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1. INTRODUCTION

This manual provides information on the installation, configuration and use of the instrument functions.

The manualis notintended 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 and on this Manual.

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 event which may cause aserious
accident or considerable damage to the device if suitable precautionary countermeasures are
not taken.

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

g NOTE. Atthe opening of the box, check thatthe instrumenthas notbeendamaged duringtransport.
If the instrument appears to be damaged, contact the technical after-sales service.

The box contains:

e the instrument

o
c
£
£
©
e
o
o
s

o

o3
o
n

o)

-l
<
=
-
<<
=

e the quick guide
® no. 2 mounting clips

* no. 3 Rogowski coils (only for instrument with Rogowski inputs)

4. GENERAL DESCRIPTION

Theinstrumentis a digital meter able to measure the electrical parameters on three-phase systems. It provides
accurate measurements even by distorted waveform.

LCD display provides the three-phase quantities. The working parameters can be easily set up by instrument
keypad.

The instrument is a compact, cost effective meter operating both as a stand-alone device or as an integral part
of a more extensive energy monitoring and management network.

Theinstrumentreplaces multiple analog metersaswellas single function meters such asvoltmeters, ammeters,
wattmeters, varmeters, frequency-meters, powerfactor-meters, energy-meters, etc.
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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:

* indoor area

e operating temperature between -25°C and +55°C
e max humidity 80% (no condensation)

e up to 2000 m altitude AMSL

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

5.2 MOUNTING AN
The instrument is for 96x96 panel mounting. Follow the ' /
instructions:
= -
1. In the panel, make a square cutout 21x91 mm . LN ’
(tolerance: +0.8...-0 mm). o1
Insert the instrument through the cutout. (0.8..-0 . f;z)ﬁéggwaﬁ“
3. Fix the two mounting clips to the instrument as h iBBBB )
shown. o QBBBW

6. SAFETY MEASURES

A DANGER! This warning means that a dangerous voltage may be present on the terminals even
for short periods.

WARNING! Electrical instrument connections must be carried out only by skilled technicians
who are aware of the risks involved to the presence of voltage.

Before connecting, check the following:

The conductor wires are not powered.

The instrument is connected according to the appropriate diagram.

The power supply corresponds to the values on the instrument specification.

The instrument has been installed in a vibration-free and a suitable temperature environment.

The terminals are no longer accessible after being connected.

S

The wiring is carried out in accordance with the standards in force in the Country where the instrument
will be installed.

7. Anisolator and an over-current device (eg. fuse) are installed between the instrument power supply and
the electrical system.

8. The connections are made respecting the polarities. Important: L1 of the voltage input = L1 of the
amperometric input.

9. Input and output polarities are respected when using current&voltage transformers, Rogowski coils.

10. The terminals are fixed in such a way that the connection wires cannot be accidentally disconnected.

Use & Programming 9



7. ELECTRICAL CONNECTIONS

é WARNING! The instrument installation and use must be carried out only by qualified staff.
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Switch off the voltage before device installation.

7.1 CURRENT AND VOLTAGE INPUTS

A DANGER! This section describes the measurement voltage and current inputs susceptible to

dangerous voltage levels.

é WARNING! Before carrying out connections, checkifthereis novoltage/currentinthe conductor
wires. DO NOT CONNECT conductors under voltage/current.

Accordingtotheinstrument model, the currentinput typeisfor 1/5A CTs or Rogowski coils. Check the instrument
model and connect the voltage and current inputs according to the following wiring diagrams.

LOAD

L1 L2 L3 N

3 phase, 4 wires, 3 CTs (3.4.3)

LOAD LOAD

L1 L2 L3 L N

3 phase, 3 wires, 2 CTs (3.3.2) 1 phase (1Ph)

1/5A CT model with direct connection

LOAD

L1 L2 L3 N

3 phase, 4 wires, 3 CTs (3.4.3) 3 phase, 3 wires, 2 CTs (3.3.2) 1 phase (1Ph)

LOAD LOAD

L1 L2 L3 L N

1/5A CT model with current transformer connection

LOAD

L1 L2 L3 N

3 phase, 4 wires, 3 RGW (3.4.3)

LOAD

L1 L2 L3 L N

3 phase, 3 wires, 2 RGW (3.3.2) 1 phase (1Ph)

Rogowski model connection

10
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For Rogowski coil wiring, connect the white cable to the + terminal, the shield to the C terminal and the blue
cable to the - terminal. Refer to the following picture.
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" HITE cable
C éhield
_ ELUE cable

|

Detail of Rogowski coil connection

The following voltage transformer connections are available.

LOAD LOAD LOAD

= L1 L2 L3 N = L1 L2 L3
3 phase, 4 wires 3 phase, 3 wires

1/5A CT or Rogowski model with voltage transformer connection

For wiring mode selection, refer to section 8.15.1.

7.2 AUXILIARY POWER SUPPLY

A DANGER! This section describes the AUX supply input
susceptible to dangerous voltage levels.

Ll

L

ﬁ WARNING!Before carrying out connections, checkifthereis j
novoltage/currentinthe conductor wires. DONOT CONNECT N
conductors under voltage/current.

ﬁ WARNING! Before connecting theinstrumentto the network,
check the network voltage corresponds to the value on the
instrument.

The instrument can be supplied in one of the following modes, according
to the model:

AUX power input
e 115 VAC +15% (only for RS485 model)

e 230 VAC +15% (only for RS485 model)
* 85...265 VAC (only for ETHERNET model)

Check the value on the instrument back side.
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7.3 RS485 COMMUNICATION PORT

é WARNING!Before carrying out connections, checkifthereis
novoltage/currentinthe conductor wires. DONOT CONNECT
conductors under voltage/current.

E NOTE. The RS485 portisavailable accordingtotheinstrument .
model. +—]

The RS485 serial communication port allows to manage the instrument
in local or remote mode by PC.

[ L)

For a local connection, a converter is needed to adapt the PC USB port
to the RS485 network.

RS485 port

The RS485 standard interface allows a multi-point connection. If there are more than 32 instruments to be
connected, insert a signal repeater. Each repeater can manage up to 32 instruments.

The connection provides a third conductor to the terminal (COM) to ensure the same reference level to all
network devices.

When there are strong electromagnetic disturbances, which may affect communication, a shielded cable (with
two twisted signal conductors) should be used. The terminalresistances (RT=120...1500Q) must be installed on the
converter side and on the last instrument connected along the line. Thanks to these resistances, the reflected
signal along the line is reduced. However, in case of short distances (max 100 m) or low communication speed
(bps) there is no need of resistances.

E NOTE. The value of each resistance must not be lower than 120 Q in order to avoid an overload
of line drivers.

The maximum recommended distance for a connection is 1200m at 9600 bps. For longer distances, lower
communication speed (bps), low-attenuation cables or signal repeaters are needed.

RS485 LINE . A A

SIGNAL
REPEATER RT

- o '1—“ | T R ¥ ¥ o ',—“ T Rl
I3 - I
S s i

MAX 32 INSTRUMENTS MAX 32 INSTRUMENTS

Connection to the RS485 network

For communication settings (speed, MODBUS mode, MODBUS address] refer to sections 8.15.7, 8.15.8, 8.15.9.
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7.4 ETHERNET COMMUNICATION PORT

é WARNING!Before carrying out connections, checkifthereis STATUS ~ SPEED  LINK

novoltage/currentinthe conductor wires. DONOT CONNECT

conductors under voltage/current.
L
I =P

E NOTE. The ETHERNET port is available according to the
instrument model.

The ETHERNET communication port gives the possibility to manage the ETHERNET port & LEDs
instrument by any PC connected on the ETHERNET/Internet network. The

instrument communication can be also performed by MODBUS TCP protocol,

by using the same registers common for MODBUS RTU/ASCII.

The ETHERNET interface default IP address is 192.168.1.249. The PC network interface must have the same address
class (192.168.1.xxx). If the PC address has a different address class, contact your network system administrator.

By inserting the instrument IP address or the preset name ETHBOARD in the web browser, the instrument Web
server will be displayed. Default administrator access level username and password: admin, admin.

The instrument web pages are designed to be cross browser compliant: Internet Explorer 11, Mozilla Firefox
27, Apple Safari 5, Google Chrome 33, Opera 20 are all supported web browsers. Furthermore, Web server can
be also displayed on the common smartphones and tablets.

Web server has been designed for two user type:

e Administrator: full Web server use. Instrument management, setup, upgrade as well as access account
configuration.

e User: limited Web server use (possibility to have up to 5 User accounts).

