03 /04 - mA 3F18 2 DF18 2
Timestamp in Compact BCD format 03/04 = 10ms 3F1A 4 DF1A 4
Phase 1 Current DMD MAX (I1DMDMAX)] - Actual Day 03 /04 - mA 3F1E 2 DF1E 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F20 4 DF20 4
Phase 2 Current DMD MAX (I2DMDMAX] - Previous Month 03 /04 - mA 3F24 2 DF24 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F26 4 DF26 4
Phase 2 Current DMD MAX (I2DMDMAX] - Actual Month 03 /04 - mA 3F2A 2 DF2A 2
Timestamp in Compact BCD format 03/04 - 10ms 3F2C 4 DF2C 4
Phase 2 Current DMD MAX (I2DMDMAX)] - Previous Week 03/04 - mA 3F30 2 DF30 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F32 4 DF32 4
Phase 2 Current DMD MAX (I2DMDMAX) - Actual Week 03/ 04 - mA 3F36 2 DF36 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F38 4 DF38 4
Phase 2 Current DMD MAX (I2DMDMAX] - Previous Day 03/ 04 - mA 3F3C 2 DF3C 2
Timestamp in Compact BCD format 03/04 - 10ms 3F3E 4 DF3E 4
Phase 2 Current DMD MAX (I2DMDMAX] - Actual Day 03/ 04 - mA 3F42 2 DF42 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F44 4 DF44 4
Phase 3 Current DMD MAX (I3DMDMAX)] - Previous Month 03 /04 - mA 3F48 2 DF48 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F4A 4 DF4A 4
Phase 3 Current DMD MAX (I3DMDMAX)] - Actual Month 03/ 04 - mA 3F4E 2 DF4E 2
Timestamp in Compact BCD format 03/ 04 = 10ms 3F50 4 DF50 4
Phase 3 Current DMD MAX (I3DMDMAX)] - Previous Week 03 /04 - mA 3F54 2 DF54 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F56 4 DF56 4
Phase 3 Current DMD MAX (I3DMDMAX)] - Actual Week 03 /04 - mA 3F5A 2 DF5A 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F5C 4 DF5C 4
Phase 3 Current DMD MAX (I3DMDMAX] - Previous Day 03/04 - mA 3F60 2 DF60 2
Timestamp in Compact BCD format 03/04 - 10ms 3F62 4 DFé62 4

M Available only for DMD or DE instrument version.
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E code IO INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Phase 3 Current DMD MAX (I3DMDMAX)] - Actual Day 03/04 - mA 3F66 2 DFé66 2
Timestamp in Compact BCD format 03/ 04 = 10ms 3F68 4 DFé8 4
Line 4 Current DMD MAX (I4DMDMAX)] - Previous Month 03 /04 - mA 3F6C 2 DFéC 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F6E 4 DF6E 4
Line 4 Current DMD MAX (I14DMDMAX] - Actual Month 03 /04 - mA 3F72 2 DF72 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F74 4 DF74 4
Line 4 Current DMD MAX (I14DMDMAX] - Previous Week 03/ 04 - mA 3F78 2 DF78 2
Timestamp in Compact BCD format 03/04 - 10ms 3F7A 4 DF7A 4
Line 4 Current DMD MAX (I14ADMDMAX]) - Actual Week 03/ 04 - mA 3F7E 2 DF7E 2
Timestamp in Compact BCD format 03/ 04 - 10ms 3F80 4 DF80 4
Line 4 Current DMD MAX (I4DMDMAX] - Previous Day 03/04 - mA 3F84 2 DF84 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F86 4 DF86 4
Line 4 Current DMD MAX (I4DMDMAX) - Actual Day 03/04 - mA 3F8A 2 DF8A 2
Timestamp in Compact BCD format 03/ 04 = 10ms 3F8C 4 DF8C 4
Line 5 (EL) Current DMD MAX (I5DMDMAX] - Previous Month 03 /04 - mA 3F90 2 DF90 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F92 4 DF92 4
Line 5 (EL] Current DMD MAX (I5DMDMAX) - Actual Month 03/ 04 - mA 3F96 2 DF96 2
Timestamp in Compact BCD format 03 /04 - 10ms 3F98 4 DF98 4
Line 5 (EL) Current DMD MAX (I5DMDMAX] - Previous Week 03 /04 - mA 3F9C 2 DF9C 2
Timestamp in Compact BCD format 03/ 04 = 10ms 3F9E 4 DF9E 4
Line 5 (EL) Current DMD MAX (I5SDMDMAX)] - Actual Week 03 /04 - mA 3FA2 2 DFA2 2
Timestamp in Compact BCD format 03/04 - 10ms 3FA4 4 DFA4 4
Line 5 (EL) Current DMD MAX (I5DMDMAX)] - Previous Day 03/ 04 - mA 3FA8 2 DFAS8 2
Timestamp in Compact BCD format 03 /04 - 10ms 3FAA 4 DFAA 4
Line 5 (EL) Current DMD MAX (I5DMDMAX] - Actual Day 03/04 - mA 3FAE 2 DFAE 2
Timestamp in Compact BCD format 03/04 - 10ms 3FBO 4 DFBO 4
System Current DMD MAX (IyDMDMAX)] - Previous Month 03 /04 - mA 3FB4 2 DFB4 2
Timestamp in Compact BCD format 03 /04 - 10ms 3FB6 4 DFBé 4
System Current DMD MAX (IyDMDMAX) - Actual Month 03/ 04 - mA 3FBA 2 DFBA 2
Timestamp in Compact BCD format 03 /04 - 10ms 3FBC 4 DFBC 4
System Current DMD MAX (IyDMDMAX)] - Previous Week 03/04 - mA 3FCO 2 DFCO 2
Timestamp in Compact BCD format 03 /04 - 10ms 3FC2 4 DFC2 4
System Current DMD MAX (IyDMDMAX) - Actual Week 03/ 04 - mA 3FCé 2 DFCé 2
Timestamp in Compact BCD format 03 /04 - 10ms 3FC8 4 DFC8 4
System Current DMD MAX (IyDMDMAX] - Previous Day 03/04 - mA 3FCC 2 DFCC 2
Timestamp in Compact BCD format 03/04 = 10ms 3FCE 4 DFCE 4
System Current DMD MAX (IYyDMDMAX] - Actual Day 03 /04 - mA 3FD2 2 DFD2 2
Timestamp in Compact BCD format 03/ 04 - 10ms 3FD4 4 DFD4 4
Phase 1 Neg. Active Power DMD MAX (-P1DMDMAX] - Previous Month 03 / 04 - mW 3FD8 4 DFD8 2
Timestamp in Compact BCD 03 /04 - 10ms 3FDC 4 DFDA 4
Phase 1 Pos. Active Power DMD MAX (+P1DMDMAX] - Previous Month 03/ 04 = mW 3FEO 4 DFDE 2
Timestamp in Compact BCD 03/ 04 = 10ms 3FE4 4 DFEOQ 4
Phase 1 Neg. Active Power DMD MAX (-P1DMDMAX] - Actual Month 03/ 04 - mW 3FE8 4 DFE4 2
Timestamp in Compact BCD 03 /04 - 10ms 3FEC 4 DFE6 4
Phase 1 Pos. Active Power DMD MAX (+P1DMDMAX] - Actual Month 03 /04 - mW 3FF0 4 DFEA 2
Timestamp in Compact BCD 03 /04 - 10ms 3FF4 4 DFEC 4
Phase 1 Neg. Active Power DMD MAX (-P1DMDMAX] - Previous Week 03 /04 - mW 3FF8 4 DFFO 2

M Available only for DMD or DE instrument version.

MODBUS RTU/TCP

149

7))
-
m
o
o
=

°
S
2
o
2
o
=
S
2
1]
2
=
=
=
=
S
(8]




wn
-
m
(=]
(=
=

°
S
2
)
<
o
=
S
=
©
o3
c
5
£
£
S
(&)

E code IO INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Timestamp in Compact BCD 03 /04 - 10ms 3FFC 4 DFF2 4
Phase 1 Pos. Active Power DMD MAX (+P1DMDMAX] - Previous Week 03/ 04 - mW 4000 4 DFFé 2
Timestamp in Compact BCD 03/ 04 - 10ms 4004 4 DFF8 4
Phase 1 Neg. Active Power DMD MAX (-P1DMDMAX] - Actual Week 03/ 04 - mW 4008 4 DFFC 2
Timestamp in Compact BCD 03 /04 - 10ms 400C 4 DFFE 4
Phase 1 Pos. Active Power DMD MAX (+P1DMDMAX] - Actual Week 03 /04 - mW 4010 4 E002 2
Timestamp in Compact BCD 03 /04 - 10ms 4014 4 E004 4
Phase 1 Neg. Active Power DMD MAX (-P1DMDMAX] - Previous Day 03 /04 - mwW 4018 4 E008 2
Timestamp in Compact BCD 03/ 04 - 10ms 401C 4 EOOA 4
Phase 1 Pos. Active Power DMD MAX (+P1DMDMAX) - Previous Day 03/ 04 - mW 4020 4 EOOE 2
Timestamp in Compact BCD 03/04 - 10ms 4024 4 EQ10 4
Phase 1 Neg. Active Power DMD MAX (-P1DMDMAX] - Actual Day 03 /04 - mW 4028 4 E014 2
Timestamp in Compact BCD 03/ 04 - 10ms 402C 4 E016 4
Phase 1 Pos. Active Power DMD MAX (+P1DMDMAX)] - Actual Day 03/ 04 - mwW 4030 4 EO1A 2
Timestamp in Compact BCD 03 /04 - 10ms 4034 4 E01C 4
Phase 2 Neg. Active Power DMD MAX (-P2DMDMAX] - Previous Month 03 / 04 - mW 4038 4 E020 2
Timestamp in Compact BCD 03/04 - 10ms 403C 4 E022 4
Phase 2 Pos. Active Power DMD MAX (+P2DMDMAX] - Previous Month 03/ 04 = mW 4040 4 E026 2
Timestamp in Compact BCD 03 /04 = 10ms 4044 4 E028 4
Phase 2 Neg. Active Power DMD MAX (-P2DMDMAX] - Actual Month 03/04 - mW 4048 4 E02C 2
Timestamp in Compact BCD 03/ 04 - 10ms 404C 4 E02E 4
Phase 2 Pos. Active Power DMD MAX (+P2DMDMAX] - Actual Month 03/04 - mW 4050 4 E032 2
Timestamp in Compact BCD 03/ 04 - 10ms 4054 4 E034 4
Phase 2 Neg. Active Power DMD MAX (-P2DMDMAX] - Previous Week 03/ 04 - mW 4058 4 E038 2
Timestamp in Compact BCD 03/04 = 10ms 405C 4 EO3A 4
Phase 2 Pos. Active Power DMD MAX (+P2DMDMAX) - Previous Week 03/04 - mwW 4060 4 EO3E 2
Timestamp in Compact BCD 03/ 04 - 10ms 4064 4 E040 4
Phase 2 Neg. Active Power DMD MAX (-P2DMDMAX] - Actual Week 03 /04 - mW 4068 4 EQ44 2
Timestamp in Compact BCD 03 /04 - 10ms 406C 4 EQ046 4
Phase 2 Pos. Active Power DMD MAX (+P2DMDMAX] - Actual Week 03/04 = mW 4070 4 E04A 2
Timestamp in Compact BCD 03/04 - 10ms 4074 4 E04C 4
Phase 2 Neg. Active Power DMD MAX (-P2DMDMAX] - Previous Day 03/04 - mW 4078 4 E050 2
Timestamp in Compact BCD 03 /04 - 10ms 407C 4 E052 4
Phase 2 Pos. Active Power DMD MAX (+P2DMDMAX) - Previous Day 03/04 - mwW 4080 4 E056 2
Timestamp in Compact BCD 03 /04 - 10ms 4084 4 E058 4
Phase 2 Neg. Active Power DMD MAX (-P2DMDMAX] - Actual Day 03/04 - mwW 4088 4 E05C 2
Timestamp in Compact BCD 03/ 04 - 10ms 408C 4 EO5E 4
Phase 2 Pos. Active Power DMD MAX (+P2DMDMAX] - Actual Day 03 /04 - mwW 4090 4 E062 2
Timestamp in Compact BCD 03/04 - 10ms 4094 4 EQ64 4
Phase 3 Neg. Active Power DMD MAX (-P3DMDMAX] - Previous Month 03/ 04 - mW 4098 4 E068 2
Timestamp in Compact BCD 03 /04 - 10ms 409C 4 E06A 4
Phase 3 Pos. Active Power DMD MAX (+P3DMDMAX] - Previous Month 03/ 04 - mW 40A0 4 EO6E 2
Timestamp in Compact BCD 03/ 04 - 10ms 4LOAL 4 EQ70 4
Phase 3 Neg. Active Power DMD MAX (-P3DMDMAX] - Actual Month 03/04 - mW 40A8 4 EQ74 2
Timestamp in Compact BCD 03 /04 - 10ms 40AC 4 EQ076 4
Phase 3 Pos. Active Power DMD MAX (+P3DMDMAX] - Actual Month 03 /04 - mwW 40B0 4 EQ7A 2
Timestamp in Compact BCD 03 /04 - 10ms 40B4 4 EQ7C 4

M Available only for DMD or DE instrument version.
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E code IO INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Phase 3 Neg. Active Power DMD MAX (-P3DMDMAX] - Previous Week 03 /04 - mW 40B8 4 E080 2
Timestamp in Compact BCD 03/04 = 10ms 40BC 4 E082 4
Phase 3 Pos. Active Power DMD MAX (+P3DMDMAX] - Previous Week 03 /04 - mwW 40C0 4 E086 2
Timestamp in Compact BCD 03 /04 - 10ms 40C4 4 E088 4
Phase 3 Neg. Active Power DMD MAX (-P3DMDMAX] - Actual Week 03 /04 - mW 40C8 4 E08C 2
Timestamp in Compact BCD 03/04 - 10ms 40CC 4 EO8E 4
Phase 3 Pos. Active Power DMD MAX (+P3DMDMAX] - Actual Week 03 /04 = mW 40D0 4 E092 2
Timestamp in Compact BCD 03/04 - 10ms 40D4 4 E094 4
Phase 3 Neg. Active Power DMD MAX (-P3DMDMAX] - Previous Day 03/04 - mW 40D8 4 E098 2
Timestamp in Compact BCD 03 /04 - 10ms 40DC 4 E09A 4
Phase 3 Pos. Active Power DMD MAX (+P3DMDMAX) - Previous Day 03/04 - mW 40EQ 4 EQ9E 2
Timestamp in Compact BCD 03/ 04 - 10ms 4OE4 4 EOCAO 4
Phase 3 Neg. Active Power DMD MAX (-P3DMDMAX] - Actual Day 03 /04 - mW 4OE8 4 EOCA4 2
Timestamp in Compact BCD 03/ 04 - 10ms | 40EC 4 EOA6 4
Phase 3 Pos. Active Power DMD MAX (+P3DMDMAX] - Actual Day 03/ 04 - mwW 40F0 4 EOAA 2
Timestamp in Compact BCD 03/ 04 - 10ms 4OF4 4 EOAC 4
System Neg. Active Power DMD MAX (-PY DMDMAX] - Previous Month 03 / 04 - mW 4OF8 4 EOBO 2
Timestamp in Compact BCD 03 /04 - 10ms 4OFC 4 EOB2 4
System Pos. Active Power DMD MAX (+Py DMDMAX] - Previous Month 03/ 04 - mwW 4100 4 EOB6 2
Timestamp in Compact BCD 03/ 04 - 10ms 4104 4 EOBS8 4
System Neg. Active Power DMD MAX (-Py DMDMAX] - Actual Month 03 /04 - mwW 4108 4 EOBC 2
Timestamp in Compact BCD 03/04 - 10ms 410C 4 EOBE 4
System Pos. Active Power DMD MAX (+Py DMDMAX] - Actual Month 03 /04 - mW 4110 4 E0C2 2
Timestamp in Compact BCD 03 /04 - 10ms 4114 4 EOC4 4
System Neg. Active Power DMD MAX (-PY DMDMAX] - Previous Week 03 /04 - mwW 4118 4 EOC8 2
Timestamp in Compact BCD 03/04 - 10ms 411C 4 EOCA 4
System Pos. Active Power DMD MAX (+P) DMDMAX] - Previous Week 03 /04 - mwW 4120 4 EOCE 2
Timestamp in Compact BCD 03/04 - 10ms 4124 4 EODO 4
System Neg. Active Power DMD MAX (-PY DMDMAX] - Actual Week 03 /04 - mwW 4128 4 EOD4 2
Timestamp in Compact BCD 03 /04 - 10ms 412C 4 EOD6 4
System Pos. Active Power DMD MAX (+Py DMDMAX] - Actual Week 03 /04 - mwW 4130 4 EODA 2
Timestamp in Compact BCD 03/04 - 10ms 4134 4 EODC 4
System Neg. Active Power DMD MAX (-Py DMDMAX] - Previous Day 03 /04 - mwW 4138 4 EOEO 2
Timestamp in Compact BCD 03 /04 - 10ms 413C 4 EOE2 4
System Pos. Active Power DMD MAX (+Py DMDMAX] - Previous Day 03 /04 - mwW 4140 4 EOE6 2
Timestamp in Compact BCD 03/04 = 10ms 4144 4 EOE8 4
System Neg. Active Power DMD MAX (-Py DMDMAX] - Actual Day 03/04 - mwW 4148 4 EOEC 2
Timestamp in Compact BCD 03 /04 - 10ms 414C 4 EOEE 4
System Pos. Active Power DMD MAX (+Py DMDMAX] - Actual Day 03 /04 - mW 4150 4 EOF2 2
Timestamp in Compact BCD 03 /04 - 10ms 4154 4 EOF4 4
Phase 1 Neg. Reactive Power DMD MAX (-Q1DMDMAX] - Previous Month 03 / 04 - mvar 4158 4 EOF8 2
Timestamp in Compact BCD 03/04 = 10ms 415C 4 EOFA 4
Phase 1 Pos. Reactive Power DMD MAX (+Q1DMDMAX] - Previous Month 03 / 04 - mvar 4160 4 EOFE 2
Timestamp in Compact BCD 03 /04 - 10ms 4164 4 E100 4
Phase 1 Neg. Reactive Power DMD MAX (-Q1DMDMAX] - Actual Month 03 /04 - mvar 4168 4 E104 2
Timestamp in Compact BCD 03 /04 - 10ms 416C 4 E106 4
Phase 1 Pos. Reactive Power DMD MAX (+Q1DMDMAX] - Actual Month 03/04 - mvar 4170 4 E10A 2