LED meaning & diagnostic:
1. STATUS LED: communication status; SLOW BLINKING=internal communication ok, ON=switching on or
upgrading in progress, FAST BLINKING=internal communication error
2. SPEED LED: communication speed; OFF=10 Mbps, ON=100 Mbps
LINK LED: link activity; ON=Llink ok, BLINKING=Llink activity

Use & Programming 13
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7.5 DIGITAL OUTPUTS

é WARNING!Before carrying out connections, checkifthereis
novoltage/currentinthe conductor wires. DONOT CONNECT
conductors under voltage/current.

é WARNING!Before connecting the digital outputs, checkiif the
wiring configurationis NPN or PNP. Refer to the instrument
back side in order to identify the model.

The instrument is provided with two passive optoisolated digital outputs
for pulse emission or alarm (27 VDC-27mA maximum value). According
to the model, digital outputs can be NPN or PNP.

For digital output setup, refer to section 8.15.11.

7.6 DIGITAL INPUT

é WARNING! Before carrying out connections, checkifthereis
novoltage/currentinthe conductor wires. DONOT CONNECT
conductors under voltage/current.

The instrument is provided with an active optoisolated digital input to
synchronise the Demand (DMD] value calculation (80...265 VAC-DC).

To set the digital input synchro mode for the DMD value calculation, refer
to section 8.15.12.

ey =t G I ey =l
i |
| )
| =
1] : c :
2—] 1—
c— 2
NPN PNP
Digital outputs
‘ s L
. |E
A T
I/
[§
8
Digital input
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8. USE AND

CONFIGURATION

At first instrument

In

power on, the following pages will be displayed.

strument name Firmware release

[N ] ¢ il

H=1x FrciL

'gg -32p AR PR
L L

Real time values

~z
-—", <E
1 101 £
E:‘Lu._l‘ >
"-' E
P B I I <:
ZacH =:

The page sequence is the same for the further power on times, except for Real time value page. After Firmware
release page, it will be displayed:

e Home page (if set).

e Last page displayed before switching off (if no Home page is set].

=

NOTE. At instrument power on, the display is backlighted. After 30 s of instrument keyboard
inactivity, the backlight goes off automatically. Press any key to turn on the backlight again.

0 A-QUTLQZJ?LG‘X*
m A %tqd
8.1 SYMBOLS ON DISPLAY =:BAER
z :.-. .-.
The displaytestcan be performed, onany page except for Setup pages, by pressing |5 :, BHH’M‘@E’E
simultaneously #, ¥ and #d buttons for at least 10 s. - : 'B‘E'PM"V:\’;
31 = Mkvar
v BA’L'.PAR T.12 IsNF’THDVAZ
SYMBOL MEANING WHERE
Q Phase sequence status
R L Conreet shiese seuens 1ZHCCH. oo} Measurement pages .
2 Wrong phase sequence (132/CW). Measurement pages .
QA Undefined phase sequence (e.g. 2 phases are
BLINKING Measurement pages

shortcircuited, 1 or more phases are missing).

NOT DISPLAYED

Single phase insertion.

Measurement pages

ai(a?) Info/status on digital output 1 (or 2] in Alarm mode
Setup page for digital output 1 in Alarm mode. Setup, page for digital output |
B inalarmmode .
IO | - 1< clioiin oy clg el Bu g o Measurementpages .
Setup page for digital output 2 in Alarm mode. Setup, page for digital output 2
B nalarmmode
Active alarm for digital output 2. Measurement pages
(1) Info/status on digital output 1 (or 2) in Pulse mode
Setup page for digital output 1 in Pulse mode. Setup, page for digital output |
L inpulse mode
......................................... Ve L L P '/ casurement pages
FASTBJELWMNG Pulse overlapping on digital output 1. Measurement pages
Setup page for digital output 2 in Pulse mode. Setup, page for digital output 2
B npulse mode
......................................... N e L e | casurement pages
m

FAST BLINKING

Pulse overlapping on digital output 2.

Measurement pages

Use & Programming
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SYMBOL MEANING WHERE

A General warning
— = — A Overtaken measurement fullscale, '~~~ . Measurementpages .
g g BuNAmNG Too high CT*PT product or FSA*PT product. Setup, during CT, FSA, PT setup
E _____________ o, |RUUTEREN S FECaGgiESOMped (FIUSEemnGodIN Ay page except Setup
oo shoricheuied: 1 o more phates are miseing) Measurement pages
) Clock status
® .Setuppage fordate and time. Setup, page for date&time
......................................... B e e =S (0. page for date&time =~
BL,&NG Undefined date and time (no clock setup after power on).  Any page except Setup
5] Memory/data recording status
o Setuppagefordatarecording. Setup, page for data recording
s ACUVE QRTB TECONAING: i Y PAGE EXCEPUSEWUD
BLIING Full memory (RING recording mode). Any page except Setup
BLﬁNG Full memory, data recording is stopped (FILL recording mode). ~ Any page except Setup
X Setup pages Any page of Setup
* Home page
* The displayed page is set as Home page. Home page
Communication status

. Setup, Baud, Par, Addr, Eth
Page for communication parameters.

& Pages
Active communication. Any page except Setup
I
- Inductive and capacitive values
- Inductive value. Energy counters, power factors,
................................................................................................................................................................. reactive powers, DPF .
" Capacitvehale: Energy counters, power factors,
reactive powers, DPF
Maximum & minimum values
Maximum value. Real time value pages
R et e OSSO
_________________________________________ AR T '\ value pages
v Minimum value. Real time value pages
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8.2 PAGE STRUCTURE

Up to 6 page loops can be available on the the instrument display, according to the model. With M/® button
change the loop. The loop 5 (Setup) is protected by password, for further details see section 8.15. Use 4 or ¥
button to scroll pages inside each loop.

LOOP 1
Real time &
MIN/MAX values

LOOP 6
Info

LOOP 5
Setup

8.3 HOME PAGE

>

(RN NN
-
.‘

NN NY
Pl C

D g

—

-

AN AN aK
OO
S | P

o
=
=
=
@
s
o
o
C
o
]
o
0
=

-
<
=
P
<<
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LOOP 2
DMD &
DMD MAX values

¥

|
0 X
£
cIr-

LB

x
=
C3J
-3

LOOP 3
Harmonic values

g M
[

':-
b [
o

¢

¥

g
-
g

|

IC

£3
oo

(N
UM
]

LOOP 4
Energy counters

The Home page is a preset page displayed after 2 minutes of instrument keyboard

inactivity. Only measurement pages can be set as Home page.

To set the displayed page as Home, press 4 button for at least 5 s, the * symbol
will be shown to indicate that Home page was set. To disable it, on the Home page
press 4l button for at least 5 s, the % symbol will disappear.
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|
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£3
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8.4 LOOP 1 - REAL TIME VALUES

In this loop, the real time and the corresponding min/max values are displayed according to the set wiring

mode.

instead of values,

The following pages refer to the full optional instrument version with 3 phase, 4 wire, 3 current insertion.
NOTE. The pages with the THD or DPF parameters can display “_ _ _ _”

Scroll the loop pages with 4 or ¥ button.

bulwwesboidrasn

TVNANVHN

when the voltage or current RMS values are lower than the threshold values defined for FFT

calculation (refer to chapter 9).
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8.5 MEASUREMENT OVERFLOW AP e o
According to EN 61010-2-030, in case of too high value supplied to the device, the 127
display mustinformthe user precisely thatitis a dangerous overflow (OVF) situation. e I
When an overflow condition occurs, for the relative parameter “-=--"and A symbol - i
are blinking on display. Max limit values for voltages and currents over which OVF S T
indication occurs: b Frz_o

1/5A CTs model Rogowski model

VliLine-Neutral) 300VRMS ~~ 300VRMS .
A (Line) 75 A 700 A — with 500 A scale
5600 A — with 4000 A scale
28000 A — with 20000 A scale

The overflow condition can be detected also in MODBUS protocol, by reading the $201C register. This register gives
the possibility to know if the overflow occurs, with no indication on the parameters involved in this condition.

8.6 REAL TIME MIN/MAX VALUES

To show the maximum values of the displayed real time parameters (except for DPF v
and frequency values), press # and € buttons simultaneously for at least 2 s. The 2",
“a” symbol will start to blink and the maximum values will be displayed for about .
6 s (in case of bidirectional parameters, the imported values will be displayed in K
the first 3 s while the exported values in the following 3 s).
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Minimum values are available only for system powers. To show the minimum values
of the displayed system powers, press % and 4 buttons simultaneously for at least
2 's. The “v" symbol will start to blink and the minimum values will be displayed for
about 6 s.
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8.7 REAL TIME PARAMETER TABLE

The following table shows the parameters available according to the set wiring mode. The column “DISPLAY
PAGE" shows the number of the corresponding device page shown in section 8.4.

DISPLAY MAX(Aa) MIN (V) WIRING MODES (®@=available)

PARAMETER PAGE VALUE  VALUE 3ph, 4w, 3¢ 3ph, 3w, 2c 1phase
V1 e Phase 1-N voltage (] [ ]
V2 o Phase 2-N voltage [ ]

V3 e Phase 3-N voltage [ ]

V12 e Line 12 voltage [ {

V23 e Line 23 voltage [ {

V31 e Line 31 voltage (] (]

V) e System voltage (] ®

Use & Programming 19



DISPLAY MAX(4a) MIN (V) WIRING MODES (®=available)

PAGE VALUE  VALUE 3ph, 4w, 3¢ 3ph, 3w, 2c 1phase
[ [ ] ([ ]

[ ]

[ ]

PARAMETER

A1l e Phase 1 current

A2 e Phase 2 current

A3 e Phase 3 current

AN e Neutral current *

AY e System current
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P1 e Phase 1 active power 6 A (+/-]

P2 e Phase 2 active power 6 A (+/-]

P3 e Phase 3 active power 6 A (+/-)

Py e System active power 9 A (+/-) v

S1 e Phase 1 apparent power 7 A (+/-)

S2 e Phase 2 apparent power 7 A (+/-)

S3 e Phase 3 apparent power 7 A (+/-]

Sy e System apparent power 9 A (+/-] v

Q1 e Phase 1 reactive power

Q2 e Phase 2 reactive power

Q3 e Phase 3 reactive power

Q) e System reactive power

PF1 e Phase 1 power factor

PF2 e Phase 2 power factor

PF3 e Phase 3 power factor

PF) e System power factor
DPF1 e Phase 1 DPF
DPF2 e Phase 2 DPF
DPF3 e Phase 3 DPF
TAN@1 e Phase 1 tangent @
TAN@?2 e Phase 2 tangent @
TAN@3 e Phase 3 tangent @
TAN@) e System tangent @
THDV1 e Phase 1-N voltage THD 14 A

THDV2 e Phase 2-N voltage THD 14 A

THDV3 e Phase 3-N voltage THD 14 A

THDV12 e Line 12 voltage THD 15 A

THDV23 e Line 23 voltage THD 15 A

e R 1 5 ...................... A ..................................
THDA1 e Phase 1 current THD
THDAZ2 e Phase 2 current THD
THDAS3 e Phase 3 current THD

THDAN e Neutral current THD* 17 A

F e Frequency 4

* The neutral current and the derivative parameters (AN, THDAN, HaAN] are not available if the set CT ratio or FSA value is different for each phase.
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8.8 LOOP 2 - DMD VALUES

In this loop, the demand values (DMD) and the corresponding max values are displayed according to the set
wiring mode. The demand values are calculated according to the set DMD mode and integration time (refer to
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To show the maximum values of the displayed DMD parameters (except for

power balance values), press 4 and € buttons simultaneously for at least 2 s.
The “a” symbol will start to blink and the maximum values will be displayed for

about 6 s.

8.9 DMD MAX VALUE
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8.10 DMD PARAMETER TABLE

The following table shows the parameters available according to the set wiring mode. The column "DISPLAY PAGE”
shows the number of the corresponding device page shown in section 8.8.

In 1 phaseinsertion, BALANCE values are resulting from the difference between the phase 1 imported power
DMD and the phase 1 exported power DMD [L1imp -L1_ ).

p

DISPLAY MAX (A) WIRING MODES (®@=available)
PAGE VALUE 3ph, 4w, 3c  3ph, 3w, 2c 1phase
(] ( (]
[ ]
[ ]

PARAMETER

o
c
£
£
@
s
o
)
s

o

o3
o
0

=]

-l
<
=
-
<
=

Al © Phase 1 current DMD
A2.o ® Phase 2 current DMD
A3, ® Phase 3 current DMD
AN,,,, ® Neutral current DMD*
A pup ® System current DMD

+P1,,, ® Phase 1 imported active power DMD

-P1,,,, ® Phase 1 exported active power DMD

+P2,,,, ® Phase 2 imported active power DMD

-P2,,,, ® Phase 2 exported active power DMD

+P3,,,, ® Phase 3 imported active power DMD

-P3,,, ® Phase 3 exported active power DMD

+PZDMD e System imported active power DMD

-PY oup ® System exported active power DMD

PY ,.oBAL ¢ Balance of system active power DMD (imp-exp)

+51,,, ® Phase 1 imported apparent power DMD

-S1,yp ® Phase 1 exported apparent power DMD

+52,,,, ® Phase 2 imported apparent power DMD

-S2.,p ® Phase 2 exported apparent power DMD

+53,,,, ® Phase 3 imported apparent power DMD

-S3,,,, ® Phase 3 exported apparent power DMD

+S) oup @ System imported apparent power DMD

-S) oup ® System exported apparent power DMD

S) ouoBAL @ Balance of system apparent power DMD (imp-exp)
+Q1
-Q1,,, ® Phase 1 exported reactive power DMD
+Q2
-Q2
+Q3

-Q3,,,, ® Phase 3 exported reactive power DMD

oup ® Phase 1 imported reactive power DMD

owvp ® Phase 2 imported reactive power DMD

oup ® Phase 2 exported reactive power DMD

oup ® Phase 3 imported reactive power DMD

+Q) ,,, ® System imported reactive power DMD

-Q),,, ® System exported reactive power DMD

Q) ,,,,BAL e Balance of system reactive power DMD (imp-exp)

+PF1,,, ® Phase 1 inductive power factor DMD

-PF1,,, ® Phase 1 capacitive power factor DMD

+PF2,,, ® Phase 2 inductive power factor DMD

-PF2,,o ® Phase 2 capacitive power factor DMD

+PF3,,,, ® Phase 3 inductive power factor DMD

-PF3,,, ® Phase 3 capacitive power factor DMD

+PF) oup ® System inductive power factor DMD

>

-PF) ouo ® System capacitive power factor DMD 15

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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8.11 LOOP 3 - HARMONIC VALUES

Harmonics up to 15" order are displayed in absolute value according to the set wiring mode.
The harmonics are calculated each 7 s. With 4 or ¥ button, scroll the pages in the harmonic component group.
To go to the next harmonic component group (e.g. haV1->haV2), press 4 and 4 buttons simultaneously.

To go to the previous harmonic component group (e.g. haV1->haAN], press % and 4 buttons simultaneously.
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The following pages refer to the full optional instrument version with 3 phase, 4 wire, 3 current insertion.

g NOTE. The harmonic pages can display “_ _ _ _" instead of values, when the voltage or current
RMS values are lower than the threshold values defined for FFT calculation (refer to chapter 9).
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8.12 HARMONIC PARAMETER TABLE

The following table shows the parameters available according to the set wiring mode. The column "DISPLAY
PAGE RANGE" shows the corresponding device page range shown in section 8.11.

DISPLAY WIRING MODES (®=available)

PARAMETER PAGE
RANGE 3ph4w,3c 3ph,3w,2c  1phase

HaV1 e Phase 1-N voltage harmonic component 0 [DC]J...15t 1..16 ° P
HaV2 o Phase 2-N voltage harmonic component 0 (DC)...15" 17..32 s
HaV3 o Phase 3-N voltage harmonic component 0 (DC)...15" 33...48 e
HaV12 » Line 12 voltage harmonic component 0 (DC)...154 49. .64 ° .
HaV23 e L|ne23 voltage harmonic component 0 [DC]...15“'"‘ """" 65...80 ° e
HaV31 e Lme31 voltage harmonic component 0 [DC]...L”')“"‘1 """" 81...96 ® e
HaAl Phase 1 current harmonic component 0 [DC]...15H{"1 """" 97..112 ® Y o
HaA2 e Phase 2 current harmonic component 0 [DC]...15“"‘1 """" 113...128 s
HaA3 » Phase 3 current harmonic component 0 (DC)..15" 129..144 ° e
HaAN e N;L‘Jut“ra[ current harmonic component 0 [DC]...B{"H;W 145...160 s

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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8.13 LOOP 4 - ENERGY COUNTERS
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8.14 ENERGY COUNTER TABLE

The following table shows the parameters available according to the instrument model and the set wiring mode. The
column "DISPLAY PAGE" shows the number of the corresponding device page shown in section 8.13.