M Available only for DMD or DE instrument version.
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E code 1B INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Timestamp in Compact BCD 03 /04 - 10ms 4174 4 E10C 4
Phase 1 Neg. Reactive Power DMD MAX (-Q1DMDMAX)] - Previous Week 03/04 - mvar 4178 4 E110 2
Timestamp in Compact BCD 03/ 04 - 10ms 417C 4 E112 4
Phase 1 Pos. Reactive Power DMD MAX (+Q1DMDMAX] - Previous Week 03 /04 - mvar 4180 4 E116 2
Timestamp in Compact BCD 03 /04 - 10ms 4184 4 E118 4
Phase 1 Neg. Reactive Power DMD MAX (-Q1DMDMAX)] - Actual Week 03 /04 - mvar 4188 4 E11C 2
Timestamp in Compact BCD 03 /04 - 10ms 418C 4 ET1E 4
Phase 1 Pos. Reactive Power DMD MAX (+Q1DMDMAX] - Actual Week 03/ 04 - mvar 4190 4 E122 2
Timestamp in Compact BCD 03/ 04 - 10ms 4194 4 E124 4
Phase 1 Neg. Reactive Power DMD MAX (-Q1DMDMAX] - Previous Day 03/ 04 - mvar 4198 4 E128 2
Timestamp in Compact BCD 03 /04 - 10ms 419C 4 E12A 4
Phase 1 Pos. Reactive Power DMD MAX (+Q1DMDMAX] - Previous Day 03/04 - mvar 41A0 4 E12E 2
Timestamp in Compact BCD 03/ 04 - 10ms L1AL 4 E130 4
Phase 1 Neg. Reactive Power DMD MAX (-Q1DMDMAX)] - Actual Day 03/ 04 = mvar 41A8 4 E134 2
Timestamp in Compact BCD 03 /04 - 10ms 41AC 4 E136 4
Phase 1 Pos. Reactive Power DMD MAX (+Q1DMDMAX] - Actual Day 03/ 04 - mvar 41B0 4 E13A 2
Timestamp in Compact BCD 03/04 - 10ms 41B4 4 E13C 4
Phase 2 Neg. Reactive Power DMD MAX (-Q2DMDMAX) - Previous Month 03/ 04 - mvar 41B8 4 E140 2
Timestamp in Compact BCD 03 /04 = 10ms 41BC 4 E142 4
Phase 2 Pos. Reactive Power DMD MAX (+Q2DMDMAX] - Previous Month 03/ 04 - mvar 41C0 4 E146 2
Timestamp in Compact BCD 03/ 04 - 10ms 41C4 4 E148 4
Phase 2 Neg. Reactive Power DMD MAX (-Q2DMDMAX] - Actual Month 03/04 - mvar 41C8 4 E14C 2
Timestamp in Compact BCD 03 /04 - 10ms 41CC 4 E14E 4
Phase 2 Pos. Reactive Power DMD MAX (+Q2DMDMAKX] - Actual Month 03/04 - mvar 41D0 4 E152 2
Timestamp in Compact BCD 03/04 = 10ms 41D4 4 E154 4
Phase 2 Neg. Reactive Power DMD MAX (-Q2DMDMAX] - Previous Week 03/04 - mvar 41D8 4 E158 2
Timestamp in Compact BCD 03 /04 - 10ms 41DC 4 E15A 4
Phase 2 Pos. Reactive Power DMD MAX (+Q2DMDMAX] - Previous Week 03 /04 - mvar 41EQ 4 E15E 2
Timestamp in Compact BCD 03 /04 - 10ms 41E4 4 E160 4
Phase 2 Neg. Reactive Power DMD MAX (-Q2DMDMAX] - Actual Week 03/04 - mvar 41E8 4 E164 2
Timestamp in Compact BCD 03/04 - 10ms 41EC 4 E166 4
Phase 2 Pos. Reactive Power DMD MAX (+Q2DMDMAX] - Actual Week 03 /04 - mvar 41F0 4 E16A 2
Timestamp in Compact BCD 03 /04 - 10ms 41F4 4 E16C 4
Phase 2 Neg. Reactive Power DMD MAX (-Q2DMDMAX] - Previous Day 03/04 - mvar 41F8 4 E170 2
Timestamp in Compact BCD 03 /04 - 10ms 41FC 4 E172 4
Phase 2 Pos. Reactive Power DMD MAX (+Q2DMDMAX] - Previous Day 03/ 04 - mvar 4200 4 E176 2
Timestamp in Compact BCD 03/ 04 - 10ms 4204 4 E178 4
Phase 2 Neg. Reactive Power DMD MAX (-Q2DMDMAX] - Actual Day 03/04 - mvar 4208 4 E17C 2
Timestamp in Compact BCD 03 /04 - 10ms 420C 4 E17E 4
Phase 2 Pos. Reactive Power DMD MAX (+Q2DMDMAX] - Actual Day 03 /04 = mvar 4210 4 E182 2
Timestamp in Compact BCD 03 /04 - 10ms 4214 4 E184 4
Phase 3 Neg. Reactive Power DMD MAX (-Q3DMDMAX] - Previous Month 03 / 04 - mvar 4218 4 E188 2
Timestamp in Compact BCD 03/ 04 - 10ms 421C 4 E18A 4
Phase 3 Pos. Reactive Power DMD MAX (+Q3DMDMAX] - Previous Month 03 / 04 - mvar 4220 4 E18E 2
Timestamp in Compact BCD 03 /04 - 10ms 4224 4 E190 4
Phase 3 Neg. Reactive Power DMD MAX (-Q3DMDMAX] - Actual Month 03 /04 - mvar 4228 4 E194 2
Timestamp in Compact BCD 03 /04 - 10ms 422C 4 E196 4

M Available only for DMD or DE instrument version.
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E code 1B INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)

Phase 3 Pos. Reactive Power DMD MAX (+Q3DMDMAX) - Actual Month 03/04 - mvar 4230 4 E19A 2

Timestamp in Compact BCD 03/04 = 10ms 4234 4 E19C 4

Phase 3 Neg. Reactive Power DMD MAX (-Q3DMDMAX)] - Previous Week 03/ 04 - mvar 4238 4 E1A0 2

Timestamp in Compact BCD 03 /04 - 10ms 423C 4 E1A2 4

Phase 3 Pos. Reactive Power DMD MAX (+Q3DMDMAX] - Previous Week 03 /04 - mvar 4240 4 E1A6 2

Timestamp in Compact BCD 03 /04 - 10ms 4244 4 E1A8 4

Phase 3 Neg. Reactive Power DMD MAX (-Q3DMDMAX)] - Actual Week 03/ 04 - mvar 4248 4 E1AC 2

Timestamp in Compact BCD 03/ 04 - 10ms 424C 4 E1AE 4

Phase 3 Pos. Reactive Power DMD MAX (+Q3DMDMAX] - Actual Week 03 /04 - mvar 4250 4 E1B2 2

Timestamp in Compact BCD 03 /04 - 10ms 4254 4 E1B4 4

Phase 3 Neg. Reactive Power DMD MAX (-Q3DMDMAX] - Previous Day 03 /04 - mvar 4258 4 E1B8 2

Timestamp in Compact BCD 03 /04 - 10ms 425C 4 E1BA 4

Phase 3 Pos. Reactive Power DMD MAX (+Q3DMDMAX] - Previous Day 03/04 - mvar 4260 4 E1BE 2

Timestamp in Compact BCD 03/04 - 10ms 4264 4 E1CO 4

Phase 3 Neg. Reactive Power DMD MAX (-Q3DMDMAX)] - Actual Day 03 /04 - mvar 4268 4 E1C4 2

Timestamp in Compact BCD 03/04 - 10ms 426C 4 E1C6 4

Phase 3 Pos. Reactive Power DMD MAX (+Q3DMDMAX] - Actual Day 03/04 = mvar 4270 4 E1CA 2

Timestamp in Compact BCD 03/ 04 - 10ms 4274 4 E1CC 4

System Neg. Reactive Power DMD MAX (-Q) DMDMAX)] - Previous Month 03/ 04 - mvar 4278 4 E1DO 2

Timestamp in Compact BCD 03/04 - 10ms 427C 4 E1D2 4 () ?;»
System Pos. Reactive Power DMD MAX (+Qy DMDMAX] - Previous Month 03/ 04 - mvar 4280 4 E1Dé 2 3 :L;
Timestamp in Compact BCD 03 /04 - 10ms 4284 4 E1D8 4 (=¥
System Neg. Reactive Power DMD MAX (-Q) DMDMAX] - Actual Month 03 /04 - mvar 4288 4 E1DC 2 o g
Timestamp in Compact BCD 03/ 04 - 10ms 428C 4 E1DE 4 =3
System Pos. Reactive Power DMD MAX (+Qy DMDMAX] - Actual Month 03/04 - mvar 4290 4 E1E2 2

Timestamp in Compact BCD 03/04 - 10ms 4294 4 E1E4 4

System Neg. Reactive Power DMD MAX (-Qy DMDMAX] - Previous Week 03/ 04 - mvar 4298 4 E1E8 2

Timestamp in Compact BCD 03/04 - 10ms 429C 4 E1EA 4

System Pos. Reactive Power DMD MAX (+Qy DMDMAX] - Previous Week 03 /04 = mvar 42A0 4 E1EE 2

Timestamp in Compact BCD 03/ 04 - 10ms 4L2A4 4 ETFO 4

System Neg. Reactive Power DMD MAX (-Qy DMDMAX)] - Actual Week 03 /04 - mvar 42A8 4 E1F4 2

Timestamp in Compact BCD 03/04 - 10ms 42AC 4 E1F6 4

System Pos. Reactive Power DMD MAX (+Qy DMDMAX) - Actual Week 03 /04 - mvar 42B0 4 E1FA 2

Timestamp in Compact BCD 03/04 - 10ms 42B4 4 E1FC 4

System Neg. Reactive Power DMD MAX (-Qy DMDMAX] - Previous Day 03 /04 - mvar 42B8 4 E200 2

Timestamp in Compact BCD 03/04 = 10ms 42BC 4 E202 4

System Pos. Reactive Power DMD MAX (+Qy DMDMAX] - Previous Day 03/ 04 - mvar 42C0 4 E206 2

Timestamp in Compact BCD 03 /04 - 10ms 42C4 4 E208 4

System Neg. Reactive Power DMD MAX (-Qy DMDMAX] - Actual Day 03 /04 - mvar 42C8 4 E20C 2

Timestamp in Compact BCD 03 /04 - 10ms 42CC 4 E20E 4

System Pos. Reactive Power DMD MAX (+Q)y DMDMAX] - Actual Day 03/04 - mvar 42D0 4 E212 2

Timestamp in Compact BCD 03/04 = 10ms 42D4 4 E214 4

Phase 1 Neg. Apparent Power DMD MAX (-S1DMDMAX] - Previous Month 03 / 04 - mVA 42D8 4 E218 2

Timestamp in Compact BCD 03 /04 - 10ms 42DC 4 E21A 4

Phase 1 Pos. Apparent Power DMD MAX (+S1DMDMAX] - Previous Month 03 / 04 - mVA 42EQ 4 E21E 2

Timestamp in Compact BCD 03 /04 - 10ms 4L2E4 4 E220 4

Phase 1 Neg. Apparent Power DMD MAX (-S1TDMDMAX] - Actual Month 03 /04 - mVA 42E8 4 E224 2

M Available only for DMD or DE instrument version.
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Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Timestamp in Compact BCD 03 /04 - 10ms 42EC 4 E226 4
Phase 1 Pos. Apparent Power DMD MAX (+S1DMDMAX] - Actual Month 03/ 04 - mVA 42F0 4 E22A 2
Timestamp in Compact BCD 03/ 04 - 10ms 42F4 4 E22C 4
Phase 1 Neg. Apparent Power DMD MAX (-S1DMDMAX] - Previous Week 03/ 04 - mVA 42F8 4 E230 2
Timestamp in Compact BCD 03 /04 - 10ms 42FC 4 E232 4
Phase 1 Pos. Apparent Power DMD MAX (+51DMDMAX] - Previous Week 03 /04 - mVA 4300 4 E236 2
Timestamp in Compact BCD 03 /04 - 10ms 4304 4 E238 4
Phase 1 Neg. Apparent Power DMD MAX (-S1DMDMAX] - Actual Week 03/ 04 - mVA 4308 4 E23C 2
Timestamp in Compact BCD 03/ 04 - 10ms 430C 4 E23E 4
Phase 1 Pos. Apparent Power DMD MAX (+S1DMDMAX] - Actual Week 03/ 04 - mVA 4310 4 E242 2
Timestamp in Compact BCD 03 /04 - 10ms 4314 4 E244 4
Phase 1 Neg. Apparent Power DMD MAX (-S1DMDMAX] - Previous Day 03/04 - mVA 4318 4 E248 2
Timestamp in Compact BCD 03/04 - 10ms 431C 4 E24A 4
Phase 1 Pos. Apparent Power DMD MAX (+S51DMDMAX)] - Previous Day 03/04 - mVA 4320 4 E24E 2
Timestamp in Compact BCD 03 /04 - 10ms 4324 4 E250 4
Phase 1 Neg. Apparent Power DMD MAX (-S1DMDMAX] - Actual Day 03/ 04 - mVA 4328 4 E254 2
Timestamp in Compact BCD 03/04 - 10ms 432C 4 E256 4
Phase 1 Pos. Apparent Power DMD MAX (+51DMDMAX] - Actual Day 03/ 04 - mVA 4330 4 E25A 2
Timestamp in Compact BCD 03/04 = 10ms 4334 4 E25C 4
n g Phase 2 Neg. Apparent Power DMD MAX (-S2DMDMAX] - Previous Month 03 / 04 - mVA 4338 4 E260 2
3 g Timestamp in Compact BCD 03/ 04 - 10ms 433C 4 E262 4
(=¥ Phase 2 Pos. Apparent Power DMD MAX (+S2DMDMAX] - Previous Month 03 / 04 - mVA 4340 4 E266 2
o g Timestamp in Compact BCD 03/ 04 - 10ms 4344 4 E268 4
=3 Phase 2 Neg. Apparent Power DMD MAX (-S2DMDMAX] - Actual Month 03/ 04 - mVA 4348 4 E26C 2
Timestamp in Compact BCD 03/04 = 10ms 434C 4 E26E 4
Phase 2 Pos. Apparent Power DMD MAX (+S2DMDMAX] - Actual Month 03 /04 - mVA 4350 4 E272 2
Timestamp in Compact BCD 03/ 04 - 10ms 4354 4 E274 4
Phase 2 Neg. Apparent Power DMD MAX (-S2DMDMAX] - Previous Week 03/ 04 - mVA 4358 4 E278 2
Timestamp in Compact BCD 03 /04 - 10ms 435C 4 E27A 4
Phase 2 Pos. Apparent Power DMD MAX (+52DMDMAX] - Previous Week 03 /04 - mVA 4360 4 E27E 2
Timestamp in Compact BCD 03/04 - 10ms 4364 4 E280 4
Phase 2 Neg. Apparent Power DMD MAX (-S2DMDMAX] - Actual Week 03/04 - mVA 4368 4 E284 2
Timestamp in Compact BCD 03/ 04 - 10ms 436C 4 E286 4
Phase 2 Pos. Apparent Power DMD MAX (+S2DMDMAX] - Actual Week 03/04 - mVA 4370 4 E28A 2
Timestamp in Compact BCD 03 /04 - 10ms 4374 4 E28C 4
Phase 2 Neg. Apparent Power DMD MAX (-S2DMDMAX] - Previous Day 03 /04 - mVA 4378 4 E290 2
Timestamp in Compact BCD 03/ 04 - 10ms 437C 4 E292 4
Phase 2 Pos. Apparent Power DMD MAX (+S2DMDMAX] - Previous Day 03 /04 - mVA 4380 4 E296 2
Timestamp in Compact BCD 03/04 - 10ms 4384 4 E298 4
Phase 2 Neg. Apparent Power DMD MAX (-S2DMDMAX) - Actual Day 03 /04 - mVA 4388 4 E29C 2
Timestamp in Compact BCD 03 /04 - 10ms 438C 4 E29E 4
Phase 2 Pos. Apparent Power DMD MAX (+52DMDMAX] - Actual Day 03 /04 - mVA 4390 4 E2A2 2
Timestamp in Compact BCD 03/ 04 - 10ms 4394 4 E2A4 4
Phase 3 Neg. Apparent Power DMD MAX (-S3DMDMAX] - Previous Month 03 / 04 - mVA 4398 4 E2A8 2
Timestamp in Compact BCD 03/04 - 10ms 439C 4 E2AA 4
Phase 3 Pos. Apparent Power DMD MAX (+S3DMDMAX] - Previous Month 03 / 04 - mVA 43A0 4 E2AE 2
Timestamp in Compact BCD 03 /04 - 10ms 43A4 4 E2B0 4

M Available only for DMD or DE instrument version.
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Parameter (Hex) Sign M.U. | Register Words Register Words
(Hex) (Hex)

Phase 3 Neg. Apparent Power DMD MAX (-S3DMDMAX] - Actual Month 03 /04 - mVA 43A8 4 E2B4 2

Timestamp in Compact BCD 03/ 04 = 10ms 43AC 4 E2B6 4

Phase 3 Pos. Apparent Power DMD MAX (+S3DMDMAX] - Actual Month 03/ 04 - mVA 43B0 4 E2BA 2

Timestamp in Compact BCD 03 /04 - 10ms 43B4 4 E2BC 4

Phase 3 Neg. Apparent Power DMD MAX (-S3DMDMAX] - Previous Week 03/ 04 - mVA 43B8 4 E2CO0 2

Timestamp in Compact BCD 03 /04 - 10ms 43BC 4 E2C2 4

Phase 3 Pos. Apparent Power DMD MAX (+S3DMDMAX] - Previous Week 03 /04 - mVA 43C0 4 E2C6 2

Timestamp in Compact BCD 03/04 - 10ms 43C4 4 E2C8 4

Phase 3 Neg. Apparent Power DMD MAX (-S3DMDMAX] - Actual Week 03/ 04 - mVA 43C8 4 E2CC 2

Timestamp in Compact BCD 03/ 04 - 10ms 43CC 4 E2CE 4

Phase 3 Pos. Apparent Power DMD MAX (+S3DMDMAX] - Actual Week 03/04 - mVA 43D0 4 E2D2 2

Timestamp in Compact BCD 03/ 04 - 10ms 43D4 4 E2D4 4

Phase 3 Neg. Apparent Power DMD MAX (-S3DMDMAX] - Previous Day 03/ 04 - mVA 43D8 4 E2D8 2

Timestamp in Compact BCD 03/ 04 - 10ms | 43DC 4 E2DA 4

Phase 3 Pos. Apparent Power DMD MAX (+S3DMDMAX] - Previous Day 03/ 04 - mVA 43E0 4 E2DE 2

Timestamp in Compact BCD 03/ 04 - 10ms 43E4 4 E2EOQ 4

Phase 3 Neg. Apparent Power DMD MAX (-S3DMDMAX] - Actual Day 03 /04 - mVA 4L3E8 4 E2E4 2

Timestamp in Compact BCD 03 /04 - 10ms 43EC 4 E2E6 4

Phase 3 Pos. Apparent Power DMD MAX (+S3DMDMAX] - Actual Day 03/04 - mVA 43F0 4 E2EA 2

Timestamp in Compact BCD 03/ 04 - 10ms 43F4 4 E2EC 4 () ?;»
System Neg. Apparent Power DMD MAX (-S) DMDMAX] - Previous Month 03 / 04 - mVA 43F8 4 E2F0 2 3 :L;
Timestamp in Compact BCD 03/04 - 10ms 43FC 4 E2F2 4 (=¥
System Pos. Apparent Power DMD MAX (+Sy DMDMAX] - Previous Month 03 / 04 - mVA 4400 4 E2F6 2 o g
Timestamp in Compact BCD 03/04 - 10ms 4404 4 E2F8 4 =3
System Neg. Apparent Power DMD MAX (-Sy DMDMAX] - Actual Month 03/04 - mVA 4408 4 E2FC 2

Timestamp in Compact BCD 03/04 - 10ms 440C 4 E2FE 4

System Pos. Apparent Power DMD MAX (+Sy DMDMAX) - Actual Month 03 /04 - mVA 4410 4 E302 2

Timestamp in Compact BCD 03/04 - 10ms 4414 4 E304 4

System Neg. Apparent Power DMD MAX (-Sy DMDMAX)] - Previous Week 03 /04 - mVA 4418 4 E308 2

Timestamp in Compact BCD 03 /04 - 10ms 441C 4 E30A 4

System Pos. Apparent Power DMD MAX (+Sy DMDMAX] - Previous Week 03/04 - mVA 4420 4 E30E 2

Timestamp in Compact BCD 03/04 - 10ms 4424 4 E310 4

System Neg. Apparent Power DMD MAX (-Sy DMDMAX] - Actual Week 03 /04 - mVA 4428 4 E314 2

Timestamp in Compact BCD 03 /04 - 10ms 442C 4 E316 4

System Pos. Apparent Power DMD MAX (+Sy DMDMAX] - Actual Week 03 /04 - mVA 4430 4 E31A 2

Timestamp in Compact BCD 03/04 = 10ms 4434 4 E31C 4

System Neg. Apparent Power DMD MAX (-Sy DMDMAX] - Previous Day 03/ 04 = mVA 4438 4 E320 2

Timestamp in Compact BCD 03 /04 - 10ms 443C 4 E322 4

System Pos. Apparent Power DMD MAX (+Sy DMDMAX] - Previous Day 03 /04 - mVA 4440 4 E326 2

Timestamp in Compact BCD 03 /04 - 10ms LLLb 4 E328 4

System Neg. Apparent Power DMD MAX (-Sy DMDMAX)] - Actual Day 03 /04 - mVA 4448 4 E32C 2

Timestamp in Compact BCD 03/04 = 10ms 444C 4 E32E 4

System Pos. Apparent Power DMD MAX (+Sy DMDMAX] - Actual Day 03/04 - mVA 4450 4 E332 2

Timestamp in Compact BCD 03 /04 - 10ms 4454 4 E334 4

Phase 1 Neg.TruePow.Factor DMD MAX (-TPF1DMDMAX] - Previous Month 03 / 04 - 0,001 4458 2 E338 2

Timestamp in Compact BCD 03 /04 - 10ms LA5A 4 E33A 4

Phase 1 Pos.TruePow.Factor DMD MAX (+TPF1DMDMAX)] - Previous Month 03 / 04 - 0,001 4L45E 2 E33E 2

M Available only for DMD or DE instrument version.