B4 In1phaseinsertion, BALANCE values are resulting from the difference between the phase 1imported energy

g g and the phase 1 exported energy (L1, - L1_ ).

z: :

<3 RS DISPLAY WIRING MODES (®@=available)

s g PAGE 3ph, 4w, 3c 3ph, 3w, 2¢ 1phase
+kWh1 e Phase 1 |mported actlve energy 1 { (]
o Phase L ) e S e o S o
e SR A R R R
o IR o o R
e Phase e e o R
W Phase e e gy e o R
m;t;WhX System R o " e S
kWhZ e o — e S
mt{t/‘thBAL i [|mp o e — T o

-kVAh1-C e Phase exported capacmve apparent energy

+kVAh1-L o Pnase 1 tmported |nducttve apparent energy { [ ]

k\/Am - phase erpori: mductwe comramtonorey . .............................................................................. . ...................
W;"L;\/Ah] : phase Vimpored smarent anarey 1 g .............................. . .............................................................................. . ...................
_k\/Am Phase 1 sxported spparent anorgy T (R 1 1 ............................... . .............................................................................. . ...................
“:L;\/Ahz G+ Phass 2 impored capacive apporent noray I . .....................................................................................................
k\/Ahz = Phase § crvorid capacitve amparentaroray [ . .....................................................................................................
W;L;\/Ahz - phase § ‘mported mducwe comranioney . .....................................................................................................
k\/Ahz - phase § exported mductwe comramtonorey . .....................................................................................................

+kVAh3- C Phase 3 tmported capacmve apparent energy [ ]

k\/Ahg . phase : exported Capac,twe aparentenery . .....................................................................................................
.:L;\/Am B phase § ‘mported mducwe coprentonerey . .....................................................................................................
k\/Ah3 - phase : exported mductwe copmentonoray . .....................................................................................................
..‘;‘L;VAh?) phase ; |mp0rted coprentonerey T I 1 4 .............................. . .....................................................................................................
_k\/Ahg phase ; exported copmrentoneray T 1 5 .............................. . .....................................................................................................
+k\/AhZ = gystem |mported Capacmve apparent T . ..................................... . ............................................................
k\/AhZ - gystem exported Capacmve coparentonerey . ..................................... . ............................................................
+k\/AhZ B gystem ‘mported mduc“ve copmentonoray . ..................................... . ............................................................

-kVAhY e System exported apparent energy 17 (] ()
WL{\}AhZBAL G Baiance of sy copcie apparem - [,mp o . ..................................... . ..................................... . ...................
““L;\}AhZBAL - BaLance o ystom mucive sparent o [‘mp exp] .................................................... . ..................................... . ..................................... . ...................
““L;t/‘AhZBAL Balance Of B i exp] AL C el |_j ................ 1 8 .............................. . ..................................... . ..................................... . ...................
m;kvarm G+ Phase | mportod canmcitve renctvs enarey 1 9 .............................. . .............................................................................. . ...................
W_“L;\,arh1 C + Phase | exported capacitvs rosctve snergy L 20 .............................. . .............................................................................. . ...................
':‘kvarh] |_ Phase 1 imported inductv reacthe snorgy L 21 ............................... . .............................................................................. . ...................
W_“L;\,arh1 |_ Phase : exported mduct.\,e reactwe oy 22 .............................. . .............................................................................. . ...................

H Available only for instrument with separated Inductive and Capacitive apparent counters.
Il Available only for instrument with Total apparent counters (ind+cap).
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DISPLAY WIRING MODES (®@=available)

PARAMETER PAGE 3ph, 4w, 3c 3ph, 3w, 2c 1phase

+kvarh2-C e Phase 2 imported capacitive reactive energy
W—“Rvath—C ¢ Phase 2 exported capacitive reactive energy 2% | e -7
Ei«vath—L e Phase 2 imported inductive reactive energy ; é
W—“kvath—L * Phase 2 exported inductive reactive energy 2 € Z3

+kvarh3-C e Phase 3 imported capacitive reactive energy 27 { < %
W_Hkvarhg_c e 28 .............................. . ................................................ s S
“‘;‘kvarh3-|_ e 29 .............................. . ................................................
W_“kvarh;;_L e R 30 .............................. . ................................................
m;kvarh}c R 31 ............................... . ................................... e
W_“kvarhi_c g e 32 .............................. . ................................... e
“;kvarhz_L o e R 33 .............................. . ................................... e
W_Hkvarhi_L g 34 .............................. . ................................... e
““L;;/athBAL-C « Balance of system capacitive reactive en. (imp-exp) | 35 .......................... . ............................. o o

. «
kvarh) BAL e Balance of system reactive energy (imp-exp) (BAL-C + BAL-L) 37 [ o o
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8.15LOOP 5 - SETUP

In this loop, pages for instrument setup are displayed according to the instrument model.

To access Setup loop, on Setup? page press ¢ button and then insert the requested
password as following described (default value: 0000):

1. Press ¢ the first value digit will start to blink.

2. Change the value with # or % and confirm with 4 .

3. Proceed in the same way for the following digits.
The first Setup page (Wiring mode] will be displayed. Scroll the loop pages with 4
or ¥ button.

g NOTE. In case of password forgotten, access the Setup loop by
inserting the last four digits of the instrument serial number (e.qg. if
instrument serial number=J142P90001, recovery password=0001).

To exit from Setup loop, press 4 for at least 3 s. A new page will be displayed to
save the settings. With 4 or ¥ button select the blinking item:

e YES=exit and save the settings

e NO=exit without saving the settings

e CONT=continue to scroll Setup pages

Confirmwith 4button. Selecting YES or NO, the first Info page (instrument firmware
release) will be displayed. Selecting CONT, the last Setup page will be displayed.

8.15.1 Wiring mode selection

WARNING! If the wiring mode is modified, the instrument will:

e reset all MIN/MAX values, all DMD values, all energy counters
e set digital outputs to the default settings (disabled)

e set the default recording setup (disabled) and delete all recorded data
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By this page, it is possible to select the wiring mode, according to the real instrument connection. Available wiring modes:

e 3.4.3: 3 phases 4 wires 3 currents
e 3.3.2: 3 phases 3 wires 2 currents
e 1Ph: 1 phase

To change the wiring mode, press 4 button, the corresponding item will start to
blink. With # or % button select the mode and confirm with 4 button.

8.15.2 CT setup mode
This page is available only for 1/5A CT instrument.

WARNING! If the CT setup mode is modified, the instrument will:

e reset all MIN/MAX values, all DMD values, all energy counters
e set digital outputs to the default settings (disabled)

¢ set the default recording setup (disabled) and delete all recorded data

By this page, CT setup mode can be selected between:

e ALL: a single CT ratio common for all phases.
e SEP: CT ratio separated for each phase (1, 2, 3).

To change the mode, press 4 button, the corresponding item will start to blink.
With 4 or ¥ button select the mode and confirm with 4 button.
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8.15.3 CT ratio setup

These pages are available only for 1/5A CT instrument.

WARNING! If the CT ratio is modified, the instrument will:

e reset all MIN/MAX values, all DMD values, all energy counters
e set digital outputs to the default settings (disabled)
e set the default recording setup (disabled) and delete all recorded data

A\

must be set considering the following formula: CT primary * PT primary * 3 < 9999 MW
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WARNING! The CT ratio depends on the PT ratio. If the CT*PT product is too high, an error
symbol starts to blink on the display and the CT ratio must be set again. The CT or PT ratio

The pages for CT primary and secondary setup can be different according to the selection made for CT setup

mode (ALL or SEP). Refer to the following description.

In case of “ALL” CT setup mode

1. To change the CT primary, press 4 button, the first digit will start to blink.
With # or ¥ button select the digit and confirm with M/® button. Repeat the
same procedure for the other digits. At the end, press 4 button to confirm
the whole value. Value range: 0.001...50.000 KA.

2. After CT primary setup, press 4 button to go to the CT secondary page.

3. To change the CT secondary, press € button, the value will start to blink.
With 4 or % button select the value and confirm with 4 button. Selectable
values: 1, b A.

In case of “SEP” CT setup mode

1. To change the phase 1 CT primary, press 4 button, the first digit will start to
blink. With 4 or ¥ button select the digit and confirm with M/® button. Repeat
the same procedure for the other digits. At the end, press € button to confirm
the whole value. Value range: 0.001...50.000 kA.

2. After phase 1 CT primary setup, press 4 button to go to the phase 1 CT
secondary page.

3. To change the phase 1 CT secondary, press 4 button, the value will start
to blink. With # or ¥ button select the value and confirm with < button.
Selectable values: 1, 5 A.

4. After phase 1 CT secondary setup, press # button to go to the phase 2 CT
primary page. The phase index can be identified by the corresponding symbol
shown on the display left side. To set CT ratio for phase 2 and 3, repeat the
same procedure of points 1, 2, 3.

8.15.4 Current full scale (FSA) setup mode

This page is available only for instrument with Rogowski inputs.

WARNING! If the FSA setup mode is modified, the instrument will:

¢ reset all MIN/MAX values, all DMD values, all energy counters
e set digital outputs to the default settings (disabled)
e set the default recording setup (disabled) and delete all recorded data

By this page, current full scale setup mode can be selected between:

e ALL: a single current full scale common for all phases.
e SEP: current full scale separated for each phase (1, 2, 3).

To change the mode, press 4 button, the corresponding item will start to blink.
With 4 or ¥ button select the mode and confirm with 4 button.
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8.15.5 Current full scale (FSA) setup

This page is available only for instrument with Rogowski inputs.

e reset all MIN/MAX values, all DMD values, all energy counters
e set digital outputs to the default settings (disabled)
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WARNING! If the current full scale (FSA) is modified, the instrument will:

e set the default recording setup (disabled) and delete all recorded data

WARNING! The current full scale value (FSA) depends on the PT ratio. If the
FSA*PT product is too high, an error symbol starts to blink on the display and the
FSA must be set again. The FSA must be set considering the following formula:

FSA * PT primary * 3< 9999 MW

The current full scale page can be different according to the selection made for FSA setup mode (ALL or SEP).

Refer to the following description.

In case of “ALL” FSA setup mode

1. Tochange the full scale, press 4 button, the value will start to blink. With #
or ¥ button select the value and confirm with 4 button. Selectable values:
500A / 4kA / 20KA.

In case of “SEP” FSA setup mode

1. Tochange the phase 1 full scale, press ¢ button, the value will start to blink.
With # or ¥ button select the value and confirm with 4 button. Selectable
values: 500A / 4kA / 20kA.

2. After phase 1 full scale setup, press # button to go to the phase 2 full scale
page. The phase index can be identified by the corresponding symbol shown
on the display left side. To set current full scale for phase 2 and 3, repeat the
same procedure of points 1T and 2.

8.15.6 PT ratio setup

WARNING! If the PT ratio is modified, the instrument will:

e reset all MIN/MAX values, all DMD values, all energy counters
e set digital outputs to the default settings (disabled)

e set the default recording setup (disabled) and delete all recorded data
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WARNING! The PT ratio depends on the CT ratio (1/5A CT model) or on the FSA (Rogowski
model). If the CT*PT or FSA*PT product is too high, an error symbol starts to blink on the

display and the PT ratio must be set again. The PT ratio must be set considering the following

formula: CT primary or FSA * PT primary * 3 <9999 MW

The pages for PT primary and secondary setup are common for all phases. To set
PT primary and secondary values, refer to the following description.

1. To change the PT primary, press 4 button, the first digit will start to blink.
With 4 or ¥ button select the digit and confirm with M/® button. Repeat the
same procedure for the other digits. At the end, press 4 button to confirm
the whole value. Value range: 0.001...999.999 kV. For direct connection set
1, PT secondary will be automatically set to 1 too.

2. After PT primary setup, press 4 button to go to the PT secondary page.

3. To change the PT secondary, press 4 button, the value will start to blink.
With 4 or ¥ button select the value and confirm with M/ button. Repeat the
same procedure for the other digits. At the end, press ¢ button to confirm the
whole value. Value range: 80...150 V. If PT primary was setto 1, PT secondary
Is automatically fixed to 1 and it is not programmable.
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8.15.7 Communication speed selection
This page is available only for instrument with RS485 port.

By this page, it is possible to select the communication speed. Selectable values:
300, 600, 1.2k, 2.4k, 4.8k, 9.6k, 19.2k, 38.4k, 57.6k bps. Example: 19.2k=19200 bps

To change the value, press 4 button, the corresponding item will start to blink. With
# or ¥ button select the communication speed and confirm with 48 button.

8.15.8 MODBUS mode selection
This page is available only for instrument with RS485 port.

By this page, it is possible to select the MODBUS mode. Selectable values:

e 8N1: RTU mode (8 data bits, none parity, 1 stop bit).
e 7E2: ASCIl mode (7 data bits, even parity, 2 stop bits).

To change the value, press 4 button, the corresponding item will start to blink.
With 4 or ¥ button select the MODBUS mode and confirm with < button.

8.15.9 MODBUS address setup
This page is available only for instrument with RS485 port.

By this page, it is possible to set the MODBUS address in decimal format. Value
range: 1...247

To change the value, press € button, the first digit will start to blink. With # or ¥
button select the digit and confirm with M/® button. Repeat the same procedure
for the other digits. At the end, press 4 button to confirm the whole value.

8.15.10 ETHERNET set default
This page is available only for instrument with ETHERNET port.

By this page, it is possible to restore to the default values the following ETHERNET
settings: IP address, account access in web server. Default values:

e |P address: 192.168.1.249

e Admin username: admin

e Admin password: admin
To perform ETHERNET set default, press 4l button, a confirmation page (CONF?)
will be displayed. With 4 or ¥ button select the blinking item:

e YES=ETHERNET set default.

e NO=no set default is performed

Confirm with 4 button. The last displayed page will be shown.
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8.15.11 Digital output settings (DO)

By these pages, it is possible to enable/disable two digital outputs (DO) for threshold alarm or energy pulse
emission.

B At first Setup access, digital outputs are disabled (NONE] with no associated parameter. To enable the digital
; 4 output 1, press # button, the NONE item will start to blink. With # or # button select the mode:

<Zt§ e AL H=alarm mode, high threshold ‘3‘.&' C e
b3 AL L=alarm mode, low threshold (N

e PULS=pulse mode
Confirm with M/® button.

In case of ALARM MODE selection

1. The symbols which identify the parameter type (e.g. AT=phase 1 current] will .’i“. iy
start to blink. With # or % button select the parameter to be associated to the : ’L“_ H
digital output 1 and confirm with M/ button. Selectable parameters: Real - S e
time values (refer to section 8.7), DMD values (refer to section 8.10). L. '-:'.::

2. The threshold first digit will start to blink. With # or % button select the digit H (YN

and confirm with M/® button. Repeat the same procedure for the other digits.
The value range changes according to the selected parameter.

3. After threshold selection, the hysteresis first digit will start to blink. With 4 or ¥ button select the digit
and confirm with M/® button. Repeat the same procedure for the other digit. Value range: 0...50%

4. Atthe end, press 4 button to confirm all settings displayed in this page.

In case of PULSE MODE selection
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1. The symbols which identify the parameter type (e.g. -Wh} =system exported
active energy) will start to blink. With 4 or # button select the parameter to
be associated to the digital output 1 and confirm with M/® button. Selectable
parameters: Energy counters except balance values (refer to section 8.14).

2. The pulse value first digit will start to blink. With 4 or ¥ button select the
digit and confirm with M/ button. Repeat the same procedure for the other
digits. The value range changes according to the selected parameter.
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3. Atthe end, press 4 button to confirm all settings displayed in this page.
For digital output 2 setup, refer to the digital output 1 description.

CONSIDERATIONS ON THE PULSE VALUE SETUP

Digital outputs can generate energy pulses with a maximum frequency of 4 pulse/s. The number of “pulses
/ kWh, kVAh, kvarh” must be set according to this condition to prevent overlapping. If higher number is set,
overlap may occur.

Suppose maximum instant power: Pmax = 5000 kW

Maximum energy / Th: 5000000 Wh
Maximum pulse rate: 8 pulse/s = 8 x 3600 pulse/h = 28800 pulse/h
Maximum pulse weight: 5000000/28800 = 173.6 Wh/pulse > 174 Wh/pulse

Similar calculation can be made for any type of energy. If pulse overlap condition occurs, the error situation is
shown at display by a fast blinking of symbol AL (12}, or it can be also identified in MODBUS protocol by reading
the $201C register.
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8.15.12 DMD calculation setup

é WARNING! If the DMD mode or the integration time is modified, the instrument will reset the
DMD & DMD MAX values and restart the DMD period.