MODBUS RTU/TCP 155



wn
-
m
(=]
(=
=

°
S
2
)
<
o
=
S
=
©
o3
c
5
£
£
S
(&)

E code IO INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Timestamp in Compact BCD 03 /04 - 10ms 4460 4 E340 4
Phase 1 Neg.TruePow.Factor DMD MAX (-TPF1DMDMAX] - Actual Month 03/ 04 - 0,001 L4 b4 2 E344 2
Timestamp in Compact BCD 03/ 04 - 10ms 4466 4 E346 4
Phase 1 Pos.TruePow.Factor DMD MAX (+TPF1DMDMAX] - Actual Month 03 / 04 - 0,001 LLOA 2 E34A 2
Timestamp in Compact BCD 03 /04 - 10ms 446C 4 E34C 4
Phase 1 Neg.TruePow.Factor DMD MAX (-TPF1DMDMAX)] - Previous Week 03 / 04 - 0,001 4470 2 E350 2
Timestamp in Compact BCD 03/04 - 10ms L4T2 4 E352 4
Phase 1 Pos.TruePow.Factor DMD MAX (+TPF1DMDMAX)] - Previous Week 03/ 04 - 0,001 4476 2 E356 2
Timestamp in Compact BCD 03/04 - 10ms 4478 4 E358 4
Phase 1 Neg.TruePow.Factor DMD MAX (-TPF1DMDMAX] - Actual Week 03 /04 - 0,001 447C 2 E35C 2
Timestamp in Compact BCD 03/04 - 10ms LLTE 4 E35E 4
Phase 1 Pos.TruePow.Factor DMD MAX (+TPF1DMDMAX] - Actual Week 03 /04 - 0,001 4482 2 E362 2
Timestamp in Compact BCD 03/ 04 - 10ms 4484 4 E364 4
Phase 1 Neg.TruePow.Factor DMD MAX (-TPF1DMDMAX] - Previous Day 03 /04 - 0,001 4488 2 E368 2
Timestamp in Compact BCD 03/04 - 10ms 448A 4 E36A 4
Phase 1 Pos.TruePow.Factor DMD MAX (+TPF1DMDMAX] - Previous Day 03/ 04 - 0,001 LLBE 2 E36E 2
Timestamp in Compact BCD 03/04 - 10ms 4490 4 E370 4
Phase 1 Neg.TruePow.Factor DMD MAX (-TPF1DMDMAX] - Actual Day 03/04 - 0,001 L4494 2 E374 2
Timestamp in Compact BCD 03/04 = 10ms 4496 4 E376 4
Phase 1 Pos.TruePow.Factor DMD MAX (+TPF1DMDMAX) - Actual Day 03/ 04 - 0,001 4LLI9A 2 E37A 2
Timestamp in Compact BCD 03 /04 - 10ms 449C 4 E37C 4
Phase 2 Neg.TruePow.Factor DMD MAX (-TPF2DMDMAX] - Previous Month 03 / 04 - 0,001 4LLAO 2 E380 2
Timestamp in Compact BCD 03 /04 - 10ms LLA2 4 E382 4
Phase 2 Pos.TruePow.Factor DMD MAX (+TPF2DMDMAX)] - Previous Month 03 / 04 - 0,001 LLAG 2 E386 2
Timestamp in Compact BCD 03/04 - 10ms 4LLAB 4 E388 4
Phase 2 Neg.TruePow.Factor DMD MAX (-TPF2DMDMAX] - Actual Month 03 / 04 - 0,001 4LAC 2 E38C 2
Timestamp in Compact BCD 03 /04 - 10ms LLAE 4 E38E 4
Phase 2 Pos.TruePow.Factor DMD MAX (+TPF2DMDMAX)] - Actual Month 03/ 04 - 0,001 44B2 2 E392 2
Timestamp in Compact BCD 03 /04 - 10ms 4L4LBL 4 E394 4
Phase 2 Neg.TruePow.Factor DMD MAX (-TPF2DMDMAX] - Previous Week 03 / 04 - 0,001 44B8 2 E398 2
Timestamp in Compact BCD 03/04 - 10ms 44BA 4 E39A 4
Phase 2 Pos.TruePow.Factor DMD MAX (+TPF2DMDMAX] - Previous Week 03 / 04 - 0,001 4LLBE 2 E39E 2
Timestamp in Compact BCD 03 /04 - 10ms 44C0 4 E3A0 4
Phase 2 Neg.TruePow.Factor DMD MAX (-TPF2DMDMAX] - Actual Week 03/ 04 - 0,001 LLCL 2 E3A4 2
Timestamp in Compact BCD 03 /04 - 10ms 4L4CE 4 E3A6 4
Phase 2 Pos.TruePow.Factor DMD MAX (+TPF2DMDMAX) - Actual Week 03 /04 - 0,001 LLCA 2 E3AA 2
Timestamp in Compact BCD 03/ 04 - 10ms | 44CC 4 E3AC 4
Phase 2 Neg.TruePow.Factor DMD MAX (-TPF2DMDMAX] - Previous Day ~ 03/ 04 - 0,001 44D0 2 E3BO 2
Timestamp in Compact BCD 03 /04 - 10ms 44D2 4 E3B2 4
Phase 2 Pos.TruePow.Factor DMD MAX (+TPF2DMDMAX] - Previous Day 03/ 04 - 0,001 44D6 2 E3B6 2
Timestamp in Compact BCD 03 /04 - 10ms 44D8 4 E3B8 4
Phase 2 Neg.TruePow.Factor DMD MAX (-TPF2DMDMAX] - Actual Day 03 /04 - 0,001 44DC 2 E3BC 2
Timestamp in Compact BCD 03/ 04 - 10ms | 44DE 4 E3BE 4
Phase 2 Pos.TruePow.Factor DMD MAX (+TPF2DMDMAX] - Actual Day 03/ 04 - 0,001 LLE? 2 E3C2 2
Timestamp in Compact BCD 03/04 - 10ms LLEL 4 E3C4 4
Phase 3 Neg.TruePow.Factor DMD MAX (-TPF3DMDMAX] - Previous Month 03 / 04 - 0,001 4LLES 2 E3C8 2
Timestamp in Compact BCD 03 /04 - 10ms LLEA 4 E3CA 4

M Available only for DMD or DE instrument version.
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E code IO INTEGER IEEE
Parameter (Hex) Sign  M.U. | Register Words Register Words
(Hex) (Hex)
Phase 3 Pos.TruePow.Factor DMD MAX (+TPF3DMDMAX] - Previous Month 03 / 04 - 0,001 4LLEE 2 E3CE 2
Timestamp in Compact BCD 03/ 04 = 10ms 44FO 4 E3DO0 4
Phase 3 Neg.TruePow.Factor DMD MAX (-TPF3DMDMAX] - Actual Month 03 / 04 - 0,001 LbF4 2 E3D4 2
Timestamp in Compact BCD 03 /04 - 10ms LLF6 4 E3Dé6 4
Phase 3 Pos.TruePow.Factor DMD MAX (+TPF3DMDMAX) - Actual Month 03/ 04 - 0,001 LLFA 2 E3DA 2
Timestamp in Compact BCD 03/ 04 - 10ms LLFC 4 E3DC 4
Phase 3 Neg.TruePow.Factor DMD MAX (-TPF3DMDMAX)] - Previous Week 03 / 04 - 0,001 4500 2 E3EOD 2
Timestamp in Compact BCD 03 /04 - 10ms 4502 4 E3E2 4
Phase 3 Pos.TruePow.Factor DMD MAX (+TPF3DMDMAX] - Previous Week 03 / 04 - 0,001 4506 2 E3E6 2
Timestamp in Compact BCD 03/ 04 - 10ms 4508 4 E3ES8 4
Phase 3 Neg.TruePow.Factor DMD MAX (-TPF3DMDMAX) - Actual Week 03 /04 - 0,001 450C 2 E3EC 2
Timestamp in Compact BCD 03 /04 - 10ms 450E 4 E3EE 4
Phase 3 Pos.TruePow.Factor DMD MAX (+TPF3DMDMAX] - Actual Week 03 /04 - 0,001 4512 2 E3F2 2
Timestamp in Compact BCD 03/04 - 10ms 4514 4 E3F4 4
Phase 3 Neg.TruePow.Factor DMD MAX (-TPF3DMDMAX] - Previous Day ~ 03/ 04 - 0,001 4518 2 E3F8 2
Timestamp in Compact BCD 03 /04 - 10ms 451A 4 E3FA 4
Phase 3 Pos.TruePow.Factor DMD MAX (+TPF3DMDMAX] - Previous Day 03 /04 - 0,001 451E 2 E3FE 2
Timestamp in Compact BCD 03 /04 - 10ms 4520 4 E400 4
Phase 3 Neg.TruePow.Factor DMD MAX (-TPF3DMDMAX)] - Actual Day 03 /04 - 0,001 4524 2 E404 2
Timestamp in Compact BCD 03/ 04 - 10ms 4526 4 E406 4
Phase 3 Pos.TruePow.Factor DMD MAX (+TPF3DMDMAX] - Actual Day 03/04 - 0,001 452A 2 E40A 2
Timestamp in Compact BCD 03 /04 - 10ms 452C 4 E40C 4
System Neg.TruePow.Factor DMD MAX (-TPFy DMDMAX] - Previous Month 03 / 04 - 0,001 4530 2 E410 2
Timestamp in Compact BCD 03 /04 - 10ms 4532 4 E412 4
System Pos.TruePow.Factor DMD MAX (+TPFy DMDMAX] - Previous Month 03 / 04 - 0,001 4536 2 E416 2
Timestamp in Compact BCD 03/04 - 10ms 4538 4 E418 4
System Neg.TruePow.Factor DMD MAX (-TPFy DMDMAX)] - Actual Month 03 /04 - 0,001 453C 2 E41C 2
Timestamp in Compact BCD 03 /04 - 10ms 453E 4 E41E 4
System Pos.TruePow.Factor DMD MAX (+TPFy DMDMAX] - Actual Month 03 /04 - 0,001 4542 2 E422 2
Timestamp in Compact BCD 03 /04 - 10ms 4544 4 E424 4
System Neg.TruePow.Factor DMD MAX (-TPFY DMDMAX) - Previous Week 03 / 04 - 0,001 4548 2 E428 2
Timestamp in Compact BCD 03/04 - 10ms 454A 4 E42A 4
System Pos.TruePow.Factor DMD MAX (+TPFy DMDMAX] - Previous Week 03 / 04 - 0,001 L54LE 2 E42E 2
Timestamp in Compact BCD 03 /04 - 10ms 4550 4 E430 4
System Neg.TruePow.Factor DMD MAX (-TPFy DMDMAX] - Actual Week 03 /04 - 0,001 4554 2 E434 2
Timestamp in Compact BCD 03/04 = 10ms 4556 4 E436 4
System Pos.TruePow.Factor DMD MAX (+TPFy DMDMAX] - Actual Week 03/ 04 - 0,001 455A 2 E43A 2
Timestamp in Compact BCD 03/ 04 - 10ms 455C 4 E43C 4
System Neg.TruePow.Factor DMD MAX (-TPFy DMDMAX] - Previous Day 03 /04 - 0,001 4560 2 E440 2
Timestamp in Compact BCD 03 /04 - 10ms 4562 4 E442 4
System Pos.TruePow.Factor DMD MAX (+TPFy DMDMAX) - Previous Day 03 /04 - 0,001 4566 2 E446 2
Timestamp in Compact BCD 03/04 = 10ms 4568 4 E448 4
System Neg.TruePow.Factor DMD MAX (-TPF) DMDMAX] - Actual Day 03/ 04 - 0,001 456C 2 E44C 2
Timestamp in Compact BCD 03 /04 - 10ms 4L56E 4 E44E 4
System Pos.TruePow.Factor DMD MAX (+TPFy DMDMAX] - Actual Day 03 /04 - 0,001 4572 2 E452 2
Timestamp in Compact BCD 03 /04 - 10ms 4574 4 E454 4

M Available only for DMD or DE instrument version.
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INTEGER
F. code e —

Parameter (Hex)

Sign M.U. Register

(Hew \Words

INPUTS & OUTPUTS STATUS

Digital Outputs Status - convert the Hex value in Binary value 03/04/ = - F000 2
06/10

LEGEND:

bit3 = DO4 ... bit0(LSb) = DO1

Bit = 0 means DO opened, not active
Bit =1 means DO closed, active

Programmable/readable values and meaning:
$00 = 0000,, = DO1-2-3-4 not active
$01=0001, =DO1 active, DO2-3-4 not active
$02 = 0010,, = DO2 active, DO1-3-4 not active
$03=0011, =DO01-2 active, DO3-4 not active
$04 =0100,, = DO3 active, DO1-2-4 not active
$05=0101,, =DO1-3 active, DO2-4 not active
$06 =0110,, = DO2-3 active, DO1-4 not active
$07=0111,, =DO01-2-3 active, DO4 not active
$08 = 1000,, = DO4 active, DO1-2-3 not active
$09 = 1001, = DO1-4 active, DO2-3 not active
$0A = 1010,, = DO2-4 active, DO1-3 not active
$0B = 1011, =D01-2-4 active, DO3 not active
$0C = 1100, = DO3-4 active, DO1-2 not active
$0D = 1101, = DO1-3-4 active, DO2 not active
$0E = 1110, = DO2-3-4 active, DO1 not active
$0F = 1111, =D01-2-3-4 active

WARNING! This command works only if DO was previously set
in Modbus signalling mode by Web Server. If DO is set in Alarm,
Pulse or None signalling mode, this command is not available.

Digital Input Status - convert the read Hex value in Binary value 03/ 04 - - F002 2
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LEGEND:
bit3 = Dl4 ... bitO(LSb) = DI

Bit = 0 means DI not active
Bit = 1 means DI active

Readable values and meaning:

$00 = 0000,,, = DI1-2-3-4 not active

$01 = 0001 = DI1 active, DI2-3-4 not active
$02 = 0010 = DI2 active, DI1-3-4 not active
$03 = 0011 = DI1-2 active, DI3-4 not active
$04 = 0100 = DI3 active, DI1-2-4 not active
$05 = 0101 = DI1-3 active, DI2-4 not active
$06 =01 10 = DI2-3 active, DI1-4 not active
$07 = 01 11 = DI1-2-3 active, Dl4 not active
$08 = ‘IOOO = Dl4 active, DI1-2-3 not active
$09 = 1001 = DI1-4 active, DI2-3 not active
$0A = 1010 = DI2-4 active, DI1-3 not active
$0B = 1011 = DI1-2-4 active, DI3 not active
$0C = 1100 = DI3-4 active, DI1-2 not active
$0D = 1101 = DI1-3-4 active, DI2 not active
$0E = 11’I0bin = DI2-3-4 active, DI1 not active
$0F = 11 11, = DI1-2-3-4 active
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INTEGER IEEE

Parameter T;::f M.U. Register | Register =
(Hex) (Hex)

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Set the parameter for the next reading command. 10 - 0100 2 - -

Programmable data:

$01=Phase 1 to Neutral Voltage (UTN]
$02=Phase 2 to Neutral Voltage (U2N]
$03=Phase 3 to Neutral Voltage (U3N]
$04=Line 1 to 2 Voltage (U12)
$05=Line 2 to 3 Voltage (U23)
$06=Line 3 to 1 Voltage (U31)
$07=Phase 1 Current (I1)

$08=Phase 2 Current (I2)

$09=Phase 3 Current (I3)

Example
To read the Phase 1 current fundamental (1st) magnitude integer:

1. First write register 0100 by programming $07 for parameter
selection.
2. Then, read the register 0128.

WARNING! The harmonic measuring unit changes according to
the set display mode. If “Percentage” is set as display mode, the
read harmonic magnitude will be in percentage values referred
to the Fundamental. If “Absolute” is set as display mode, the
read harmonic magnitude will be in absolute values (mV in case
of voltage harmonics or mA in case of current harmonics).

03/04 0.001%/mV/mA

""""""""" 03 / 04 0.001%/mV/mA ‘ U’g
""""""""" 03/ 04 0.001° 2§
03/04 0.001%/mV/mA o g
""""""""" 03/04  0.001° o
""""""""" 03 / 04 0001%/mV/mA z§
""""""""" 03 / 04 0.001°
""""""""" 03 / 04 0.001%/mV/mA
""""""""" 03 / 04 0.001°
nitude 03/04 0.001%/mV/mA
Inforharmonic Group 0 - Bin 5 phase 03 / 04 0.001° ‘
....... I'p't‘orharmonic Group 0 - Bin 6Hoo‘oonitude 03 / 04 0.001%/mV/mA
....... Iurkrt“orharmonic Group 0 - Bin 6phase 03 / 04 0.001°
....... I'otﬁérharmonic Group 0 - Bin 7'“roo’o‘nitude 03 / 04 0.001%/mV/mA
....... I'otﬁérharmonic Group 0 - Bin 7phase 03 / 04 0.001°
....... I'p't"orharmonic Group 0 - Bin 8mrr1‘o'o‘nitude 03 / 04 0001%/mV/mA
....... I'p'tﬁorharmonic Group 0 - Bin 8phase 03 / 04 0.001°
ace 03 / 04 0.001%/mV/mA
Inforharmonic Group 0- Bin9 phase 03 / 04 0.001° ‘ 2 3125' 2
1st Harmonic Component - Magnitude 03 / 04 0.001%/mV/mA 2 B128 2
""""""""" 03 / 04 0.001° 2 B12A 2
Interharmonic Group 1 - Bin 1 magnitude 03 / 04 0001%/mV/mA 2 B1ZC 2
....... I'p't‘orharmonic Group 1-Bin 1phase 03 / 04 0.001° 2 B12E 2
....... I'p't"orharmonic Group 1-Bin Z'Hrpo‘g'.]‘nitude 03 / 04 0.001%/mV/mA 2 B130 2
....... I'otﬁorharmonic Group 1-Bin 2phase 03 / 04 0.001° 2 8132 2
....... I'otmerharmonic Group 1-Bin 3'“rr1‘oonitude 03 / 04 0.001%/mV/mA 2 B134 2
....... I'p't‘orharmonic Group 1-Bin 3phase 03 / 04 0.001° 2 B‘|36 2
....... I'p't"orharmonic Group 1-Bin Amrpoonitude 03 / 04 0001%/mV/mA 2 B138 2
....... I'p't‘orharmonic Group 1-Bin 4phase 03 / 04 0.001° 2 B13A 2
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 1 - Bin 5 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o IO

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
o . 03/04_ 000K/

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o 03/04  0001° | ot96 2 | BI% 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 3 - Bin 8 magnitude e

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA |

4444444444444 03 / 04 0.001° g

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g

"""""""""""" 03 / 04 0.001° mg

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng

"""""""""""" 03 / 04 0.001° = é

"""""""" H >3 8
03/04  0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

o . 03/04_ 000TK/mY/ A
03/ 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA

. IR

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

6th Harmonic Component - Phase 03/04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
03/04 0001%/mV/mA
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/os L 000
03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
03/04 0001%/mv/mA| 024C 2 | BaC 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 8 - Bin 3 phase 03/04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04 0.001%/mV/mA ns:

"""""""" 03/ 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H S
03/ 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

. . 00/04 00016/ mV/mA
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

. o oo/os [L 000
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

. Y co/oc IS

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 10 - Bin 6 phase 03/04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0.001%/mV/mA
"""""""" 03 / 04 0.001° |
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001° |
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
12th Harmonic Component - Magnitude 03 / 04 SRR
“12th Harmonic Component - Phase " 0k 000
""""" |Hr'1‘£'<‘arharmonic Group 12 - Bin T%égnitude 03 / 04 S0t/ mi/ma
""""" Interharmonic Group 12 - Bin 1';?'1‘;":156 m/w 0.0017
""""" |Hr'1“{érharmonic Group 12 - Bin 2';1”ak‘gnitude 03 / ol U
""""" Interharmonic Group 12 - Bin 2 phase 0B/ 0.001
""""" |Hr'&érharmonic Group 12 - Bin 3';1“1"5'a‘gnitude 03 / 04 JETlE A
""""" Interharmonic Group 12 - Bin 3 phase /o 0.001
""""" |Hr'1‘£'<‘arharmonic Group 12 - Bin AH;Hégnitude 03 / 04 SOl s
""""" Interharmenic Group 12 - Bin 4 phase L 0B/0 0.0017
""""" |Hr'1“{érharmonic Group 12 - Bin 5';}‘1”a“gnitude 03 / 04 R
""""" Interharmonic Group 12 - Bin 5 phase 080 0.001
""""" |Hr'1‘{érharmonic Group 12 - Bin 6';{‘1';"a‘gnitude 03 / 04 RElE
""""" Interharmonic Group 12 - Bin 6 phase 0/ 0.001
""""" |Hr'1‘£'<‘arharmonic Group 12 - Bin 7mr‘TH1;gnitude 03 / 04 ReCli i
""""" Interharmonic Group 12\~ Bin 7 phase L 0B/0 0.0017
""""" |Hr'1“{érharmonic Group 12 - Bin 8"&‘1”a“gnitude 03 / 04 BT
""""" Interharmonic Group 12 - Bin 8 phase 08/ 0.001
" iterharmonic Srous 12+ Bin S magnitads. /o DR
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 12 - Bin 9 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04  0.001%/mV/mA ng