The following DMD calculation modes are available according to the instrument model:

* Sliding window (SLID): once the set DMD period is finished, the DMD value is

* Fixed window (FIX): the DMD value is updated only at the end of the DMD period. g :H
(
updated after each minute. (

* Fixedwith DI synchronisation (SYNC): the DMD period synchronisation is made

DMD

with a voltage pulse on the digital input.
To select the DMD mode, press 4 button, the item on the first row will start to blink. With 4 or % button select
the mode and confirm with 4 button.

The integration time will start to blink. With 4 or % button select the value and confirm with # button. Selectable
values according to the DMD mode: 5, 10, 15, 30, 45, 60 minutes (45 and 60 values are not available in case of
Sliding window-SLID selection).

CONSIDERATIONS ON THE DMD SYNCHRONISATION

As previously described, the realtime DMD values can be calculated in 3 modes: fixed window period, sliding
window period and synchronized by an external signal through digital input. In case of external synchronisation,
DMD calculation is still with fixed window, and the main the period is defined still by the setup, e.g. 10 minutes.
However, anexternalsignal [pulse) will overwrite the period endif the difference between the sync signal moment
and the period end is lower than 10 s. If not, the internal period timer + 10 s will end the integration period.

A
o » ¢l0s » Jd0s »| <l0s
(7]
1 1 1
1 1 1
1 1 1
10 min > := 10 min > |etmin =:= 10 min > 1
I l I
1 1 1
1 1 |
1 1 1
1 1 1
I 1 1
1 1 1
1 1 1
1 | |
L 1st P 70 PP Z N integration
DMD PERIOD N DMD PERIOD "] DMDP. " DMD PERIOD | time

DMD synchronisation by pulses on digital input at 10 min. integration time

Suppose DMD period set to 10 minutes with external synchronisation. If the external sync pulse is received
in the period after the 10 minutes, but before a 10 s delay, the sync pulse ends the DMD integration period. If
the external sync pulse is received with a longer delay than the 10 s limit, the internal timer 10 minutes + 10
s ends the DMD integration period. In this case, when the next pulse is received for example with a 30 s delay
after the 10 minutes timer end, the previous period ends at internal timer 10 min + 10 s, the next period will
be 30s-10s=20s long.
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8.15.13 Real time clock

By

[CARR- S
The date and time are represented in the following format: ’:‘:_-" : b
YYYY (year, e.g. 2014) . ’:’ ':'

this page, it is possible to set date and time. Set always date & time before starting the data recording.

WARNING! Summer time (DST) is not managed automatically. In case of time changes, check
and set again the clock.

WARNING! The instrument date&time could be lost in case of:
e instrument upgrade
e instrument switching off
In this cases, it is suggested to check and set again the instrument clock.

WARNING! If the date&time is lost or modified, the recording is automatically stopped. It is
suggested to download the recorded data and set again date&time. Restart the recording by
setting the rate, the old recorded data will be deleted.

A\

(|
-

MM.DD (month and day, e.g. June 4%)
hh.mm (hours and minutes, e.g. 12:39)

S
|

g

To set the date and time, press 4 button, the year first digit will start to blink. With 4 or ¥ button select the

dig

it and confirm with M/® button. Repeat the same procedure for the other digits. At the end, press 4 button

to confirm the whole clock setup.

8.15.14 Energy counter reset

By

this page, it is possible to reset an energy counter group. According to the displayed symbols, the energy

counter group can be identified as follows:

ﬁ WARNING! This function will erase the selected counter group: the I 82 T ®
reset data will not be retrievable. - ’L L'

To reset an energy counter group, press 4 button, the symbols which identify the F :- S
counter group (e.g. kWh=imported active energies] will start to blink. With 4 or ¥ '
button select the counter group to be reset and confirm with 4 button.
A confirmation page (CONF?] will be displayed. With 4 or ¥ button select the - _ %
blinking item: : :-,' ol

e YES=reset the selected counter group J

e NO=no reset is performed '-“: 5

Confirm with 4 button. The last displayed page will be shown.

36

kWh: imported active energies (+kWh1, +kWh2, +kWh3, +kWhy]

-kWh: exported active energies (-kWh1, -kWh2, -kWh3, -kWh})

kVAh: imported apparent energies (+kVAh1-L, +kVAh1-C, +kVAh2-L, +kVAh2-C, +kVAh3-L, +kVAh3-C, +kVAhY-L, +kVAhY-C)
-kVAh: exported apparent energies (-kVAR1-L, -kVAR1-C, -kVAh2-L, -kVAh2-C, -kVAh3-L, -kVAh3-C, -kVAh) -L, —kVAhZ—C]

kvarh: imported reactive energies (+kvarh1-L +kvarh1-C, +kvarh2-L, +kvarh2-C, +kvarh3-L +kvarh3-C, +kvarhj -L, +kvath—C]
-kvarh: exported reactive energies (-kvarh1-L,-kvarh1-C, -kvarh2-L, -kvarh2-C, -kvarh3-L, -kvarh3-C, -kvarhy-L, -kvarhy-C)
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8.15.15 MAX value reset

By this page, it is possible to reset MAX values in groups. According to the displayed symbols, the MAX value

group can be identified as follows:

e Gr1(V): MAX voltages (V1,V2, V3, V12, V23, V31, VY]

e Gr 2 (A): MAX currents (A1, A2, A3, AN, AY)

e Gr 3 (kW): MAX imported active powers (+P1, +P2, +P3, +PY)

o Gr 4 (-kW): MAX exported active powers [-P1, -P2, -P3, -PY]

e Gr5 (kVA): MAX imported apparent powers (+51, +52, +S3, +57])

e Gr 6 (-kVA): MAX exported apparent powers (-51, -S2, -S3, -5Y)

e Gr 7 (kvar): MAX imported reactive powers (+Q1, +Q2, +Q3, +QY)

e Gr 8 (-kvar): MAX exported reactive powers (-Q1, -Q2, -Q3, -QY)

e Gr 9 (PF): MAX inductive power factors (+PF1, +PF2, +PF3, +PFY])

e Gr 10 (-PF): MAX capacitive power factors (-PF1, -PF2, -PF3, -PFY]

e Gr 11 (tg@): MAX imported tangent @ (+TAN®@1, +TAN®2, +TAN@3, +TANDY)
e Gr 12 (-tg@): MAX exported tangent @ (-TAN@1, -TAN@2, -TAN@3, -TANDY)
e Gr 13 (THDV]): MAX voltage THD (THDV1, THDV2, THDV3, THDV12, THDV23, THDV31, THDVY)
e Gr 14 (THDA): MAX current THD (THDA1, THDA2, THDA3, THDAN]

WARNING! This function will erase the selected MAX value group:
the reset data will not be retrievable.

To reset a MAX value group, press 4 button, the symbols which identify the group
(e.g. V=MAX voltages] will start to blink. With 4 or ¥ button select the group to be
reset and confirm with < button.

A confirmation page (CONF?) will be displayed. With # or ¥ button select the
blinking item:

e YES=reset the selected MAX value group
e NO=no reset is performed

Confirm with 4 button. The last displayed page will be shown.

8.15.16 DMD MAX value reset
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By this page, it is possible to reset DMD MAX values in groups. According to the displayed symbols, the DMD

MAX value group can be identified as follows:

e Gr1(A): DMD MAX currents (A1, A2, A3, AY)

e Gr 2 (kW): DMD MAX imported active powers (+P1, +P2, +P3, +PY]

e Gr 3 (-kW): DMD MAX exported active powers (-P1, -P2, -P3, -PY]

e Gr 4 (kVA): DMD MAX imported apparent powers (+51, +52, +S3, +5Y)
e Gr5 (-kVA): DMD MAX exported apparent powers (-S1, -52, -S3, -SY])
e Gr 6 (kVA): DMD MAX imported reactive powers (+Q1, +Q2, +Q3, +QY]
e Gr 7 (-kVA): DMD MAX exported reactive powers (-Q1, -Q2, -3, -QY)

A\

To reset a DMD MAX value group, press 4 button, the symbols which identify the
group (e.g. A=DMD MAX currents] will start to blink. With 4 or ¥ button select the
group to be reset and confirm with 4 button.

be retrievable.

WARNING! This function will erase the selected DMD MAX value group: the reset data will not

Use & Programming
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A confirmation page (CONF?] will be displayed. With # or ¥ button select the P
blinking item:

~
C3
3

[ g
[
[ D W |

e YES=reset the selected DMD MAX value group

* NO=no reset is performed

Confirm with 4 button. The last displayed page will be shown.