"""""""" 03/ 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H 38
03/ 0s 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

. BT
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

. Y co/o: B
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

. B co/0c D

03/04 0.001%/mV/mA
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 15 - Bin 2 phase 03/ 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
""""""""""" 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
4444444444444 03 / 04 0.001° |
""""""""""" 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. | 03/ 04[O0/ o
03/04  0.001°
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
,,,,,,,,,,,, 03/04 0001%/mV/mA| 03AC 2 OAT :
"""""""" 0004 I RS
"""""""" AR e |
"""""""" 0004 G
"""""""" e - R
"""""""" 0004 G
"""""""" AT L e |
03/ 0001° | 3BA 2 | B3BA 2

03/04 0001%/mV/mA | 03BC 2 B3BC 2
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Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 17 - Bin 5 phase 03 /04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001° |
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03 / 04 0.001°
Interharmonic Group 18 - Bin 7 magnitude 03 / 0 RETE
""""" Interharmonic Group 18 - Bin 7'“[;5‘;":156 03/ 0.0017
""""" Interharmonic Group 18 - Bin 8';1;9nitude L / 0; S,
""""" Interharmonic Group 18 - Bin 8 phase 0B/ 0.001
""""" Interharmonic Group 18 - Bin 9"}1“1”:;9nitude .’ / U4 .0000%/mV/maA
""""" Interharmonic Group 18 - Bin 9 phase /o 00017
..“1‘6&1'“Harmonic Cgr;"]‘boneﬂt = Magur;i‘t“l:lde """""""" 03 / 04 REClE
19th Harmonic Component - Phase 03/ 04 0.001°
""""" Interharmonic Group 19 - Bin 1';{‘1”a“gnitude o / ol "0 T
""""" Interharmonic Group 19 - Bin 1 phase 0B/ 0.001
""""" |Hr'{'{érharmonic Group 19 - Bin 2';1“1"eka‘gnitude 03 / 04 00013 /mV/ma
""""" Interharmonic Group 19 - Bin 2 phase /o 0.001
""""" Interharmonic Group 19 - Bin 3'%‘:'a‘gnitude L / ) 1L
""""" Interharmenic Group 19 - Bin 3 phase L 0B/0 0.0017
""""" Interharmonic Group 19 - Bin A'Hé"gnitude .’ / 04 .0007%/ m/maA
""""" Interharmonic Group 19 - Bin 4 phase 0B/ 0.001
""""" Interharmonic Group 19 - Bin 5';}‘1";'a‘gnitude L / 04 000%/mV/maA
""""" Interharmonic Group 19 - Bin 5 phase 0/ 0.001
""""" |Hr'1‘£'érharmonic Group 19 - Bin 6"%égnitude 03 / 04 RCCli e
""""" Interharmonic Group! 19.- Bin 6 phase L 0B/0 0.0017
""""" Interharmonic Group 19 - Bin 7';1"ak‘gnitude .’ / 04 .0007%/m/maA
""""" Interharmonic Group 19 - Bin 7 phase 0B/ 0.001
" Itemmarmonic Group 19 Bn 8 magnitude o /o I
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 19 - Bin 8 phase 03/04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 00/04 00016/ mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o oo/os [L 000

03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
| 03/04 0001%/mV/mA| 0474 2 | B4TA 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 22 - Bin 1 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04  0.001%/mV/mA ng

"""""""" 03/ 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H S
03704 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

. .. 03704 0001/ /m
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

. Y /o BN
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

. Y co/o: I

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 24 - Bin 4 phase 03/ 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
03 / 04 0.001%/mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o O TA

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
 03/04 0001%/mv/mA| 052¢ 2 | BSC 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 26 - Bin 7 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04  0.001%/mV/mA ng

"""""""" 03/ 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H S
03704 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

. . 03704 0001/
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

. By o
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

. Y co/o: I

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

29th Harmonic Component - Phase 03/04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04  0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
03 / 04 0.001%/mV/mA
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/os [L 000
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
 03/04 0001%/mV/mA| OSE4 2 | BSE4 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 31 - Bin 3 phase 03/04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04  0.001%/mV/mA ng

"""""""" 03 / 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H S
03 /04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

. . 00/04 0001/ mV/mA
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

. o o/os [ 000
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

. B o

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 33 - Bin 6 phase i o
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 00/04 0001/ mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o oo/os [L 000

03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
 03/04 0001%/mv/mA| 06%C 2 | B&C 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 35 - Bin 9 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

~ 03/04 0.001%/mV/mA w3

"""""""" 03/ 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

""""""""" 03/04 0.001%/mV/mA ; g

"""""""" H S
03/ 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

. 1 0304 OOV
03/ 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0001%/mV/mA

. Y co/oc B
03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

. B co/oc TR

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 38 - Bin 2 phase S oy
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 00/04 0001/ mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/os L 000

03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
| 03/04 0001%/mV/mA| 0754 2 | BTSA 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 40 - Bin 5 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04  0.001%/mV/mA ng

"""""""" 03 / 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H 38
03/ 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

o . 03/04_000i%/my/mA
03704 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