8.15.17 MIN value reset

By this page, it is possible to reset MIN powers. According to the displayed symbols, the power type can be
identified as follows:
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e kW: MIN system active power (Py]
e kVA: MIN system apparent power (Sy)

* kvar: MIN system reactive power (Qy])

é WARNING! This function will erase the selected MIN powers: the - 5 i
reset data will not be retrievable. MR

kW
To reset MIN powers, press 4 button, the symbols which identify the power type M
(e.g. kW=MIN system active power] will start to blink. With 4 or ¥ button select the v
power type to be reset and confirm with 4 button.

kS
A confirmation page (CONF?) will be displayed. With 4 or # button select the blinking item: :' :-" ,_'

e YES=reset the selected MIN powers

* NO=no reset is performed

U

W g
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Confirm with 4« button. The last displayed page will be shown.

8.15.18 Data recording setup

ﬁ WARNING! If the recording setup is modified, the recorded data will be deleted and it will not
be retrievable.

é WARNING! If the date&time is lost or modified, the recording is automatically stopped. It is
suggested to download the recorded data and set again date&time. Restart the recording by
setting the rate, the old recorded data will be deleted.

The following table shows the parameters which can be enabled [max 24) for MIN/AVG/MAX recording, according
to the set wiring mode.

For the energy counter recording, the recorded parameters are the same described in section 8.14

WIRING MODES (®=available)
3ph, 4w, 3c  3ph, 3w, 2c 1phase
V1 e Phase 1-N voltage { {

PARAMETER

<

(%)

=

L]

[

S

™

w

=

<

S

=

©

)

®
. 0. 06 06 06 0. 0. 0.0
® 0.0 .06 0. 0 0

38 Use & Programming



PARAMETER

WIRING MODES (®=available)

AN e Neutral current *

ystem reactive powe

Phase 1 power factor (+/-)

HaAN e Neutral current harmonic component 0 (DCJ...15% *

* The neutral current and the derivative parameters (AN, THDAN, HaAN] are not available if the set CT ratio or FSA value is different for each phase.

Use & Programming
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E NOTE. For PF parameters, the sign (+/-) means +=inductive value, -=capacitive value. For the
other parameters, it means +=imported value, -=exported value.

- Refer to the following descrlpthlon. | D= F
<-§ 1. Tochange therecording setup, press ¢ button. The recording mode o

- will start to blink (F orr). With # or % button select the mode and %l"l (" v
=z° confirm with M/» button. Selectable modes: Lo
‘zt% e F=FILL mode; the instrument records data up to filling the -

available space. When the space is filled in, any recording is

stopped. Q= F
e r=RING mode;theinstrumentrecords data continuously. When EL‘ =0
the memory space is filled in, the oldest data is overwritten Ko
or RIRERIE

by the new data.

2. The position number on the second row will start to blink. Up to 24 parameters can be set for the
recording. The blinking item 01 identifies the first position. With # or ¥ button select the position
number(1...24) and confirm with M/® button. The symbols which identifies the realtime parameter will
startto blink (e.g. V1=phase 1-Nvoltage]. With # or % button select the parameter to be associated to
the position number and confirm with M/® button. In case of harmonic parameter, the order number
is displayed next to the position number (1...15). In case of symbol "-", no parameter is enabled for
the corresponding position number (e.g. with V1 associated to position 01 and “-" to position 24, the
V1 values will be recorded in position 1 but no value will be recorded in position 24).

3. After parameter selection, the recording rate will start to blink. With # or ¥ button select the rate and
confirm with M/® button. Selectable values in 10 s step: 0 (disable), 10...3600 s.

4. Atthe end, press 4 button to confirm the whole recording setup.

DETAIL ON MIN/AVG/MAX VALUE CALCULATION FOR RECORDING

Since the instrument is a 4 quadrant measurement device, all power, PF, TAN@ parameters has a sign and can
be positive or negative according to the actual quadrant.

The recording rate is programmable in 10 s step, between 10 and 3600 s. The recording rate corresponds also
with the MIN/MAX values monitoring and AVG calculation period. The rate is synchronised with the internal
realtime clock (RTCJ.

A

2
g MAX2
8 MAX1 MIN2 MAX3

W /\

MIN3
_ AVG1 > AVG2 | AVG3 _
1st 3d .
PERIOD PERIOD PERIOD
10s 20s 30s recording rate

MIN/AVG/MAX recording at 10 s rate
Suppose that the recording rate is set to 10 s. Each RTC 10 s (e.g. hh:mm:00, hh:mm:10, hh:mm:20, hh:mm:30,
hh:mm:40, hh:mm:50) three values for each enabled parameter are recorded:
e MIN value - the lowest value captured in the past 10 s period
e MAX value = the highest value captured in the past 10 s period

e AVG value — the arithmetical average calculated on all power values in the past 10 s period
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The realtime monitoring rate is always 1 s. In the previous example 600 values was monitored for MIN and
MAX values (10 * 60 s, and the AVG was calculated on the same 600 values. The recording is made at the end
of each period with timestamp.

The recorded AVG values are not synchronised with the displayed realtime DMD values, both have separate
integration period, with separate calculation.

The next page shows the energy counter recording setup. By this page, it is possible to enable data recording
for all energy counters, according to the instrument model (refer to section 8.14). To change the recording
setup:
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1. Press # button. The item on the second row (En or dIS] will start to blink. - e
With # or % button select Ento enable the recording, dIS to disable it. Confirm r L l'“':
with M/ button. E M

2. After enabling/disabling, the recording rate will start to blink. With 4 or [}
¥ button select the rate and confirm with 4 button. Selectable values: 0 {

(disable), 1...60 minutes.

8.15.19 Data recording erase

é WARNING! This function will erase all recorded data without change recording setup: the
deleted data will not be retrievable.

To select the recording type to be deleted, press 4 button, the item which identify —
the data type will start to blink. Available choices: r F ::

e r==delete MIN/AVG/MAX recordi )

elete MIN/AVG/ recor |ng§ ,:“: L

e rCnt=delete energy counter recordings r -

* rALL=delete both MIN/AVG/MAX and energy counter recordings AR
With 4 or ¥ button select the data type to be reset and confirm with 4 button.
A confirmation page (CONF?) will be displayed. With # or ¥ button select the blinking item:

e YES=delete the selected recordings

* NO=no deletion is performed
Confirm with 4 button. The last displayed page will be shown.
8.15.20 Password setup
By this page, it is possible to display the current password for Setup loop access w ]l *
and change it. The default password is 0000. To change password, press 4 button, ) lq b b
the first digit will start to blink. With 4 or ¥ button select the digit and confirm with ::“:'l :'“::

M/» button. Repeat the same procedure for the other digits. At the end, press <&
button to confirm the whole password.
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8.16 LOOP 6 - INFO

In this loop, the instrument information is displayed according to the instrument model.
Scroll the loop pages with # or ¥ button.

The following pages refer to the full optional instrument version with RS485 port.
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The following table shows the information available according to the instrument model. The column “PAGE”
shows the number of the corresponding device page just shown in this section.

INSTRUMENT NFORMATION PAGE

Firmware release 1
W|:|;r“dware versioﬁ """"""""""""""""""""""""""""""""" 2
..‘.(ng"r'r;munication settmgs """""""""""""""""""""""""""" 3

e with RS485 port: MODBUS mode, communication speed, MODBUS address
e with ETHERNET port: only "ETH" item is shown

Available inputs & outputs number (I/0), according to the instrument model:
e Dl=digital input
e DO=digital output

Measurement hourcounter (Mtr): time spent (in hour) for the instrument measurements (measurement 7
condition: at least one phase current must be »|_).
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9. TECHNICAL SPECIFICATIONS

=g
Voltage range (according to the model): 230 VAC£15% < E
115 VAC £15% =
85...265 VAC Z:
Frequency: 50/60 Hz < %
2 3
Maximum measurable voltage: 600 VAC L-L
Minimum voltage for FFT calculation: 20/35 VAC (multiplied by PT ratio in case of PT use) with direct connection
Input impedance: »1.3 MOhm
Frequency: 45-65 Hz
Maximum value: 1/5A CT model: 7A
Rogowski model: 3 selectable scales, 500/4000/20000 A
CT burden (only for 1/5A CT model): max 0.15 VA per phase
Starting current (1_): 1/5A CT model: 2 mA
Rogowski model: 300 mA
Minimum current for FFT calculation: 1/5A CT model: 100 mA * CT ratio

Rogowski model: 70 A for FSA 500 A, 400 A for FSA 4000 A,
1500 A for FSA 20000 A - 2% harmonic accuracy *2 digits