o L TLT
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

,,,,,,,,,,,, 03 / 04 0.001%/mV/mA | 07AC 2 e -

03/ 0001° | o7AE 2 | BTAE 2

03/04 0001%/mV/mA | 07B0 2 B7B0 2
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Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 42 - Bin 8 phase 03/ 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
""""""""""" 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
Interharmonic Group 4% - Bin 3 magnitude o / - i
~~~~~~~~ S— Group 44 - Bin 3';*'1‘;":‘59 B / - oy
......... Interharmonic Group 44 - Bin 4 magnitude TR
~~~~~~~~ A Group 4t - Bin 4”%)“55553 i /06 i
......... Interharmonic Group 44 - Bin 5 magnitude 0o Lo
~~~~~~~~ T —— g;gup 44 - Bin 5';*'1"1"359 i /0 i
........ T Group 4l - Bin A%égnitude 3 / - T
~~~~~~~~ A Group 44 - Bin 6';*'1;159 B / - oy
......... Interharmonic Group 44 - Bin 7 magnitude o o B
~~~~~~~~ T — 'é}gup 4t - Bin 7';5556 B /0 iy
........ SN Group 4l - Bin s'aégnitude 0 / T
~~~~~~~~ A — g;;up 44 - Bin 8';5“559 /0 i
......... Interharmonic Group 44 - Bin 9 magnitude o o B
~~~~~~~~ A Group 44 - Bin 9"5‘5"559 KB / - oy
45th Harmonic Component - Magnitude /0 Gl
“Zé{H'HarmOHiC Ca;ﬁbonent = Pha;é """"""""""" - / . B
B e . 03/04_000T/mY/ma
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 45 - Bin 1 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04  0.001%/mV/mA ng

"""""""" 03 / 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H 8
03704 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

o . 03/04_000i%/my/mA
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

o LW/ oo
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

. B TLIS

03/04 0.001%/mV/mA

MODBUS RTU/TCP 179



Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 47 - Bin 4 phase 03/ 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
03 / 04  0.001%/mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o BT

03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
 03/04 0001%/mV/mA| 08C4 2 | BSCA 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 49 - Bin 7 phase 03/04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001° |
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03 / 04 0.001° |
~ 03/04 0001%/mV/mA BRE
"""""""" 03 /04 0.001° Dg
03/04 0.001%/mV/mA Qs
"""""""" 03 / 04 0.001° Qg
"""""""" 03 / 04 0.001%/mV/mA ; g
"""""""" / 38
03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0001%/mV/mA
"""""""" 03 / 04 0.001°
Interharmonic Group 51 - Bin 1 magnitude 03 / 04 D001%/mV/ma
""""" Interharmonic Group 51 - Bin 1 phase /o 0.0017
""""" |"r']”t”érharm0nicé}gup 51 - Bin 2";1'ﬁggnitude 03)04 GO R ke
""""" Interharmonic Group 51 - Bin 2";5;":156 m/w 0.0017
""""" {f{iérharmonicé}gup 51 - Bin 3';1;9nitude 03)04 s
""""" Interharmonic Group 51 - Bin 3 phase 0B/ 0.001
""""" |Hr';t“érharmonic'é’fgup 51 - Bin A'HAgnitude 03)04 L) i
""""" Interharmonic Group 51 - Bin 4 phase /o 0.001
""""" {;{{érharmonicé}'gup 51 - Bin 5';1'ﬁggnitude 03)04 SO R ke
""""" Interharmonic Group 51 - Bin 5 phase 0B/ 0.0017
""""" {f{{érharmonicé}gup 51 - Bin 6"&1;gnitude 03)04 C Ol
""""" Interharmonic Group 51 - Bin 6 phase 0B/ 0.001
""""" {H’iérharmonicégup 51 - Bin 7";f‘1yégnitude 03)04 L e
""""" Interharmonic Group 51 - Bin 7 phase 0/ 0.0017
""""" |Hr'1“t“érharm0nic'é}gup 51 - Bin 8'%‘:;\‘gnitude 03)04 DEGE A
""""" Interharmonic Group!51 - Bin 8 phase 0B/ 0.0017
""""" {F{{érharmonicé}gup 51 - Bin 9';{‘1;9nitude 03)04 Ol
""""" Interharmonic Group 51 - Bin 9 phase 080 0.001
“52nd Harmanic Camponent - Magnitude L W/0 omyimA| o0 2 | B2
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

52nd Harmonic Component - Phase 03/ 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
03 / 04  0001%/mV/mA
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o LW/ oo
03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
. 03/04 0001%/mV/mA| 0978 2 | B978 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 54 - Bin 2 phase 03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° |

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

4444444444444 03 / 04 0.001° |

03 / 04 0.001%/mV/mA V3

"""""""" 03 / 04 0.001° =§
03/04 0.001%/mV/mA af

"""""""""""" 03 / 04 0.001° ng

"""""""""" 03/04 0001%/mV/mA ; g

"""""""" H 8
03/ 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

o . 03/04_000i/my/ma
03/ 04 0.001°

""""""""""" 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03 / 04 0.001%/mV/mA

o LW/ oo
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

. L TLIR

03/04 0.001%/mV/mA
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 56 - Bin 5 phase S oy
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
4444444444444 03 / 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
‘‘‘‘‘‘‘‘‘‘‘‘‘ 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03/ 04 0.001° |
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
03/04 0001%/mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o [ a0
03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
,,,,,,,,,,,,, 03/04 0001%/mV/mA | OA2C 2 oAzt .
"""""""" 0008 SOV | 06 2, | N B
- . 03/04_OUUA/mV/mA| OASD 2 | BASD 2
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 58 - Bin 8 phase 03/04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | 0AS58
"""""""" 03/ 04 0.001° | OASA
"""""""" 03/04 0001%/mV/mA | 0A5C
"""""""" 03/ 04 0.001° | OASE
"""""""" 03/04 0001%/mV/mA | 0A60
"""""""" 03/ 04 0.001° | 0A62
"""""""" 03/04 0001%/mV/mA | 0AG4
"""""""" 03/ 04 0.001° | 0Ab6
"""""""" 03/04 0001%/mV/mA | 0A68
"""""""" 03/ 04 0.001° | DAGA
o 03/04 000%/mV/mA | 0AGC

03/ 04 0.001° 0AGE
"""""""" 03/04 0001%/mV/mA | 0A70
"""""""" 03/ 04 0.001° | O0A72
"""""""" 03/04 0001%/mV/mA | 0A74
"""""""" 03/ 04 0.001° | O0A76
"""""""" 03/04 0001%/mV/mA | OA78
"""""""" 03/ 04 0.001° | OA7A
"""""""" 03/04 0001%/mV/mA| 0A7C
"""""""" 03/ 04 0.001° | OAZE
"""""""" 03/04 0001%/mV/mA | 0ASO
D -

03/04 0001%/mV/mA | 0A84
"""""""" 03/ 04 0.001° | 0A86
"""""""" 03/04 0001%/mV/mA | 0A8S
"""""""" 03/ 04 0.001° | O0A8A
- .03/04_0001%/mV/mA | 0ASC
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz

Interharmonic Group 61 - Bin 1 phase 03/04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 /04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 /04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | OABS
"""""""" 03/ 04 0.001° | 0ABA
"""""""" 03/04 0001%/mV/mA | OABC
"""""""" 03/ 04 0.001° | OABE
"""""""" 03/04 0001%/mV/mA| 0ACO
"""""""" 03/ 04 0001° | 0AC2
"""""""" 03/04 0001%/mV/mA | OACA
"""""""" 03/ 04 0.001° | 0AC6
o 03/04 0001%/mV/mA | 0ACS

03/ 04 0.001° 0ACA
"""""""" 03/04 0001%/mV/mA| OACC
"""""""" 03/ 04 0.001° | OACE
"""""""" 03/04 0001%/mV/mA | OADO
"""""""" 03/ 04 0.001° | 0AD2
"""""""" 03/04 0001%/mV/mA | 0AD4
"""""""" 03/ 04 0.001° | 0AD6
"""""""" 03/04 0001%/mV/mA | OADS
"""""""" 03/ 04 0.001° | OADA
"""""""" 03/04 0001%/mV/mA | 0ADC
B v EE

03/04 0001%/mV/mA | OAEQ
"""""""" 03/ 04 0.001° | OAE2
"""""""" 03/04 0001%/mV/mA | OAE4
"""""""" 03/ 04 0.001° | OAE6
- .03/04_0001%/mV/mA | DAEB
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INTEGER IEEE
Parameter F. code M.U. Register Register
(Hex) 9 Words | oD Words
(Hex) (Hex)
VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=50 Hz
Interharmonic Group 63 - Bin 4 phase 03/04 0.001° OAEA
""""" Interharmonic Group 63 - Bin 5 magnitude 03/04 0001%/mV/mA | OAEC
......... Interharmonic Group 63 - Bin 5 phase 03/ 04 0.001°  DAEE
......... ihterharmonic Group 63 - Bin 6 magnitude 03/04 0.001%/mV/mA WbAFO
......... ihterharmonic Group 63 - Bin 6 phase 03 /04 0.001° WE)AFZ
......... ihterharmonic Group 63 - Bin 7 magnitude 03/04 0.001%/mV/mA WbAFl;
......... ihterharmonic Group 63 - Bin 7 phase 03/ 04 0.001° WbAFé
‘‘‘‘‘‘‘ ihterharmonic Group 63 - Bin 8 magnitude 03/04 0.001%/mV/mA W[')‘AF8
......... ihterharmonic Group 63 - Bin 8 phase 03/ 04 0.001° WfJ‘AFA
......... ihterharmonic Group 63 - Bin 9 magnitude 03/04 0.001%/mV/mA .‘N.‘(.J‘AFC
......... ihterharmonic Group 63 - Bin 9 phase 03 /04 0.001° W[.J‘AFE

°
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o
o
o
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o
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g
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INTEGER IEEE

Parameter T;::f M.U. Register | Register =
(Hex) (Hex)

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Set the parameter for the next reading command. 10 - 0100 2 - -

Programmable data:

$01=Phase 1 to Neutral Voltage (UTN]
$02=Phase 2 to Neutral Voltage (U2N]
$03=Phase 3 to Neutral Voltage (U3N]
$04=Line 1 to 2 Voltage (U12)
$05=Line 2 to 3 Voltage (U23)
$06=Line 3 to 1 Voltage (U31)
$07=Phase 1 Current (I1)

$08=Phase 2 Current (I2)

$09=Phase 3 Current (I3)

Example
To read the Phase 1 current fundamental (1st) magnitude in integer format:

1. First write register 0100 by programming $07 for parameter
selection.
2. Then, reade the register 0130.

WARNING! The harmonic measuring unit changes according to
the set display mode. If “Percentage” is set as display mode, the
read harmonic magnitude will be in percentage values referred
to the Fundamental. If “Absolute” is set as display mode, the
read harmonic magnitude will be in absolute values (mV in case
of voltage harmonics or mA in case of current harmonics).

03/04 0.001%/mV/mA

U)E """"""""" 03/04 0.001%/mV/mA
21 """"""""" 03/04  0.001°
(=¥ 03/04 0.001%/mV/mA
o R T
=3 03/04 0.001%/mV/mA
""""""""" 03 / 04 0.001°
""""""""" 03 / 04 0.001%/mV/mA
""""""""" 03 / 04 0.001°
nitude 03/04 0001%/mV/mA
Inforharmonic Group0-Bin5phase 03 / 04 0.001° |
....... I'p't‘orharmonic Group 0 - Bin 6Hoo‘oonitude 03 / 04 0.001%/mV/mA
....... Iurkrt“orharmonic Group 0 - Bin 6phase 03 / 04 0.001°
....... I'otﬁérharmonic Group 0 - Bin 7'“roo’o‘nitude 03 / 04 0.001%/mV/mA
....... I'otﬁérharmonic Group 0 - Bin 7phase 03 / 04 0.001°
....... I'p't"orharmonic Group 0 - Bin 8mrr1‘o'o‘nitude 03 / 04 0.001%/mV/mA
....... I'p'tﬁorharmonic Group 0 - Bin 8phase 03 / 04 0.001°
nitude 03 / 04 0.001%/mV/mA
Inforharmonic Group 0-Bin9 phase 03 / 04 0.001° | 2 3125' 2
....... I'otﬁérharmonic Group 0 - Bin 1Gﬂrr‘1’ognitude 03 / 04 0.001%/mV/mA 2 B128 2
....... I'p't‘orharmonic Group 0 - Bin 16"§‘Hése 03 / 04 0.001° 2 B12A 2
....... I'p't"orharmonic Group 0 - Bin 1'1‘“rr1'ognitude 03 / 04 0.001%/mV/mA 2 B1ZC 2
....... I'p't"orharmonic Group 0 - Bin 1'1”}5}'{55'3 03 / 04 0.001° 2 B12E 2
““1‘;{“|:I'ormonic Cor‘p‘p‘onent - Magp'iﬁt‘uoe """"""""" 03 / 04 0001%/mV/mA 2 B130 2
IstHarmonic Component - Phase 03/04  0001° 2 | B132 2
....... I'otmerharmonic Group 1 - Bin 1'“rr1‘oonitude 03 / 04 0.001%/mV/mA 2 B134 2
....... I'p't‘orharmonic Group 1-Bin 1phase 03 / 04 0.001° 2 B‘|36 2
....... I'p't"orharmonic Group 1 - Bin 2mnﬁ1‘oonitude 03 / 04 0.001%/mV/mA 2 B138 2
"""""" I'p'tﬁorharmonic Group 1-Bin 2phase 03 / 04 0.001° 2 B13A 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 1 - Bin 3 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o IO
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
o . 03/04_ 000K/
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
o 03/04  0001° | ot96 2 | BI% 2
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 3 - Bin 2 magnitude e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
. 0 0304 OOV

03/ 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L03/06  oo0e | o2 2 | BIF2 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 5 - Bin 1 magnitude e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. B cs/00 BEEEE
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 0 0304 OOV
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/04  0001° | O0ME 2 | BME 2
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

7th Harmonic Component - Magnitude e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/ BERHE

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 00/06 00T/ mV/mA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L03/06 000e | 02 2 | B2AA 2

MODBUS RTU/TCP



Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

MODBUS RTU/TCP

Interharmonic Group 8 - Bin 11 magnitude 03/04  0001%/mv/mA
"""""""" 03/ 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA |
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04  0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
10th Harmonic Component - Magnitude 03 / 04 NSRS It
i Ermene Sommgnet - Pigge 03/04 0001
""""" |Hr'1‘£<‘arharm0nic Group 10 - Bin T%égnitude 03 / 04 000%%/miV/maA
""""" Interharmonic Group 10 - Bin 1 phase 03/ 0.0017
""""" Interharmonic Group 10 - Bin 2 magnitude . 03/04_0001%/mV/mi
""""" Interharmonic Group 10.- Bin 2 phase 0B/ 0.001
""""" |Hr'1”{érharmonic Group 10 - Bin 3"&‘1"é‘gnitude 03 / 04 . 0001%/mV/ma
""""" Interharmonic Group 10 - Bin 3 phase L 08/0 0.001
""""" |Hr'1”{érharm0nic Group 10 - Bin A'H‘{égnitude 03 / 04 . D001%/mV/ma
""""" Interharmonic Group 10 - Bin 4 phase 03/ 0.0017
""""" |Hr'1‘£érharmonic Group 10 - Bin 5Hrr;1ggnitude 03 / 04 NOROU Yl
""""" Interharmonic Group 10.- Bin 5 phase 0B/ 0.001
""""" |Hr'1”{érharmonic Group 10 - Bin 6'}7"1”:'a‘gnitude 03 / 04 00013 /mV/ma
""""" Interharmonic Group 10 - Bin 6 phase L 08/0 0.001
B T vt
Interharmonic Group 10 - Bin 7 phase 03/04 el
""""" |Hr'1‘£érharmonic Group 10 - Bin 8Wr;1'é‘gnitude 03 / 04 NOROIC s
""""" Interharmonic Group 10 - Bin 8 phase L 0B/0 0.001
""""" |Hr'1”{érharmonic Group 10 - Bin 9"%;gnitude 03 / 04 . 0001%/mV/ma
Interharmonic Group 10-Bin 9 phase /oo
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 10 - Bin 10 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. B co/o: IS

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 0 0304 OOV Y/

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L 03/06 oo0e | 0% 2 | B2 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 12 - Bin 9 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/ BERHE
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 03704 0001/ /m
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/04  0001° | 03BE 2 | B3BE 2
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Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 14 - Bin 8 magnitude 03700, N
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA |
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA |
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
Interharmonic Group 15 - Bin 7 magnitude 03 / g1/ i
""""" Interharmonic Group 15 - Bin 7 phase 03/ 0.0017
""""" |Hr'1‘£'érharmonic Group 15 - Bin 8";f‘1'$gnitude 03 / 0d 0013 /mvy/me
""""" Interharmonic Group 15~ Bin 8 phase 0B/ 0.0017
""""" Interharmonic Group 15 - Bin 9'%‘é‘gnitude .’ / 04 e
""""" Interharmonic Group 15 - Bin 9 phase 03/ 0.0017
""""" |Hr'1‘£<‘arharm0nic Group 15 - Bin 1'[‘jﬂ‘r'ﬁuagnitude 03 / 04 000%%/miV/maA
""""" Interharmonic Group 15 - Bin 10 phase 03/ 0.0017
""""" |Hr'1‘£érharmonic Group 15 - Bin 1"1”'“n‘ﬁ‘agnitude 03 / 04 RCCTE S e
""""" Interharmonic Group 15 - Bin 11 phase 03/ 0.001°
it Hormonic Component - agnige oo/ R g
R 03/04 0001
""""" |Hr'1”{érharm0nic Group 16 - Bin 1';{1régnitude 03 / 04 . D001%/mV/ma
""""" Interharmonic Group 16 - Bin 1 phase 03/ 0.0017
""""" |Hr;£'érharmonic Group 16 - Bin 2Wr;1;gnitude 03 / 04 REWIEInd{ne
""""" Interharmonic Group 16 - Bin 2 phase 0B/ 0.001
""""" |Hr'1“{érharmonic Group 16 - Bin 3'}7"1”:'5‘gnitude 03 / Sl ULV s
""""" Interharmonic Group 16 - Bin 3 phase /0 00017
" Inerharmonic Group 16 Bin 4 magnitude L
Interharmonic Group 16 - Bin 4 phase 03704 o000
""""" Interharmonic Group 16 - Bin 5Hrr;1ggnitude L / ol Uy i
""""" Interharmonic Group 16 - Bin 5 phase /0 0.0017
""""" Interharmonic Group 16 - Bin 6'}7"1”:;gnitude L / Ué .000%/mV/maA
o s snomee  mios o
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 16 - Bin 7 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/ BERHE
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 03/0% 0001/ /m
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L 03/06 000° | 0476 2 | B4T6 2
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 18 - Bin 6 magnitude 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | 04AC
"""""""" 03/ 04 0.001° | O4AE
"""""""" 03/04 0001%/mV/mA | 04B0
"""""""" 03/ 04 0.001° | 04B2
"""""""" 03/04 0001%/mV/mA | 04B4
"""""""" 03/ 04 0.001° | 04B6
"""""""" 03/04 0001%/mV/mA | 04B8
"""""""" 03/ 04 0.001° | 04BA
"""""""" 03/04 0001%/mV/mA | 04BC
"""""""" 03/ 04 0.001° | O04BE
"""""""" 03/04 0001%/mV/mA | 04CO
"""""""" 03/ 04 0.001° | 04C2
"""""""" 03/04 0001%/mV/mA | 04C4
"""""""" 03/ 04 0.001° | 04C6
R L

03/ 04 0.001° 04CA
"""""""" 03/04 0001%/mV/mA | 04CC
"""""""" 03/ 04 0.001° | O04CE
"""""""" 03/04 0001%/mV/mA | 04D0
o /04 ool | 04D2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 20 - Bin 5 magnitude o S e

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0001%/mV/mA

,,,,,,,,,,,,, 03/ 04 0.001° g

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g

"""""""""""" 03 / 04 0.001° mg

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng

"""""""""""" 03 / 04 0.001° = é

"""""""" H =3
03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

,,,,,,,,,,,,, 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

"""""""""""" 03 / 04 0.001°

. . 03704 0001/ /m
03/ 04 0.001°

<<<<<<<<<<<<< 03/04 0001%/mV/mA

"""""""""""" 03 / 04 0.001°

"""""""""""" 03/04 0.001%/mV/mA

03/04  000° | OS2 2 | BSZE 2
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 22 - Bin 4 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. B co/o: IS

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 0 0304 OOV Y/

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/04  000° | 05BA 2 | BSBA 2

MODBUS RTU/TCP



Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 24 - Bin 3 magnitude 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | 05C0
"""""""" 03/ 04 0.001° | 05C2
"""""""" 03/04 0001%/mV/mA | 05C4
B -

03/04 0001%/mV/mA | 05C8
"""""""" 03/ 04 0.001° | 05CA
"""""""" 03/04 0001%/mV/mA| 05CC
"""""""" 03/ 04 0.001° | 05CE
"""""""" 03/04 0001%/mV/mA | 05D0
"""""""" 03/ 04 0.001° | 05D2
"""""""" 03/04 0001%/mV/mA | 05D4
"""""""" 03/ 04 0.001° | 05D6
"""""""" 03/04 0001%/mV/mA | 05D8
"""""""" 03/ 04 0.001° | 05DA
o 03/04 0001%/mV/mA | 05DC

03/ 04 0.001° 05DE
"""""""" 03/04 0001%/mV/mA | 05E0
"""""""" 03/ 04 0.001° | 05E2
"""""""" 03/04 0001%/mV/mA | 05E4
RO . L
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 26 - Bin 2 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 0304 0001/ /m

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L 03/06 0o0e | oskz 2 | Be2z 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 28 - Bin 1 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/ BERHE
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 03/0% 0001/ /m
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L 03/06 0001° | G692 | BSE 2

MODBUS RTU/TCP 203



Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

30th Harmonic Component - Magnitude S DA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
o 03/ 04000t/ m/mA

03/ 04 0.001°

»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L 03/04 00017 | 06FA 2 | BOFA 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 31 - Bin 11 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04  0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. Y co/o: IR
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 1 0304 OOV Y/
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L 03/04  oo0e | 07%¢ 2 | B7% 2

MODBUS RTU/TCP 205



Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 33 - Bin 10 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. B co/o: IS

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 0 0304 OOV VA

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/04  og01° | o782 2 | B7B2 2

MODBUS RTU/TCP



Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 35 - Bin 9 magnitude 03/04 RN
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
Interharmonic Group 36 - Bin 11 magnitude 03 / 04 el dndne
""""" Interharmonic Group 36 - Bin 11 phase 03/ 0.0017
|87th Harmonic Component - Magnitude. 03/04_0001%/m\/m
mé"}{HHarmonic Ca;ﬁﬁ[‘gonent - Phagé """"""""""" 03 / 04 0.0017
""""" |Hr'1”{érharmonic Group 37 - Bin T;ﬁégnitude 03 / 04 . 0001%/mV/ma
""""" Interharmonic Group 37 - Bin 1 phase 0B/ 0.001
""""" |Hr'1”{érharm0nic Group 37 - Bin 2';f‘1régnitude 03 / 04 . D001%/mV/ma
""""" Interharmonic Group 37 - Bin 2 phase 03/ 0.0017
""""" |Hr'1‘£érharmonic Group 37 - Bin 3Wr;1;gnitude 03 / 04 NOROU Yl
""""" Interharmonic Group 37 - Bin 3 phase 0B/ 0.001
""""" |Hr'1”{érharmonic Group 37 - Bin 4"}7"1":;gnitude 03 / 04 . 0001%/mV/ma
""""" Interharmonic Group 37 - Bin 4 phase L 0B/0 0.001
e Cro - 5 et T vt
Interharmonic Group 37 - Bin 5 phase 03/04 el
""""" |Hr'1“{érharmonic Group 37 - Bin 6'%;gnitude 03 / 04 NORUIC s
""""" Interharmonic Group 37 - Bin 6 phase 0B/ 0.001
""""" |Hr'1‘{érharmonic Group 37 - Bin 7'}7"1"zka‘gnitude 03 / 04 . 0001%/mV/ma
Interharmonic Group 37 -Bin 7phase L m/0 oot
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 37 - Bin 8 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. B co/o: IS

03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 0 0304 OOV Y/

03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/06  000° | oBeA 2 | BBA 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 39 - Bin 7 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. Y /o BN
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 03704 0001/ /m
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
.03/04  0001° | o8Ce 2 | BBC 2

MODBUS RTU/TCP 209



Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 41 - Bin 6 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
. . 0304 0001%/m/m

03/ 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
L 03/04 000t | o922 2 | B922 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 43 - Bin 5 magnitude o S e
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. o o/ BERHE
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. . 03/0% 0001/ /m
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
L03/06  0g0e | O9TE 2 | BYTE 2
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 45 - Bin 4 magnitude 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | 09B4
"""""""" 03/ 04 0.001° | 0986
"""""""" 03/04 0001%/mV/mA | 0988
B -

03/04 0001%/mV/mA | 09BC
"""""""" 03/ 04 0.001° | 09BE
"""""""" 03/04 0001%/mV/mA | 09CO
"""""""" 03/ 04 0.001° | 09C2
"""""""" 03/04 0001%/mV/mA | 09C4
"""""""" 03/ 04 0.001° | 09C6
"""""""" 03/04 0001%/mV/mA | 09C8
"""""""" 03/ 04 0.001° | 09CA
"""""""" 03/04 0001%/mV/mA| 09CC
"""""""" 03/ 04 0.001° | 09CE
o . 03/04 0001%/mV/mA | 09D0

03 /04 0.001° 09D2
"""""""" 03/04 0001%/mV/mA | 09D4
"""""""" 03/ 04 0.001° | 09D6
"""""""" 03/04 0001%/mV/mA | 09D8
RO . L
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 47 - Bin 3 magnitude 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001° -
"""""""" 03/04 0001%/mV/mA 8%
"""""""" 03/ 04 0.001° m%
"""""""" 03/04 0001%/mV/mA o:
"""""""" 03/ 04 0.001° o
"""""""" / =3
03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
B T
03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA| 0A28 2 | BA28 2
"""""""""" L R R
"""""""" 03/04 0001%/mV/mA| 0A2C 2 | BA2C 2
,,,,,,,,,,,,,,,, e R R . B
"""""""" 03/04 0001%/mV/mA| 0A30 2 | BA30 2
,,,,,,,,,,,,,,,, e S S
"""""""" 03/04 0001%/mV/mA| O0A34 2 | BA34 2
o . 03/04  0g01c | oA 2 | BAS 2
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 49 - Bin 2 magnitude 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | 0AS4
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | 0A60
"""""""" 03/ 04 0.001° | 0A62
"""""""" 03/04 0001%/mV/mA | 0Ab4
"""""""" 03/ 04 0.001° | 0A66
"""""""" 03/04 0001%/mV/mA | 0A68
"""""""" 03/ 04 0.001° | O0AGA
"""""""" 03/04 0001%/mV/mA | 0A6C
"""""""" 03/ 04 0.001° | OAGE
"""""""" 03/04 0001%/mV/mA | 0A70
"""""""" 03/ 04 0.001° | OA72
"""""""" 03/04 0001%/mV/mA | O0A74
"""""""" 03/ 04 0.001° | O0A76
"""""""" 03/04 0001%/mV/mA | 0A78
"""""""" 03/ 04 0.001° | OA7A
"""""""" 03/04 0001%/mV/mA| 0A7C
"""""""" 03 /04 0.001° | OAJE
"""""""" 03/04 0001%/mV/mA | 0ASO
"""""""" 03/ 04 0.001° | 0A82
"""""""" 03/04 0001%/mV/mA | 0A84
"""""""" 03/ 04 0.001° | 0A86
o . 03/04 0001%/mV/mA| 0AgS

03/ 04 0.001° 0A8A
"""""""" 03/04 0001%/mV/mA| 0ASC
"""""""" 03/ 04 0.001° | OASE
"""""""" 03/04 0001%/mV/mA | 0A90
R - - M
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 51 - Bin 1 magnitude 03/04 0.001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA |
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA | OABC
"""""""" 03/ 04 0.001° | OABE
"""""""" 03/04 0001%/mV/mA| 0ACO
"""""""" 03/ 04 0.001° | DAC2
"""""""" 03/04 0001%/mV/mA | OACA
"""""""" 03/ 04 0.001° | 0AC6
"""""""" 03/04 0001%/mV/mA| 0ACS
"""""""" 03/ 04 0.001° | 0ACA
"""""""" 03/04 0001%/mV/mA| OACC
B -

03/04 0001%/mV/mA  0ADO
"""""""" 03/ 04 0001° | 0AD2
"""""""" 03/04 0001%/mV/mA| 0AD4
"""""""" 03/ 04 0.001° | 0AD6
"""""""" 03/04 0001%/mV/mA | OADS
"""""""" 03/ 04 0.001° | OADA
"""""""" 03/04 0001%/mV/mA | OADC
"""""""" 03/ 04 0.001° | OADE
"""""""" 03/04 0001%/mV/mA | OAEQ
"""""""" 03/ 04 0.001° | OAE2
o 03/04 0001%/mV/mA | OAE

03/ 04 0.001° 0AE6
"""""""" 03/04 0001%/mV/mA| OAES
"""""""" 03/ 04 0.001° | OAEA
"""""""" 03/04 0001%/mV/mA | OAEC
g
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Parameter

F. code
(Hex)

INTEGER IEEE

M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

53rd Harmonic Component - Magnitude S D
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
. 1 0304 OOV

03/ 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/04  0001° | 0B4A 2 | BB4A 2
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E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 54 - Bin 11 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
4444444444444 03 / 04 0.001° g
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA g g
"""""""""""" 03 / 04 0.001° mg
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA ng
"""""""""""" 03 / 04 0.001° = é
"""""""" H =3
03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
. B co/o: IS
03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
. 0 0304 OOV Y/
03/ 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
03/04  0001° | 0BAb 2 | BBAb 2
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 56 - Bin 10 magnitude L
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA |
,,,,,,,,,,,,, 03 / 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
»»»»»»»»»»»»» 03 / 04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
"""""""""""" 03 / 04 0.001°
. 0 0304 OOV Y/

03/ 04 0.001°
<<<<<<<<<<<<< 03/04 0001%/mV/mA
,,,,,,,,,,,,, 03 / 04 0.001°
"""""""""""" 03/04 0.001%/mV/mA
.03/04  0001° | oc02 2 | BCOZ 2
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Parameter

F. code
(Hex)

M.U.

INTEGER IEEE
Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 58 - Bin 9 magnitude 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA |
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03/ 04 0.001°
"""""""" 03/04  0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA |
"""""""" 03 / 04 0.001°
Interharmonic Group 59 - Bin 6 magnitude 03/04_0001%/mV/mA
""""" Interharmonic Group!59.= Bin6|phase 03/ 0.001°
""""" Interharmonic Group 59 - Bin 7';1"ak‘gnitude L / 04 T
""""" Interharmonic Group 59 - Bin 7 phase 0B/ 0.001
""""" |Hr'1‘{érharm0nic Group 59 - Bin 8';{‘1';"a‘gnitude 03 / 04 00013 /mV/ma
""""" Interharmonic Group 59 - Bin 8'“;;5“556 03/ 0.0017
""""" |Hr'1‘£'<‘arharmonic Group 59 - Bin 9Wr‘1"1'$gnitude 03 / 04 0015 /mvy/ma
""""" Interharmonic Group!59.- Bin 9 phase 0B/ 0.001
""""" |Hr'1”{érharmonic Group 59 - Bin 160“r;1‘agnitude 03 / Sl LUV s
""""" Interharmonic Group 59 - Bin 10 phase 03/ 0.001°
""""" |Hr'1‘{érharmonic Group 59 - Bin 1"1“'“n‘r'1‘agnitude 03 / 04 00013 /mV/ma
emmoncomsy Gotmme o/ s
60th Harmonic Component - Magnitude 03105, R
..‘gbi'r‘w"'HarmoniC C;)Hr'y‘;r‘)onent - Phagé """"""""""" 03 / 04 0.001
""""" |Hr;{érharmonic Group 60 - Bin 1';1”1“a”gnitude o / 04 0001%/mV/maA
""""" Interharmonic Group 60 - Bin 1 phase L 03/0 0.0017
""""" |Hr'1‘£érharmonic Group 60 - Bin 2"Fr‘1;gnitude 03 / 04 WERIGmlime
""""" |Hr'1‘£'<‘arharmonic Group 60 - Bin 2'”[;5‘;":\59 03 / 04 0.001%
""""" |Hr'1‘£érharmonic Group 40 - Bin 3"};‘1"ak‘gnitude 03 / 04 Kl R e
""""" Interharmonic Group 60 - Bin 3 phase L 0B/0 0.0017
""""" |Hr;£érharmonic Group 60 - Bin 4'}1"1“a”gnitude 03 / 04 0001%/mV/maA
""""" Interharmonic Group 60 - Bin 4 phase L 03/04 0.001
| mermoncan Snsmants 0/ G
Interharmonic Group 60 - Bin 5 phase 03 /04 0.001°
""""" Interharmonic Group 60 - Bin 6';1;1‘gnitude e / o, L0ty
""""" Interharmonic Group 60 - Bin 6 phase . 03/04 0.001
""""" |Hr'1‘£érharmonic Group 60 - Bin 7";1”1;9nitude 03 / 04 0001%/mV/maA
T
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Parameter

F. code
(Hex)

INTEGER IEEE
M.U. Register Register
(Hex) Words (Hex) Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 60 - Bin 8 magnitude 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0001%/mV/mA |
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03 / 04 0.001%/mV/mA
"""""""" 03 / 04 0.001°
"""""""" 03/04 0.001%/mV/mA |
"""""""" 03 / 04 0.001°
Interharmonic Group 61 - Bin 5 magnitude 03 / 04 RECli i
""""" Interharmonic Group! a1 - Bin5|phase 0B/ 0.0017
""""" Interharmonic Group 61 - Bin 6'%‘a"gnitude o / 04 .0007%/m/maA
""""" Interharmonic Group 61 - Bin 6 phase 0B/ 0.001
""""" |Hr'1‘{érharm0nic Group 61 - Bin 7';}‘1';"a‘gnitude 03 / 04 00013 /mV/ma
""""" Interharmonic Group 61 - Bin 7 phase /o 0.001
""""" Interharmonic Group 61 - Bin 8Wr‘1"1'$gnitude L / 04 RSl
........ |Hr'1‘£'<‘arharmonic Group 61-Bin 8pha$e 03 / 04 0.0017
""""" |Hr'1“{érharmonic Group 61 - Bin 9';}‘1"z;gnitude 03 / 04 0001%/mV/ma
""""" Interharmonic Group 61 - Bin 9 phase L 0/0 0.0017
""""" |Hr'1‘{érharmonic Group 61 - Bin 16mn‘r'1‘agnitude 03)04 0.001%/mV/ma
""""" Interharmonic Group 61 - Bin 10 phase 03/ 0.0017
""""" |Hr'1‘{'<‘arharmonic Group 61 - Bin 1"1”'“rf'1‘agnitude 03)04 BRI A
""""" Interharmonic Group 61 - Bin 11 phase L 0B/0 0.0017
| G20 s Commona o e 03/04 _0001%/mV/m
o e mte Garmomert = Fleae 03/04 000"
""""" |Hr'1‘{érharmonic Group 62 - Bin 1'“r‘1'ﬁggnitude 03)04 D.001%/mV/maA
""""" Interharmonic 'é};;up 62 - Bin TEHése 03/ 0.0017
""""" |Hr'1‘{érharmonic Group 62 - Bin 2Wr;1ﬂa"gnitude 03 / 04 Kl R e
""""" Interharmonic Group 62 - Bin 2 phase L 08/0 0.0017
""""" |Hr;£érharmonic Group 62 - Bin 3'}1;‘a”gnitude 03 / 04 0001%/mV/maA
""""" Interharmonic Group 62 - Bin 3 phase L 0B/0 0.0017
" Iterharmonic Group 62+ Bin 4 magnituds oo R
Interharmonic Group 62 - Bin 4 phase 03/04 0.001°
""""" Interharmonic Group 62 - Bin 5"};‘1”a”gnitude L / 04 Kl A e
""""" Interharmonic Group 62 - Bin 5 phase L 0B/0 0.0017
""""" |Hr;£érharm0nic Group 62 - Bin 6"}1”\“a”gnitude 03 / 04 0001%/mV/maA
inerharmonic Group 62 - Binphase B e | ocen (2 | Beea 2

MODBUS RTU/TCP



E cod INTEGER IEEE

. code

Parameter (Hex) M.U. Register
(Hex)

Register

Words |~ Hex)

Words

VOLTAGE & CURRENT HARMONICS & INTERHARMONICS MAGNITUDE&PHASE - fnom=60 Hz

Interharmonic Group 62 - Bin 7 magnitude 03/04 0.001%/mV/mA
"""""" 03/04  0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03/04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA ‘
03/ 04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA ‘
03/ 04 0.001°
03/04 0001%/mV/mA
03/04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03/ 04 0.001°
03/04 0.001%/mV/mA
03 /04 0.001°
03/04 0.001%/mV/mA
03 /04 0.001°
03/04 0.001%/mV/mA
Interharmonic Group 63 - Bin 11 phase 03 /04 0.001°

°
S
o
°
<4
o
=
5
o
©
g
=
=
=
=
S
(8]

n
-
o
(=]
o
=

2 BCFE 2

MODBUS RTU/TCP 221



INTEGER IEEE

Parameter T;::f M.U. Register | Register =
(Hex) (Hex)

POWER HARMONICS & INTERHARMONICS - fnom=50 Hz

Set the parameter for the next reading command. 10 - OEOO 2 - -

Programmable data:
$01=Phase 1 Active Power (P1)
$02=Phase 2 Active Power (P2)
$03=Phase 3 Active Power (P3)
$04=Phase 1 Reactive Power (Q1)
$05=Phase 2 Reactive Power (Q2)
$06=Phase 3 Reactive Power (Q3)

Example
To read the Phase 1 active power fundamental (1st) in integer format:

1. First write register 0E0Q by programming $01 for parameter
selection.
2. Then, read the register 0E2A.

WARNING! The harmonic measuring unit changes according to
the set display mode. If “Percentage” is set as display mode,
the read harmonic will be in percentage values referred to the
Fundamental. If “Absolute” is set as display mode, the read
harmonic will be in absolute values (mW in case of active power
harmonics or mvar in case of reactive power harmonics).

03 /04  0001%/mW/mvar
03 /04  0.001%/mW/mvar

03/04  0.001%/mW/mar 4 | BBO6 2
""""""""" 03/04  0.001%/mW/mar 4/ | BBO8 2
""""""""" 03/04  0001%/mW/mar 4 | BBOA 2
""""""""" 03/04  0001%/mW/mar 4 | BBOC 2
""""""""" 03/04  0.001%/mW/mar 4 | BBOE 2
""""""""" 03/04  0.001%/mW/mar 4 | BBIO 2
""""""""" 03/04  0.001%/mW/mar 4 | BBI2 2
""""""""" 03/04  0001%/mW/mar 4 | BBI4 2
""""""""" 03/04  0001%,/mW/mar 4 | BB16 2
""""""""" 03/04  0.001%/mW/mar 4 | BBI8 2
""""""""" 03/04  0.001%/mW/mar 4 | BBIA 2
""""""""" 03/04  0.001%/mW/mar 4 | BBIC 2
""""""""" 03/04  0.001%/mW/mar 4 | BBIE 2
""""""""" 03/04  0001%,/mW/mar 4 | BB20 2
""""""""" 03/04  0.001%/mW/mar 4 | BB2 2
""""""""" 03/04  0.001%/mW/mar 4 | BB2 2
""""""""" 03/04  0.001%/mW/mar 4 | BB26 2
""""""""" 03/04  0.001%/mW/mar 4L | BB28 2
""""""""" 03/04  0001%/mW/mar 4 | BB2A 2
""""""""" 03/04  0001%,/mW/mar 4 | BB2C 2
""""""""" 03/04  0.001%/mW/mar 4 | BB2E 2
""""""""" 03/04  0.001%/mW/mar 4 | BB 2
""""""""" 03/04  0.001%/mW/mar 4 | BB32 2
""""""""" 03/04  0.001%/mW/mar 4 | BB3 2
""""""""" 03/04  0001%/mW/mar 4 | BB3% 2
""""""""" 03/04  0.001%/mW/mar 4 | BB 2
""""""""" 03/04  0.001%/mW/mar 4 | BB3A 2
""""""""" 03/04  0.001%/mW/mar 4 | BB 2
""""""""" 03/04  0001%/mW/mvar 4 | BB3E 2
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 3 - Bin 1 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 7 - Bin 7 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 12 - Bin 3 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 16 - Bin 9 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 21 - Bin 5 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 26 - Bin 1 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 30 - Bin 7 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 35 - Bin 3 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 39 - Bin 9 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 44 - Bin 5 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 49 - Bin 1 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 53 - Bin 7 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 58 - Bin 3 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/myar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE
Parameter F. code M.U. Register Register
(Hex) 9 Words | oD Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=50 Hz
Interharmonic Group 62 - Bin 9 03/04 0001%/mW/mvar | 17D6 4 BFEC 2
63rd Harmonic Component 03/04  0001%/mW/mar | i?DA
......... ihterharmonic Group 63 - Bin 1 03 /04  0001%/mW/mvar Wi?DE
......... ihterharmonic Group 63 - Bin 2 03/04  0001%/mW/mvar ".‘.‘.1‘7E2
......... ihterharmonic Group 63 - Bin 3 03/04  0001%/mW/mvar ".‘.‘.1‘7E6
......... ihterharmonic Group 63 - Bin 4 03/04  0001%/mW/mvar .“““1‘7EA
......... ihterharmonic Group 63 - Bin 5 03 /04 0001%/mW/mvar .“‘.“1‘7EE
......... ihterharmonic Group 63 - Bin 6 03/04  0001%/mW/mvar ".‘.‘.1‘7F2
......... ihterharmonic Group 63 - Bin 7 03/04  0001%/mW/mvar ".‘.‘.1‘7F6
......... ihterharmonic Group 63 - Bin 8 03/04  0001%/mW/mvar .“‘.“1‘7FA
......... ihterharmonic Group 63 - Bin 9 03/04  0001%/mW/mvar .“‘.“1‘7FE 4 C000 2
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INTEGER IEEE

Parameter T;::f M.U. Register | Register =
(Hex) (Hex)

POWER HARMONICS & INTERHARMONICS - fnom=60 Hz

Set the parameter for the next reading command. 10 - OEOO 2 - -

Programmable data:
$01=Phase 1 Active Power (P1)
$02=Phase 2 Active Power (P2)
$03=Phase 3 Active Power (P3)
$04=Phase 1 Reactive Power (Q1)
$05=Phase 2 Reactive Power (Q2)
$06=Phase 3 Reactive Power (Q3)

Example
To read the Phase 1 active power fundamental (1st) in integer format:

1. First write register 0E0Q by programming $01 for parameter
selection.
2. Then, read the register 0E32.

WARNING! The harmonic measuring unit changes according to
the set display mode. If “Percentage” is set as display mode,
the read harmonic will be in percentage values referred to the
Fundamental. If “Absolute” is set as display mode, the read
harmonic will be in absolute values (mW in case of active power
harmonics or mvar in case of reactive power harmonics).

03 /04  0001%/mW/mvar
03 /04  0.001%/mW/mvar

03/04  0.001%/mW/mvar 4 | BBO6 2
""""""""" 03/04  0001%/mW/muar L | BBOS8 2 03
""""""""" 03/04  0.001%/mW/mar 4 | BBOA 2 =)
e | e T T D

03/04 0001%/mW/mvar 4L | BBOE 2 o:
""""""""" 03/04  0001%/mW/mar 4 | BBIO 2 =5
""""""""" 03/04  0001%/mW/muar L | BBI2Z 2
""""""""" 03/04  0.001%/mW/mar 4 | BBI4 2
""""""""" 03/04  0.001%/mW/mar L | BB 2
""""""""" 03/04  0001%/mW/mar L | BBIB 2
""""""""" 03/04  0001%/mW/mar L | BBIA 2
""""""""" 03/04  0001%/mW/mar L | BBIC 2
""""""""" 03/04  0001%/mW/muar 4 | BBIE 2
""""""""" 03/04  0.001%/mW/mar 4L | BB 2
""""""""" 03/04  0001%/mW/mar L | BB2 2
""""""""" 03/04  0001%/mW/mar L | BB 2
""""""""" 03/04  0001%/mW/mar L | BB2% 2
""""""""" 03/04  0001%/mW/myar L | BB 2
""""""""" 03/04  0.001%/mW/mar 4 | BB2A 2
""""""""" 03/04  0.001%/mW/mar L | BB 2
""""""""" 03/04  0001%/mW/mar L | BB2E 2
""""""""" 03/04  0001%/mW/mar L | BB 2
""""""""" 03/04  0001%/mW/mar L | BB2 2
""""""""" 03/04  0001%/mW/muar L | BB3% 2
""""""""" 03/04  0.001%/mW/mar 4L | BB3 2
""""""""" 03/04  0001%/mW/mar L | BB38 2
""""""""" 03/04  0001%/mW/mar L | BB3A 2
""""""""" 03/04  0001%/mW/mar 4L | BB3IC 2
""""""""" 03/04  0001%/mW/mvar L | BB3E 2
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 2 - Bin 7 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 6 - Bin 5 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 10 - Bin 3 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 14 - Bin 1 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 17 - Bin 11 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 21 - Bin 9 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 25 - Bin 7 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 29 - Bin 5 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 33 - Bin 3 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 37 - Bin 1 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 40 - Bin 11 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar

248 MODBUS RTU/TCP



INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 44 - Bin 9 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 48 - Bin 7 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/myar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 52 - Bin 5 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 56 - Bin 3 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar

03/04  0001%/mW/mar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar

03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
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INTEGER IEEE

P t F. code M.U - -
arameter (Hex) -U. Register Words Register Words
(Hex) (Hex)
POWER HARMONICS & INTERHARMONICS - fnom=60 Hz
Interharmonic Group 60 - Bin 1 03 /04 0001%/mW/mvar

03 /04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04  0001%/mW/mvar
03/04  0001%/mW/mar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar ‘
03/04  000T%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03/04  0001%/mW/myar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/rmvar
03 / 04 0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04  0.001%/mW/mvar
03 / 04 0.001%/mW/rvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
03 / 04 0.001%/mW/mvar
Interharmonic Group 63 - Bin 11 03/04 0001%/mW/mar | 19FE
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INTEGER

Parameter F(';::]e M.U. m .
(Hex)
VOLTAGE AGGREGATED VALUES ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 1 to Neutral Voltage for 10/12c aggregation 03/04 mV A0QO 2
Phase 2 to Neutral Voltage for 10/12¢ aggregation 03/04 mV | ADD2 2
Phase 3 to Neutral Voltage for 10/12c aggregation 03/04 mV | AOO4 2
W'l"‘iurhestam'hmfor ‘|0/1é€aggreg‘a'lion. Dat'auformat;“gompactPHCD """""" 03 / 04 10 ms ‘‘‘‘‘‘‘‘‘‘ A 006 ........ 4 .......
Example
Read value: $0015123123595999
=2015/12/31 23:59:59.99 (yyyy/mm/dd hh:mm:ss.cc]
Flag for 10/12c aggregation. $00=not flagged, $01=flagged 03/04 - | AOOA 2
“Phase 1 to Neutral Voltage for 150/180c aggregation 03/06 mV | AOOC 2
Phase 2 to Neutral Voltage for 150/180c aggregation 03/04 mV | AOOE 2
Phase 3 to Neutral Voltage for 150/180c aggregation 03/04 mv | AOID 2
W'l"‘iurhestam”g”for 150/'1‘5‘0(: agghagation. Iﬁala form'a‘l: compa'gl BCD 03 / 04 10ma """"""""" A 012 ........ 4 .......
Flag for 156/180c ag‘g”regatioh".“$00=nol“l‘lagged,"é‘[]l=flaggad """""" 03 / 04 - | A0l6 2
Phase 1 tgﬁhleutral \ll)ltage fohlll]min aggregatigh """""""""" 03 / 04
Phase 2 tomhleutral \ll)ltage fohllOmin aggregatigh """""""""" 03 / 04
Phase 3 taﬁhleutral \lgltage follr:'lOmin aggregatiah """""""""" 03 / 04
W'l"‘i"rhestam'gmfor 10mi"rl“aggrega‘t”ion. Data“lormat:“gampact BCD """""" 03 / 04
Flag for 1(jlhin aggragation. $60=not flagged, $0H1';flagged' """"""""" 03 / 04
10/12c bla;h numbe'h‘in 10mihﬁaggrega”tlgn """""""""""" 03 / 04
Wlél)/180c h'lgck numhﬁar in 10'r‘h‘in aggre'g‘ation """""""""""" 03 / 04
Phase 1 tg“hleutral \lgltage fohl2h aggragation """""""""""" 03 / 04
Phase 2 taﬁhleutral \lgltage folhmZh aggragation """""""""""" 03 / 04
Phase 3 taﬁl;leutral \lgltage foh‘2h aggragation """""""""""" 03 / 04
W'l"‘iurhestamglor 2h agg‘regatioh‘.” Data for:lhat: corh“plact BCD """"""""" 03 / 04
Flag for 2h"aggregali'gn. $00=Hh”ot flaggag‘, $01=flagged """"""""" 03 / 04
“‘Fhaquenq'/ """""""""""""""""""""""" 03 / 04
W'l"‘i"rhestam'gmfor 10s fhaquency.ml‘]ata forrhat: comgact B.O 03 / 04
Flag for 1da‘frequeh;l‘/. $00=rlgt flaggetl,m$01=flagged """"""""" 03 / 04
mhlll‘mber ofl 0/12c ragords """""""""""""""""" 03 / 04
RTC Lock.milp“00=not lggked, $[5'l‘=NTP, $lj‘é=GPS """""""""""" 03 / 04
Phase N (L12] Instantaneous Flicker for 10/12c aggregation 03/ 04
Phase 2N (L23] Instantaneous Flicker for 10/12c aggregation 03 /04
Phase 3N H[l;31] Insta'h‘taneoua‘Flicker for 10/12cma‘ggregat'i‘ah """""" 03 / 04
W'l"‘i"rhestam'gﬁlor 10/1é£ aggreg‘alion. Dat"awformat;“‘(':‘ompactPHCD """""" 03 / 04
Flag for 10/1 2c aggr;agation. é‘llO:not fla‘gged, $(ll‘=flaggecl """""""" 03 / 04
Phase 1NH[l;12] Shol’ll”Term Fli‘l";ker for l‘(’]‘min agghegation """"""""" 03 / 04
Phase 2N H[l;23] Shol’ll“Term Fl'i‘laker for 'l'l]‘min agg‘hegation """"""""" 03 / 04
Phase 3N"['l;31] Shorl“l”Term Fl'i‘aker for ll]‘min agg‘hegation """"""""" 03 / 04
W'l"‘i"rhestam'gmfor 10mih"aggrega‘t”ion. Data“lormat:“aampact BCD """""" 03 / 04
Flag for 1(']‘lhin aggragation. $l]l)=not flag‘ged, $0Hl;flagged """"""""" 03 / 04
10/12(: blagh numbe'l"min 10mi'hﬁaggrega”tl'c‘>n """""""""""" 03 / 04
Phase 1NH[l;12] Long“lerm Fll"cuker for 2Hhuaggrega't‘ion """"""""" 03 / 04
Phase 2N H[l;23] Long“lerm Fll"c"ker for 2"h”aggreg'a't‘ion """"""""" 03 / 04
Phase 3N H[l;31] Long“"l'erm Fll"c”ker for 2Hhuaggrega't‘ion """"""""" 03 / 04
Tmestam o 2 aggregaton, Ut prmatccompactBGD 02/

Flag for 2h aggregation. $00=not flagged, $01=flagged 03 /04

Number of 10/12 cycles records 03/04
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INTEGER

Parameter F(';::]e M.U. m .
(Hex)
VOLTAGE AGGREGATED VALUES ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
RTC Lock. $00=not locked, $01=NTP, $02=GPS 03/ 04 = A068 2
Wl;lﬁagative éaauence HLjabalanc'auRatio foﬁ 0/12c aé"gregatio”a """"""" 03 / 04
Zero Sequ'aace Unbaiance Ra‘f‘i”o for 10/"1”éc aggrag“ation """"""""" 03 / 04
W'i"‘i“r'r‘westam'a“for ‘|0/1é£aggre§a{ion. Dat'awformat;“;ompact"é‘CD """""" 03 / 04
Flag for 1[5/12(: aggfaéation. é‘['jO:not fl'a:cjged, $['j'1“=flaggec'i‘ """""""" 03 / 04
Wl;lmé‘gative ééquence Hljabalanc'a”Ratio fokl;m1‘ 50/180'a‘aggrega”t'ian """""" 03 / 04
Zero Sequ'ar‘]ce Unbakiance Ra‘f‘i”o for 15[5}1‘80c agké;egation """"""""" 03 / 04
m%i“raestam'a‘for 150/'1“;3‘0c aggf‘akgation. Ijafa form'a‘f‘: compa& BCD 03 / 04
Flag for 156/180c agﬁg‘]”regatio'r‘1".“$00=nof“f‘lagged,'é‘D‘|=flagéad """""" 03 / 04
Wl;lﬁéugative ééquence HL'J‘abalanc'auRatio fo” Omin aaéregatioa """""""" 03 / 04
Zero Sequ'aace Unbakiance Rauf‘iuo for 10r'a“i‘n aggra‘;c‘;'ation """"""""" 03 / 04
m%i”rﬁestam';;mfor 10mi"r'1maggreg'a‘t”ion. Dataﬁf‘ormat:'g(‘)mpact BCD """""" 03 / 04
Flag for 1(']“r;1in aggraéation. édt]:not fla'_a‘ged, $(]H1;flagged """"""""" 03 / 04
10/12c blo&« numbe"fmin 10mi'aﬁaggrega”t'i'<‘)n """""""""""" 03 / 04
W1€b/180c Black numut;ar in 10'r‘a‘in aggreug';‘ation """""""""""" 03 / 04
Wl;lﬁéugative ééquence HL'J‘abalanc'a‘Ratio fokt:‘éh aggraaation """"""""" 03 / 04
Zero Sequ'a‘ace Unbakiance Ra"t“i”o for 2h 'a‘égregat'iﬁc‘)“n """"""""" 03 / 04
m%i“rﬁestamkr‘awfor 2h aééregatioa‘." Data for:a]at: corfﬂk‘p')‘act BCD """"""""" 03 / 04 .
Flag for ZHHaggregaf‘i'an. $00=Ha”ot flaggé‘a‘, $01=f[aéged """"""""" 03 / 04 gg
Wl;lﬁa‘mber of1 0/12 cyakias recor:a"s """"""""""""""" 03 / 04 mg
RTC Lock.'gDO:not [aaked, $('J”1H=NTP, $6é=GPS """""""""""" 03 / 04 Qg
Phase 1 to Neutral Voltage Underdeviation for 10/12c aggregation 030 s
Phase 2 to Neutral Voltage Underdeviation for 10/12c aggregation 03/04
Phase 3 taml;leutral \)aitage UaAerdeviaﬁan for 10/1 2c aggla‘agation """""" 03 / 04
Llne 1to 2'”\}oltage U"r‘w'derdevi'a‘f‘ion for 16)120 ag'g‘]}‘egation """"""""" 03 / 04
L|ne 2 to éVoltage lJH'r‘wk‘derdevi'af‘ion for 16)12c ag'g‘]ur:egation """"""""" 03 / 04
Llne 3to 1"'Voltage U‘a‘derdevi'a‘f‘ion for 16)12c ag(;:‘]"r:egation """"""""" 03 / 04
W'i"‘iuraestam';amfor 10/15& aggreguak"[ion. Dat'a”format;“gompactHlé“CD """""" 03 / 04
Flag for 10/1 2c aggfaéation. é‘['j(]:not ﬂaéged, $d1"=ﬂaggea """""""" 03 / 04
Phase 1 0 Neurl VolsgsUnderdvitionfor 150 0cagargaton 03/
Phase 2 to Neutral Voltage Underdeviation for 150/180c aggregation 03 /04
Phase 3 toml‘\'jeutral V'a‘[tage Ua‘a'érdeviati'aa for 156/180c agg';“r;agation """""" 03 / 04
Llne 1to 2'“\}0ltage U‘a‘derdevia{ion for 1"5'(‘3/180c aké‘gregatiaa """"""" 03 / 04
Llne 2 to 3'“\}0ltage U‘a‘derdevia‘f‘ion for 1"56/180c ak;cj‘gregatiaa """"""" 03 / 04
Llne 3to 1'“\}0Ltage U‘aderdevia{ion for 1"5“(‘3/180c aka‘gregatiaa """"""" 03 / 04
m%i”raestam';amfor 150/'1“é‘0c aggf‘ak;qation. Ijafa form'a‘f‘: compa';f‘ BCD 03 / 04
Flag for 156/180c agué]”regatioa‘.“$00=nof“f‘lagged,Hé‘m=flag§ad """""" 03 / 04
Phase 1 taml;leutral \}aitage UaAerdevia{i‘c')‘n for 16&1in aggraéation """""" 03 / 04
Phase 2 taml;leutral\}a‘ltage UH&erdeviaf‘i‘c'J‘n for 1(5‘rain aggraéation """""" 03 / 04
Phase 8 taﬁ‘l;leutral\)a‘ltage UH&erdeviaﬁan for 1('jk‘rain aggraéation """""" 03 / 04
Live 110 Volags Underdeytio o 10mi agregeion 03/
Line 2 to 3 Voltage Underdeviation for 10min aggregation 03/04
L|ne 3to 1"'Voltage ler‘wuderdeviaf‘ion for 1kalﬁr‘nin agg']‘riagation """"""""" 03 / 04
W'i"‘i"raestam“r;‘for 10mi"r;“aggrega‘t”ion. Datamformat:'gampact BCD """""" 03 / 04
Flag for 1(jkf'r‘1in aggraéation. $60=not flaé‘ged, $0H1';flagged """"""""" 03 / 04
Wicboskmmberin tomnsggrgen oo/
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INTEGER

Parameter F(';::]e M.U. m .
(Hex)
VOLTAGE AGGREGATED VALUES ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
150/180c block number in 10min aggregation 03/04 = A0D2 2
Phase 1 tomhleutral \}eitage Uh‘c'ierdeviahen for 2h‘eggregah‘en """""" 03 / 04
Phase 2 teml;leutral \)eltage Uh‘('ierdeviahen for Zheggregahen """""" 03 / 04
Phase 3 teﬁhleutral \}eitage Uhéerdeviahen for Zh‘eggregahen """""" 03 / 04
Llne 1to 2\}0[tage U‘hderdevie‘f‘ion for é‘h"aggreg'e‘f‘ion """"""""" 03 / 04
Llne 2 to 3'“\}0ltage U‘h‘derdevie‘f‘ion for é‘h"aggreg'e‘f‘ion """"""""" 03 / 04
L|ne 3to 1\)oltage U‘hderdevi'e‘f‘ion for é‘h"aggreg'e‘f‘ion """"""""" 03 / 04
m%i“rhestam'hmfor 2h aé';cj‘regatioh‘.“ Data foh}hat: corhup')‘act BCD """"""""" 03 / 04
Flag for Zh'eggregaf‘ien. $00=Hh”c>t flagge&, $01=fleéged """"""""" 03 / 04
mhl“L‘JHmber okfm’iO/1 2 cyekies recor:dk‘s """"""""""""""" 03 / 04
RTC Lock.mﬁ‘*p“00=not leeked, $[j'1“=NTP, $'(‘j‘é=GPS """""""""""" 03 / 04
Phase 1 teﬁhleutral \}eitage O\;e‘rdeviatieh‘ for 10/"1”éc aggrehetion """""" 03 / 04
Phase 2 tomhleutral \}eitage O\;e‘rdeviatieh‘ for 10/"1”éc aggre(;;'etion """""" 03 / 04
Phase 3 te”hleutral \)e[tage O;e‘rdeviatieh‘ for 10/"1”éc aggre'g'etion """""" 03 / 04
L|ne 1to 2Voltage O"\')erdeviaf‘ien for 10){2c aggheéation """"""""" 03 / 04
Llne 2 to 3Voltage O‘\'/‘erdeviaf‘ien for 1071"2c aggheéation """"""""" 03 / 04
Llne 3to 1\}0Ltage OH\}erdeviatuien for 1071"2c aggheéation """"""""" 03 / 04
m%i“rhestamhmfor 10/15& aggreguekﬁon. Datkeuformat;“eompact"Ié“CD """""" 03 / 04
Flag for 10/1 2c agghehation. é‘liO:not fle‘éged, $(']“1H=flaggec'i‘ """""""" 03 / 04
Phase 1 te"hjeutral\/'e‘[tage Ov'e‘hdeviatiohﬁfor 150/"1”é0c aggreéation """""" 03 / 04
Phase 2 toml‘\'jeutral V'e‘[tage Ove‘hdeviatiohﬁfor 150/';|"é0C aggreéation """""" 03 / 04
Phase 3 toml‘\'jeutral VHc'J‘Ltage Ov'e‘hdeviatiohﬁfor 150/"1"2;0c aggreéation """""" 03 / 04
L|ne 1to 2Voltage OH\'/‘erdeviatuien for 15'[‘)7180c ag'é’hegation """"""""" 03 / 04
Llne 2 to ?;"Voltage OH\'/‘erdeviatHi'en for 156)‘180c agéhegation """"""""" 03 / 04
Llne 3to 1"'Voltage C'l‘\'/‘erdeviatui'en for 15"0718Dc agé‘regation """"""""" 03 / 04
W'i"‘i“rhestamhmfor 150/'150c aggr"‘e'gation. befa forme‘h compa'et” BCD 03 / 04
Flag for 156/180c aguéuregatioh';“$00=nohf”lagged,gm=flag§ed """""" 03 / 04
Phase 1 te"‘l;leutral \}e‘ltage OQe‘rdeviatieh‘ for 10rhuih aggreéefion """""" 03 / 04
Phase 2 te"‘l;leutral \}e‘ltage O\')He‘rdeviatic')h for 10rhui“n aggreéefion """""" 03 / 04
Phase 3 tomhleutral \}e‘ltage O\"/e‘rdeviatieh‘ for 10rhih aggreéefion """""" 03 / 04
Llne 1to ZVOltage OH\'/‘erdeviatHiuoun for 10'r‘huin aggreéation """"""""" 03 / 04
L|ne 2 to éVoltage Ou\'/erdeviat"iken for 10'r‘h‘in aggreéation """"""""" 03 / 04
L|ne 3to ‘I"'Voltage O‘Qerdeviat"iken for 10'r‘h‘in aggreuc_';‘ation """"""""" 03 / 04
W'i"‘ihwestamhmfor ‘IOmi'hHaggrege‘tuion. Date"%ormat:“ec‘)mpact BCD """""" 03 / 04
FLag for 16rhin aggreéation. $6ﬁ=not fle'g‘:j“ged, $0H1;flagged """"""""" 03 / 04
10/12c bleeh numbeurmin 10mihﬁeggrega“t'ien """""""""""" 03 / 04
““1“56/180c hleck num'her in 10hhin aggre‘g';‘etion """""""""""" 03 / 04
Phase 1 te“hleutral \}e‘ltage O\;e‘rdeviatieh‘ for 2h eégregatieh """"""" 03 / 04
Phase 2 te“hleutral \}e‘Ltage O\;e‘rdeviatic')‘h‘ for 2h eégregatieh """"""" 03 / 04
Phase 8 te“hleutral \}e‘Ltage O\;e‘rdeviatieh‘ for 2h eégregatieh """"""" 03 / 04
Line 102 Voltage Overdeviation for Zh aggregation  03/04
Line 2 to 3 Voltage Overdeviation for 2h aggregation 03/ 04
Lme 3to 1'“\‘)oltage OH\'/‘erdeviatHiken for 2huekggregat“iken """"""""" 03 / 04
m;i"‘i”rhestamhﬁfor 2h aééregatioh‘:Data for;hat: corhhact BCIj """"""""" 03 / 04
Flag for 2h"eggregat”i'en. $00=Hhuot flaggeei“, $01=f[e§ged """"""""" 03 / 04
Mmoot 0z o
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INTEGER

Parameter F. code M.U. | Reqister
(Hex) R([egés:]er Words
VOLTAGE AGGREGATED VALUES ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
RTC Lock. $00=not locked, $01=NTP, $02=GPS 03/ 04 = A138 2
Phase 1 teml;leutral I(/'I‘ains Sigh‘alling 1 for 10/1 Ze"a‘ggregat'i‘e’h """""" 03 / 04
W'i"‘i“rhestamkemfor 10/155. Data fe‘hmat: co'rhupact BCD """""""""" 03 / 04
Flag for Phase 1 MSH;/'alue. $('J“0H=not flaék‘g']ed, $0’I;'flagged """"""""" 03 / 04
Phase 2 teml;leutral I(/'I‘ains Sigh‘alling 1 for 10/1 2cma‘ggregat'i‘eh """""" 03 / 04
W'i"‘ih‘westamhmfor 10/155. Data fe‘hmat: co'rhupact BCD """""""""" 03 / 04
Flag for Phase 1 MSH;/'alue. $['jb‘=not flaéké‘ed, $01;1;lagged """"""""" 03 / 04
Phase 3 towl;leutral I(/'I‘ains Sigh‘alling 1 for 10/1 Ze"a‘ggregat'i‘e’h """""" 03 / 04
W'i"‘i“rhestam'emfor 10/122‘. Data fe‘r:mat: co'r‘rk‘wupact BCD """""""""" 03 / 04
Flag for Phase 1 MSH;/'alue. $('jka"=not fla'g“g']‘ed, $0’|;1;lagged """"""""" 03 / 04
Wl;lﬁl‘Jumber okl“m‘iO/1 2 cye[es recor;eiks """"""""""""""" 03 / 04
RTC Lock.ué‘[)O:not Leeked, $(j'1”=NTP, $'(‘j‘é=GPS """""""""""" 03 / 04
Phase 1 teml;leutral I(/'I‘ains Sigh‘alling 1 for 10/1 Ze"a‘ggregat'i‘eh """""" 03 / 04
"Phase 1 to Neutral Mains Signalling 2 for 10/12¢ aggregation 03/ 04
Phase 1 teﬁhleutral I;/'I‘ains Sigh‘alling 3 for 10/1 Ze“a‘ggregat'i‘eh """""" 03 / 04
Phase 1 teﬁhleutral I(/'I‘ains Sigh‘alling 4 for 10/12cma‘ggregat'i‘eh """""" 03 / 04
Phase 1 teﬁhleutral I(/'I‘ains Sigh‘alling 5 for 10/12cma‘ggregat'i‘eh """""" 03 / 04
Phase 2 teﬁhleutral I(/'I‘ains Sigh‘alling 1 for 10/1 Ze'aggregat'i‘eh """""" 03 / 04 .
Phase 2 tomhleutral I(/'I‘ains Sigh‘alling 2 for 10/1 Ze“aggregat'i‘eh """""" 03 / 04 g g
Phase 2 te“hleutral M‘ains Sigh‘alling 3 for 10/1 2cma‘ggregat'i‘eh """""" 03 / 04 mg
Phase 2 teﬁhleutral l;/'l‘ains Sigh‘alling 4 for 10/12cma‘ggregat'ieh """""" 03 / 04 Qg
Phsse 2to Netrt Mains Snaling S for 10/12cgaregtion 03/04 o
Phase 3 to Neutral Mains Signalling 1 for 10/12c aggregation 03/04
Phase 3 tc')“hleutral I;/'I‘ains Sigh‘alling 2 for 10/12e"a‘ggregat'i‘eh """""" 03 / 04
Phase 3 te“hleutral I(/'I‘ains Sigh‘alling g for 10/12cmaggregat'i‘eh """""" 03 / 04
Phase 3 te“hleutral M‘ains Sigh‘alling 4 for 10/12cma‘ggregat'ieh """""" 03 / 04
Phase 3 te“hleutral l;‘/'l‘ains Sigh‘alling 5 for 10/12e"a‘ggregat'i‘e’h """""" 03 / 04
W'i"‘ihwestamhmfor 10/155 aggreg‘a"cion. Dat'a”format:meompactPHCD """""" 03 / 04
Flag for 10/1 2c aggfeéation. é60=not fla‘g';‘ged, $(jk“lu=flaggea """""""" 03 / 04
Phase 1 to Neutral Mains Signalling 1 for 150/180c aggregation 0304
Phase 1 to Neutral Mains Signalling 2 for 150/180c aggregation 03/ 04
Phase 1 te“hleutral I(/i“ains Sigh‘alling 8 for 150/18‘6‘c aggreg"a'fion """""" 03 / 04
Phase 1 teﬁhleutral M‘ains Sigh‘alling 4 for 150/18‘(']‘;: aggreg"a'fion """""" 03 / 04
Phase 1 te"‘l;leutral i;‘/'l‘ains Sigh‘alling 5 for 150/18"['3“(‘: aggregaﬁon """""" 03 / 04
Phase 2 towl;leutral M‘ains Sigh‘alling 1 for 150/18'6‘c aggreg"akfion """""" 03 / 04
Phase 2 teml;leutral I(/i‘ains Sigh‘alling 2 for 150/186”6 aggreg'at‘ion """""" 03 / 04
Phase 2 te“hleutral M‘ains Sigh‘alling 3 for 150/18'6‘c aggreg"a't‘ion """""" 03 / 04
Phase 2 tomhleutral M‘ains Sigh‘alling 4 for 150/18‘6‘c aggreg"akt‘ion """""" 03 / 04
Phase 2 te“hleutral M‘ains Sigh‘alling 5 for 150/186& aggreg"a'fion """""" 03 / 04
Phase 8 te“‘l;leutral I\H/i‘ains Sigh‘alling 1 for 150/18'6(‘: aggreg‘a't‘ion """""" 03 / 04
Phase 3o Noutat Main Signaling 2o 160 1s0cagaregation 03/
Phase 3 to Neutral Mains Signalling 3 for 150/180c aggregation 03/ 04
Phase 3 te“‘l;leutral Mﬁains Sigh‘alling 4 for 150/18‘6‘c aggreg"a't‘ion """""" 03 / 04
Phase 3 te“hleutral I\H/i‘ains Sigh‘alling 9 for 150/18‘6‘c aggreg"aﬁt‘ion """""" 03 / 04
m;i"‘i”rhestamhmfor 150/'1“é‘0c aggrue:gation. dafa formka‘f‘: compa'e‘t” BCD 03 / 04
Fiag for 150160 agregton. S00eot agged, S01=tagged  03/04
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INTEGER

Parameter F. code M.U. i
(Hex) R([egés:]er Words

VOLTAGE AGGREGATED VALUES ACCORDING TO IEC/EN 61000-4-30:2015 ED.3

Phase 1 to Neutral Malns Signalling 1 for 10min aggregation 03/04
ml;f‘fase 1 tdul;leutral Mains S|g"r'fall|ng 2 for 10m|n“aggregat|on """ 03 / 04
ml;llase 1 tdl;leutral Mains Slg"rlallmg 3 for 10m|n”aggregat|on """ 03 / 04
mlsflase 1 tdl;leutral Mains S|g"rlall|ng 4 for 10m|nuaggregat|on """ 03 / 04
mlslaase 1 tdl;leutral Malns S|g"rlall|ng ® for 10m|nuaggregat|on """ 03 / 04
ml‘:"‘f‘fase 2 tdl;leutral Malns Slg"rlallmg 1 for 10m|nuaggregat|on """ 03 / 04
W.F"‘f‘fase 2 tdl;leutral Mains Slg"r'falllng 2 for 10m|nuaggregat|on """ 03 / 04
ml;f‘\ase 2 tdml;leutral Mains S|g"rfall|ng 3 for 10m|n“aggregat|on """ 03 / 04
ml"-"f‘]ase 2 tdml;leutral Mains Slg"rlallmg 4 for 10m|n”aggregat|on """ 03 / 04
mlsflase 2 tdl;leutral Malns S|gdall|ng 9 for 10m|nuaggregat|on """ 03 / 04
mlsllase 3 tdl;leutral Mams S|g"rlall|ng 1 for 10m|nuaggregat|on """ 03 / 04
ml;-;f‘fase 8 tdl;leutral Malns Slg"rlallmg 2 for 10m|nuaggregat|on """ 03 / 04
ml;l‘fase 3 td'l;leutral Mains S|g"r'fall|ng g for 10m|n“aggregat|on """ 03 / 04
ml;’llase 3 tdl;leutral Mains Slg'dallmg 4 for 10m|nuaggregat|on """ 03 / 04
ml"-"f‘]ase 3 tdml;leutral Mains Slg"rlallmg 5 for 10m|n”aggregat|on """ 03 / 04
W'l"l”rnestam'dfor 10m|n aggrega‘t’lon Data format: Heempact BCD """ 03 / 04
Flag for 1dfﬁ|n aggregat|on $00 not flagged $01 flagged """ 03 / 04
10/1 2c bldell number in 10m|"rfaggregat|on """""" 03 / 04
mléO/lBOc l)leck number in 10'r‘1a‘|n aggregation 03 / 04
ml;llase 1 tdl;leutral Mains Slg"rlallmg 1 for 2h aggfegatlon """"" 03 / 04
mlsllase 1 tdml;leutral Mains S|g"rlall|ng 2 for 2h agglr:egatlon """"" 03 / 04
mlslaase 1 tdl;leutral Malns S|g"rlall|ng 3 for 2h aggfeganon """"" 03 / 04
ml‘:"‘f‘fase 1 tdl;leutral Mains Slg"rlallmg 4 for 2h aggfeganon """"" 03 / 04
W.F"‘f‘fase 1 tdl;leutral Mains Slg"r'falllng 5 for 2h aggfeganon """"" 03 / 04
ml;f‘fase 2 tdml;leutral Mains S|g"r'fall|ng 1 for 2h aggfegahon """"" 03 / 04
ml;llase 2 tdl;leutral Mains Slg"rlalllng 2 for 2h agg‘r:egatlon """"" 03 / 04
mlsflase 2 tdml;leutral Malns S|g"rlall|ng 3 for 2h aggur:egatlon """"" 03 / 04
mlslaase 2 tdl;leutral Malns S|g"rlall|ng 4 for 2h aggfegatlon """"" 03 / 04
ml‘:"‘f‘fase 2 tdl;leutral Mains Slg"rlallmg 5 for 2h aggfeganon """"" 03 / 04
ml;l‘fase 3 td'l;leutral Mains S|g"r'fall|ng 1 for 2h aggfegahon """"" 03 / 04
ml;’l‘fase 3 tdl;leutral Mains S|g"r'1‘all|ng 2 for 2h aggfegahon """"" 03 / 04
ml"-"f‘]ase 5 tdl;leutral Mains Slg"rlalllng 3 for 2h agg‘r’"egatlon """"" 03 / 04
mlsflase 3 tdl;leutral Malns S|g'dall|ng 4 for 2h aggur:egatlon """"" 03 / 04
ml‘:"flase 8 tdl;leutral Mains S|g"rlall|ng 5 for 2h aggfeganon """"" 03 / 04
mlfmestam'dfor 2h aggregatloffm Data format corffl)‘act BCD """"" 03 / 04
Flag for foaggregatlon $00= not flagged, $01= flagged """ 03 / 04
Wlilljmber of1 0/12 cycles recor:d“s """""""" 03 / 04
mlieal tlme"(':lock Data formatmeompact BCD """""""" 03 / 04

RTC Lock. $00=not locked, $01=NTP, $02—GPS

03/ 04

N
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INTEGER

Parameter F(';::]e M.U. m .
(Hex)
CURRENT AGGREGATED VALUES ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 1 Current for 10/1 2c aggregation 03/04 0.1mA | AAO00 2
“Fbase 2 Current for 10/1 2c aggregatlon """""""""" 03 / 04 0.1 mAAAOZ N 2 ......
“Fbase 3 Current for 10/1 2c ag‘gﬂregatlon """""""""" 03 / 04 0.1 mAAAOA N 2 .......
W'l'“rmestamb“for 10/12c aggreg‘atlon Data formatmc‘ompact BCD 03 / 04 10 msAA06 ......... 4 .......

Example
Read value: $0015123123595999

= 2015/12/31 23:59:59.99 (yyyy/mm/dd hh:mm:ss.cc)

Flag for 10/12c aggregation. $00=not flagged, $01 flagged 03)04

“‘F‘base 1 Cu‘rrent for 150/180cﬁa‘ggregat|0n """""" 03 / 04

“‘F‘base 2 Current for 150/180c“a‘ggregat|on """""""" 03 / 04

“Fbase 3 C'urrent for 150/180cﬁa‘ggregat|on """""""" 03 / 04

W'l'“rmestambﬁfor 150/180c aggr‘elgatlon Data form'at compact BCD 03 / 04

Flag for 156/180c aggregatlonw$00 not flagged, HSOl -flagged 03 / 04

“F‘nase 1 C'u‘rrent for 10m|n ag‘gregatlon """""" 03 / 04

“‘F"base 2 C'u‘rrent for 10m|n ag‘gregatlon """"""""" 03 / 04

“‘F"‘base 3 Current for 10min ag‘gregatlon """"""""" 03 / 04

W'l'ullmestamb“for 10m|n aggregatfon Data format: chmpact BCD """ 03 / 04

Flag for 1(lm|n aggregatlon $00 not flagged $01 flagged """ 03 / 04

W/t o rumber n tominsggregaton. oo/ -
150/180c block number in 10min aggregatlon 03/04 %

“‘F‘base 1 Current for 2h aggregatlon """""""" 03 / 04 m%

hase2Curem o thagaregatonwafos 3
Phase 3 Current for 2h aggregation 03 /04 z§

W'l'“rmestambﬁfor 2h aggregat|o'nm Data format com'bact BCD """ 03 / 04

Flag for 2nuaggregat|on $00= not flagged, $01= flagged """ 03 / 04

ml;lumber o'f"lO/lZc records 03 / 04

RTC LockHS‘OO not locked, $01 NTP, $02 s 03}04

WCHurrent Ne‘gatlve Sequence Dnbalance Ratlo formlD/12c aggregatlonw 03 / 04

““C“)‘urrent Zerb Sequence Unbalance Ratlo for 10/1'“‘2"(: aggregatlon """ 03 / 04

W'l'“rmestamb“for 10/12c aggreg‘atlon Data formatmc‘ompact BCD 03 / 04

Flag for 10/1 2c aggregation. $00 not flagged, $01 =flagged 03 / 04
Current Negative Sequence Unbalance Ratio for 150/180c aggregation 03/ 04

“‘Durrent Zerb Sequence Unbala‘nce Ratlo for 150)l80c aggregation 03 / 04

W'l'”rmestamb“for 150/180c aggregatlon Data format compact BCD 03 / 04

Flag for 156/180c aggregat|onw$00 not flagged HSOl flagged 03 / 04

“‘Durrent N'e‘gatlve Sequence Llnbalance Ratlo forﬁl"Omln aggregat|on """ 03 / 04

“‘Durrent Zerb Sequence Unbalance Ratlo for 10&{.}{ aggregation 03 / 04

W'l'”r‘rnestamb“for 10min aggreg'a‘tllon Data format: chmpact BCD 03 / 04

Flag for 1Dm|n aggregation. $00 not fl agged $01f agged 03 / 04

WlD/lZc bldclt number in 10m|n“aggregat|on """""" 03 / 04

Wfb[]/‘lSOc blbck number in 10m‘|n aggregatlon """""""" 03 / 04

“‘Durrent N'e‘gatlve Sequence l;lnbalance Ratlo foréb aggregatlon """ 03 / 04

“‘Durrent Zerb Sequence Unbalance Ratlo for 2h aggregatlon """ 03 / 04

Timestamp for 2h aggregation. Data format: compact BCD 03 /04

Flag for 2h aggregation. $00=not flagged, $01=flagged 03 /04

Number of 10/12 cycles records 03 /04

RTC Lock. $00=not locked, $01=NTP, $02 GPS 03/ 04 = AAG6

N
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F. cod INTEGER

. code —————

Parameter (Hex) M.U. Register
(Hex)

Words

HARMONICS ACCORDING TO IEC/EN 61000-4-30:2015 ED.3

Set the harmonic phase/line for data reading 10 - A200 2
Programmable data:

$01=Phase 1/ Line 12 Voltage

$02=Phase 2/ Line 23 Voltage

$03=Phase 3/ Line 31 Voltage

$04=Phase 1 Current

$05=Phase 2 Current

$06=Phase 3 Current

Set the harmonic aggregation period for data reading 10 - A202 2
Programmable data:

$00=10/12c

$01=150/180c

$02=10min

$03=2h

"""""""""""" 03/04
03/ 04
03/ 04
03/04
03/04
03/04
03/ 04
03/04
03/04
03/04
03/04
03/04
03/04
03/04
03/ 04
03/04
03/ 04
03/04
03/04
03/ 04
03/04
03/ 04
03/04
03/04
03/04
03/04
03/ 04
03/04
03/04
03/04
03/04
03/04
03/04
03/04
03/04 mV/0.ImA| A28 2

Communication Protocol

MODBUS
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F. cod INTEGER

. code —————

Parameter (Hex) M.U. Register
(Hex)

Words

HARMONICS ACCORDING TO IEC/EN 61000-4-30:2015 ED.3

35th order Harmonic subgroup 03/04 mV/0.1 mA | A24A 2
03/04
03)04
03)04
03)04
03)04
03/04
03/04
03)04
03)04
03)04
03)04
03/04
03/04
03)04
03)04
03)04
03)04
03/04
03)04
Number of 10/12 cycles records 03204

RTC Lock. $00=not locked, $01=NTP, $02=GPS 03/04

DC Interharmonic subgroup 03/04

1st order Interharmonic subgroup 03/04

2nd order Interharmonic subgroup 03/04

3rd order Interharmonic subgroup 03/04

4th order Interharmonic subgroup 03/04

5th order Interharmonic subgroup 03/04

6th order Interharmonic subgroup 03/04

7th order Interharmonic subgroup 03/04

8th order Interharmonic subgroup 03/04

9th order Interharmonic subgroup 03/04

10th order Interharmonic subgroup 03/04

11th order Interharmonic subgroup 03/04

12th order Interharmonic subgroup 03/04

13th order Interharmonic subgroup 03/04

14th order Interharmonic subgroup 03/04

15th order Interharmonic subgroup 03/04

16th order Interharmonic subgroup 03/04

17th order Interharmonic subgroup 03/04

18th order Interharmonic subgroup 03(04

19th order Interharmonic subgroup 03/04

20th order Interharmonic subgroup 03/04

21st order Interharmonic subgroup 03/04

22nd order Interharmonic subgroup 03/04

23rd order Interharmonic subgroup 03/04 mV/0.1 mA | A2A6 2

°
S
o
°
<4
o
=
5
o
©
g
=
=
=
=
S
(8]

n
-
o
(=]
o
=
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INTEGER

Parameter F[.I-(I::)c(l]e M.U. Register .
(Hex)
HARMONICS ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
24th order Interharmonic subgroup 03/04 mV/0.1 mA | A2A8 2
""" B/ A2AA 2
""" 03/04 AAC 2
""" 03/04 AAE 2
""" 03/04 A2B0 2
""" 03/04 A?BZ 2
""" 03/04 AB4L 2
""" 03/04 AB6 2
""" 03/04 A2B8 2
""" 03/04 A2BA 2
""" 03/04 ABC 2
""" 03/04 A"ZBE 2
""" 03/04 A0 2
""" 03/04 AC2 2
""" 03/04 AL 2
""" 03/04 A6 2
""" 03/04 A8 2
""" 03/04 A'QCA 2
""" 03/04 ACcC 2
""" 03/04 ACE 2
""" 03/04 A0 2
""" 03/04 A2 2
""" 03/04 AQDA 2
""" 03/04 A6 2
""" 03/04 A8 2
""" 03/04 ADA 2
""" 03/04 aDC 2
Timestamp of the selected aggregation. Data form;t“: compact BCDW 03/04 A"ZDE 4
Flagof the select('e‘;j"aggregation. $'[‘)H0=not flaggedk;“$01=flagged 03/04 = AZE2 2
10712 ok b i 10min ggration. Cww - me
150/180c block number in 10min aggregation 03/04 - A2E6 2
Number of 10/12 &des records w0 - . A 2E8 2
'RTC Lock. $00=not locked, $01=NTP, $02-6GPS 03/ 04 : AZEA 2
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
EVENT INFORMATION ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Dip/Swell event type. $00= none, $01= dip/sag, $02 swell 03/04 - A300 2
Dip/Swell event phases/llnes $01 Phase 1/ Line 12, $02 Phase 2 / Lme 23 03/04 - A302 2
$03= Phase 3 / Line 31
Dip/Swell event start - time stamp Data format: compact BCD 03/04 4
Dip/Swell event durat|on Data format compact BCD 03/04 2
Dip/Swell event depth/max value 03/04 2
Interruption event phases/llnes $01= Phase 1 /Llne 12, $02 Phase 2 / Line 23, 03/04 2
$03=Phase 3/ Line 31
Interrupt|on event start - t|mestamp Data format compact BCD 03/04 - A30E 4
Interruptlon event duratlon 03/04 10 ms A312 2
Interruptlon event depth value 03/04 mV A314 2
RVC event phases/lines. $01= Phase 1 / L|ne 12, $02 Phase 2/ Line 23 03/04 - A316 2
$03=Phase 3/ Line 31
RVC event start - t|me stamp. Data format compact BCD 03/04 4
RVC event duration. Data format compact BCD 03/04 2
“RVC event depth value ~ 03/04 2
RVC event - difference between startlng and endlng steady state 03/04 2
Number of 10/12c records 03/04 2
RTC Lock. $00=not locked, $01=NTP, $02=GPS 03/ 04 - A324 2 s
=)
o
INTEGER o2
Parameter F. code M.U i Qg
(Hex) -U. | Register Words o g
(Hex) =3

10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Freeze block. $00= unfreeze, $0‘I =freeze o3 / 04
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 1 to Neutral Voltage 6th order Harmonic subgroup 03/04 mV A42E 2
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 1 to Neutral Voltage 29th order Harmonic subgroup 03/04 mV A4BA 2

°
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INTEGER

F. code ———
Parameter M.U. | Redgist
(Hex) egister
(Hex) "™
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 2 to Neutral Voltage 1st order Harmonic subgroup 2
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INTEGER

F. code ———
Parameter M.U. | Redgist
(Hex) egister
(Hex) "™
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 2 to Neutral Voltage 24th order Harmonic subgroup 03/04 mV Ab542 2

°
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INTEGER

F. code ———
Parameter M.U. | Redgist
(Hex) egister
(Hex) "™
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 2 to Neutral Voltage 47th order Harmonic subgroup 2
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INTEGER
F. code

Parameter (Hex) M.U. | Register
(Hex)

Words

10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3

N

Phase 3 to Neutral Voltage 19th order Harmonic subgroup

°
S
o
o
2
o
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o
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o
=
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INTEGER

F. code ———
Parameter M.U. | Redgist
(Hex) egister
(Hex) "™
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 3 to Neutral Voltage 42nd order Harmonic subgroup 2

270 MODBUS RTU/TCP



INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 1 Current 5th order Interharmonic subgroup 03/04 0.1mA | A6B2 2

°
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°
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 1 Current 28th order Interharmonic subgroup 03/04 0.1mA | AT70E 2
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 2 Current DC Interharmonic subgroup 03/04 0.1mA | AT76A 2

°
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 2 Current 23rd order Interharmonic subgroup 03/04 0.1mA | A7Cé 2
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 2 Current 46th order Interharmonic subgroup 03/04 0.1mA | A822 2

°
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INTEGER

F. code ———
Parameter (Hex) M.U. | Register .
(Hex)
10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3
Phase 3 Current 18th order Interharmonic subgroup 03/04 0.1mA | A8T7E 2
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INTEGER
F. code -

Parameter M.U. | Register

H
(Hex) (Hex] Words

10/12C AGGREGATED VALUES 20MIN BUFFER ACCORDING TO IEC/EN 61000-4-30:2015 ED.3

Phase 3 Current 41st order Interharmonic subgroup

Phase 3 Current 42nd order Harmonic subgroup

Phase 3 Current 42nd order Interharmonic subgroup

Phase 3 Current 43rd order Harmonic subgroup

Phase 3 Current 43rd order Interharmonic subgroup

Phase 3 Current 44th order Harmonic subgroup

Phase 3 Current 44th order Interharmonic subgroup

Phase 3 Current 45th order Harmonic subgroup

Phase 3 Current 45th order Interharmonic subgroup

Phase 3 Current 46th order Harmonic subgroup

Phase 3 Current 46th order Interharmonic subgroup

Phase 3 Current 47th order Harmonic subgroup

Phase 3 Current 47th order Interharmonic subgroup

Phase 3 Current 48th order Harmonic subgroup

Phase 3 Current 48th order Interharmonic subgroup

Phase 3 Current 49th order Harmonic subgroup

Phase 3 Current 49th order Interharmonic subgroup

Phase 3 Current 50th order Harmonic subgroup

WI?ﬁhase 3 ClJHrrent 50th order In'terharmopic subgrgup ) ) ) g §
Timestamp for 10/12c aggregation. Data format: compact BCD 03/04 10ms A900 4 m%
Flag for 10/12c aggregation. $00=not flagged, $01=flagged 03/ 04 - A904 2 g%

£
=5

MODBUS RTU/TCP 277



5. READING COMMAND EXAMPLES

In this chapter, some reading command examples are described.

5.1 MODBUS RTU
The following tables show some reading examples in MODBUS RTU.

Values contained both in Query and Response messages are in hex format.

CURRENT VALUE READING
Query example: 01 03 00 20 00 OA OE A4

Example Byte Description

01 - Slave address

03 - Function code

28 }—L“ogvxr/] Starting register
82 El)gv: 10 words to be read
OE High

A4 Llogw CRC

Response example: 01 03 14 00 00 09 99 00 00 09 9F 00 00 09 90 00 00 09 98 00 00 00 19 CO 70

Example Byte Description

01 = Slave address
U)Tg 03 = Function code
=3
m: 14 = 20 data bytes
(= )¢ 00 High
Sk 00 Low
>2 8 _ 2457 mA phase 1 current (1)
09 High
99 Low
00 High
00 Low
. 2463 mA phase 2 current (12)
09 High
9F Low
00 High
00 Low
. 2448 mA phase 3 current (I3)
09 High
90 Low
00 High
00 Low
] 2456 mA system current (I})
09 High
98 Low
00 High
00 Low
] 25 mA neutral current (14)
00 High
19 Low
co High
CRC
70 Low
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CURRENT HARMONIC AND INTERHARMONIC READING, GROUP 1 @50 Hz
1° STEP: set the harmonic parameter

Command example: 01 10 01 00 00 02 04 00 00 00 07 FD BF
Example Byte Description

01 - Slave address
10 - Functioncode
01 High ) :
00 Low Starting r‘?‘gulk‘ster """""
00 High .
02 Low 2 word tomtf“wrltten """""
04 - Adatabytes
00 High
00 L
00 HF)V; Set the phase 1 current parameter for the following harmonic reading

9
07 low
FD High

CRC

BF Low

Response example: 01 10 01 00 00 02 34 40

Example Byte Description

01 S Slave address
10 - Runction code
01 High

00 low =~~~
High d
gg ng 2 written words - X
e R m
9" cre (=
40 Low O:¢
=3

2° STEP: perform the data download by a reading command
Query example: 01 03 01 28 00 28 20 C4

Example Byte Description

01 - Slave address
03 - Functioncode
2; l_L“ong Starting rﬁ(_‘:]”ifster """""
22 Eiogv\t] 40 vvordsu’s(?f)e read
20 High

Cé Ll)gw CRC
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Response example:

010350

00 00 00 00000089 FC 00 00 00 00 00 00 3A FE 00 00 00 000000 7A 30 000000000000 62C8
00 00 00 00 000001830000 00 00 00 00 6E 87 0000 0000000019 B800 0000000000 2A06
00 000000000017 C10000000000006ADCD30C

Example Byte Description

01 = Slave address
03 = Functioncode
50 = 80 databytes
00 High
00 Low O0mA
00 High  1st Harmonic Component of Phase 1 Current - Magnitude
00 low
00 High
00 Low 35324 mA
89 High  1st Harmonic Component of Phase 1 Current - Phase
FC low
00 High
00 Low 0mA
00 High  Phase 1 Current Interharmonic Group 1 - Bin 1 magnitude
00 low
00 High
00 Low 15102 mA
3A High  Phase 1 Current Interharmonic Group 1 - Bin 1 phase
FE low
- 00 High
g_ 00 Low 0mA
m% 00 High  Phase 1 Current Interharmonic Group 1 - Bin 2 magnitude
a® 00 low
o: 00 High
SS 00 Low 31280 mA
7A High  Phase 1 Current Interharmonic Group 1 - Bin 2 phase
30 low
00 High
00 Low O0mA
00 High  Phase 1 Current Interharmonic Group 1 - Bin 3 magnitude
00 low
00 High
00 Low 25288 mA
62 High  Phase 1 Current Interharmonic Group 1 - Bin 3 phase
C8 low
00 High
00 Low 0mA

00 High Phase1CurreW\%
\90/
e —

00 Low 27356 mA
6A High  Phase 1 Current Interharmonic Group 1 - Bin 9 phase
DC low
D3 High

CRC
0C Low
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5.2 MODBUS TCP
The following tables show some reading examples in MODBUS TCP.

Values contained both in Query and Response messages are in hex format.

CURRENT VALUE READING
Query example: 01 00 00 00 00 06 01 03 00 20 00 OA

Example Byte Description

01 - Transactonp
00 High
00 Low

Protocol ID
00 High 00
00 O
06 S bdata byt
01 - upitp
03 = Functioncode
00 High ) .
20 Low Starting ré'c‘u]jster """
00 High

1 t
0A Low 0 words to be read

Response example: 01 00 00 00 00 03 14 00 00 09 99 00 00 09 9F 00 00 09 90 00 00 09 98 00 0000 19

Example Byte Description

01 = Transaction ID
00 High =
ig g
00 Low £
_ Protocol ID 0
00 High m s
(o 5
00 Low Oé
oc - 12 data bytes >
01 - Unit ID
03 = Function code
14 = 20 reading bytes
00 High
00 Low
_ 2457 mA phase 1 current (11)
09 High
99 Low
00 High
00 Low
] 2463 mA phase 2 current (12)
09 High
9F Low
00 High
00 Low
] 2448 mA phase 3 current (I13)
09 High
90 Low
00 High
00 Low
] 2456 mA system current (1Y)
09 High
98 Low
00 High
00 Low
] 25 mA neutral current (14)
00 High
19 Low
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CURRENT HARMONIC AND INTERHARMONIC READING, GROUP 1 @50 Hz
1° STEP: set the harmonic parameter
Command example: 01 00 00 00 00 0B 01 10 01 00 00 02 04 00 00 00 07

Example Byte Description

01 Sdransaction 1D
00 High
00 Low
Protocol ID
00 High OO
00 low
0B S ndata byt es
01 - UNit D
10 S bunction code
01 High
00 Ll)gw Starting rﬁg"i’?ter """"""
00 High
0 L;gw 2 word tomtfwritten """"""
04 - Abytesto bewritten
00 High : . .
07 Low Set the phase 1 current parameter for the following harmonic reading

Response example: 01 00 00 00 00 06 01 10 01 00 00 00 00 02

Example Byte Description

01 S aransaction D
00 High
wne L
= gg H9v:1 Protocol ID
o s E
as 00 O
o: 06 o data Dyt e
z§ 01 - Jotgmp
10 - bunction code
01 High
00 L'ng Starting r'?'g‘]”iﬁter """"""
00 High
00 L
00 HiogV; Command successfully sent
02 Low

2° STEP: perform the data download by a reading command
Query example: 01 00 00 00 00 06 01 04 01 28 00 28

Example Byte Description

01 S aransaction D
00 High
00 Low

Protocol ID
00 High rotoco
00 O
06 - bdatabytes
01 o O D
04 - bunction code
01 High . .
28 Low Starting rﬁgﬂlﬁter """"""
00 High
28 Low 40 words to be read
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Response example:

010000000053010450

00 00 00 00000089 FC 00 00 00 00 00 00 3A FE 00 00 00 000000 7A 30 000000000000 62C8
00 00 00 00 000001830000 00 00 00 00 6E 87 0000 0000000019 B800 0000000000 2A06
00 000000000017 C10000000000006ADC

Example Byte Description

0f Todransaction 1D

00 High

gg I:?gv:] Protocol ID

00 LOW 444444444444444444444444444444444444444

53 T B BBMBDOYES |

01 OO UNIID

04 o Tunetion code

50 o BOTEBAING BYLES

00 High

00 Low 0 mA

00 High  1st Harmonic Component of Phase 1 Current - Magnitude

00 LOW 444444444444444444444444444444444444444

00 High

00 Low 35324 mA

89 High  1st Harmonic Component of Phase 1 Current - Phase

FC LOW 444444444444444444444444444444444444444

00 High

00 Low 0mA

00 High  Phase 1 Current Interharmonic Group 1 - Bin 1 magnitude =
0 Lo e memermenierosp T Bn Tesnt ¥
00 High m§
00 Low 15102 mA QE
3A High  Phase 1 Current Interharmonic Group 1 - Bin 1 phase o é
P oW e =5
00 High

00 Low O0mA

00 High  Phase 1 Current Interharmonic Group 1 - Bin 2 magnitude

OO LOW 444444444444444444444444444444444444444

00 High

00 Low 31280 mA

7A High  Phase 1 Current Interharmonic Group 1 - Bin 2 phase

30 LOW 444444444444444444444444444444444444444

00 High

00 Low O0mA

00 High  Phase 1 Current Interharmonic Group 1 - Bin 3 magnitude

00 LOW 444444444444444444444444444444444444444

00 High

00 Low 25288 mA

62 High  Phase 1 Current Interharmonic Group 1 - Bin 3 phase

C8 LOW 444444444444444444444444444444444444444

00 High

00 Low OmA

00 High  Phase 1 CurreM
\M\

W
ow 27356 mA

00 L
6A High  Phase 1 Current Interharmonic Group 1 - Bin 9 phase
DC Low
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