TYPICAL ACCURACY

Voltage: +0.2% reading in 10% FS...FS range (FS=Full Scale value)
Current: +0.4% reading in 5% FS...FS range
Power: *0.5% reading *0.1% FS (PF=1)
Frequency: £0.1% reading *1 digit in 45...65 Hz range
Active energy: Class 1 according to IEC/EN 62053-21
Reactive energy: Class 2 according to IEC/EN 62053-23
Display: Backlighted LCD, 78x61 mm
3 rows, 4 digits + symbols
Keyboard: 4 front buttons
Type: RS485 optoisolated or Ethernet
Protocols: MODBUS RTU/ASCII in case of RS485 port
HTTP,NTP, DHCP, MODBUS TCP in case of Ethernet port
Baud rate: 300 a 57600 bps in case of RS485 port

10/100 Mbps in case of Ethernet port

2 DIGITAL OUTPUTS (DO)

Type: NPN or PNP, passive optoisolated
Maximum values (according to IEC/EN 62053-31): 27V, - 27 mA

Energy pulse length (only for DO in pulse mode): 50 #2ms ON time

Max output reaction time (only for DO in alarm mode): 1s

Type: Optoisolated

Voltage range: 80...265 VAC-DC

Measuring terminals (A&V): 2.5 mm?/ 14 AWG

Terminals for 1/0,AUX, RS485 port, Rogowski inputs: 1.5 mm?/ 16 AWG

SIZE & WEIGHT

LxHxP,W: 96x96x39 mm, max 310 g

Operating temperature: -25°C...+55°C (3K6)

Storage temperature: -25°C...+75°C (2K3)

Max humidity (without condensation): 80%

Sinusoidal vibration amplitude: 50 Hz #0,075 mm

Protection degree - frontal part: IP54 (granted only in case of installation in a cabinet with at least IP54 protection degree)
Protection degree - terminals: 1P20

Pollution degree: 2

Installation and use: Internal

Directives: 2006/95/EC,2004/108/EC

Safety: EN 61010-1,EN 61010-2-030

EMC: EN 61326-1,EN 55011, EN 61000-4-2, EN61000-4-3, EN61000-4-4,

EN61000-4-5,EN61000-4-6, EN61000-4-11,EN61000-6-2

w
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1. DESCRIPTION

MODBUS RTU/ASCII 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:
» 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.

e Broadcast: the communication is between the master and all the connected slaves. It is always a write
command (Function code $10) requiring MODBUS address $00, and has no response by slaves. This
functionality can be used only with register $2040.

In a multi-point type connection (MODBUS RTU/ASCII), 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 FRAME 4charsidle 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 CHECK 16bits Error check [CRC)

END FRAME 4 charsidle At least 4 character time of silence between frames

ASCIl mode:
Bit per byte: 1 Start, 7 Bit, Even, 2 Stop (7E2]

Name Length Function
START FRAME 1 char

ADDRESS FIELD 2 chars

FUNCTION CODE 2 chars

DATA FIELD n chgrs
ERROR CHEHQK 2 Chgrs
END FRAME 2 chars Carriage return - line feed (CRLF) pair ($0D & $0A)
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TCP mode
Bit per byte: 1 Start, 7 Bit, Even, 2 Stop (7E2)

Name Length Function
TRANSACTIONID 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
CUNITID byte Slave address ($FF if not used)
'FUNCTION CODE ~ Tbyte Function code ($01/$04 / $10)
DATA BYTES n bytes Data as response or command

1.1 LRC GENERATION

The Longitudinal Redundancy Check (LRC) field is one byte, containing an 8-bit binary value. The LRC value is
calculated by the transmitting device, which appends the LRC to the message. The receiving device recalculates
an LRC during receipt of the message, and compares the calculated value to the actual value it received in the
LRC field. If the two values are not equal, an error results. The LRC is calculated by adding together successive
8-bit bytesinthe message, discarding any carries, and then two's complementing the result. The LRC is an 8-bit
field, therefore each new addition of a character that would result in a value higher than 255 decimal simply
rolls over’ the field's value through zero. Because there is no ninth bit, the carry is discarded automatically.

A procedure for generating an LRC is:

1. Add all bytes in the message, excluding the starting ‘colon” and ending CR LF. Add them into an 8-bit
field, so that carries will be discarded.
Subtract the final field value from $FF, to produce the ones-complement.

3. Add 1 to produce the twos-complement.

PLACING THE LRC INTO THE MESSAGE

When the the 8-bit LRC (2 ASCII characters] is transmitted in the message, the high-order character will be
transmitted first, followed by the low-order character. For example, if the LRC value is $52 (0101 0010):

Colon Addr Func Data Data Data Data LRC LRC CR LF
Count Hi 5" Lo'2

C-FUNCTION TO CALCULATE LRC

*pucFrame - pointer on “Addr” of message
usLen - length message from “Addr” to end “Data”

UCHAR prvucMBLRC( UCHAR * pucFrame, USHORT usLen )

{

UCHAR ucLRC = 0; /* LRC char initialized */

while ( usLen-- )

{
}

/* Return twos complement */
ucLRC = ( UCHAR ) ( -( ( CHAR ) wucLRC ) );
return ucLRC;

ucLRC += *pucFrame++; /* Add buffer byte without carry */
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1.2 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
(MSB] 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 LSBJ, 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. When the CRC is placed into the message, its upper and 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 function increments
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 word*/

rom unsigned char CRC Table Hi[] = {
0x00, 0xC1, 0x81, 0x40, 0x01, O0xCO, 0x80, 0Ox41, 0x01, O0xCO, 0x80, 0x41, 0x00, O0xC1, O0x81,
0x40, 0x01, O0xCO, 0x80, 0Ox41, 0x00, OxC1l, 0x81, 0x40, 0x00, 0OxCl, 0x81, 0x40, 0x01, O0xCo,
0x80, 0Ox41, 0x01, 0xCO, 0x80, 0Ox41, 0x00, O0OxCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, O0x01,
0xC0, 0x80, 0Ox41, 0x00, O0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, O0xCO, 0x80, 0Ox41, 0x00, OxC1l, 0x81, 0x40, 0x00, O0xC1, O0x81,
0x40, 0x01, O0xCO, 0x80, 0x41, 0x00, OxC1l, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, O0xCo,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, O0OxCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,
0xC0, 0x80, 0x41, 0x00, O0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, O0xCl, 0x81, O0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, O0xCO, 0x80, 0Ox41, 0x01, O0xCO, 0x80, 0x41, 0x00, O0xC1, O0x81,
0x40, 0x00, O0xC1l, 0x81, 0x40, 0x01, OxCO, 0x80, 0Ox41, 0x00, 0OxCl, 0x81, 0x40, 0x01, O0xCo,
0x80, 0Ox41, 0x01, 0xCO, 0x80, 0Ox41, 0x00, O0OxCl, 0x81, 0x40, 0x00, O0xCl, 0x81, 0x40, O0x01,
0xC0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0Ox41, 0x00, O0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, O0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, OxCl1, 0x81, 0x40, 0x01, O0xCO, 0x80, 0x41, 0x00, O0xC1, O0x81,
0x40, 0x01, O0xCO, 0x80, 0Ox41, 0x01, O0xCO, 0x80, 0x41, 0x00, 0OxCl, 0x81, 0x40, 0x01, O0xCo,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, O0OxCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,
0xCO0, 0x80, 0x41, 0x00, O0xCl, 0x81, 0x40, 0x00, 0xCl1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, O0xCO, 0x80, 0Ox41, 0x01, O0xCO, 0x80, 0x41, 0x00, O0xC1l, O0x81,

0x40
Vi
/*CRC table for calculate with polynom 0xA001 with init value OxFFFF, Low half wordx*/
ns rom unsigned char CRC Table Lo[] {
:)% 0x00, 0xCO, 0xCl, 0x01, 0xC3, Ox03, 0x02, 0xC2, 0xCe6, 0x06, 0x07, 0xC7, 0x05, 0xC5, 0xC4,
ﬂDE 0x04, 0xCC, 0x0C, 0x0D, 0xCD, O0x0F, O0xCF, O0xCE, O0x0E, 0x0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09,
CJE 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, O0x1lA, Ox1lE, O0xDE, OxDF, O0x1lF, 0xDD,
C)E 0x1D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5, 0Ox1l5, 0xD7, 0x17, 0xle6, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
E 0x11l, O0xDl, 0xDO, 0x10, OxFO, 0x30, 0x31, OxF1l, 0x33, OxF3, O0xF2, 0x32, 0x36, O0xF6, O0xF7,
:E8 0x37, OxF5, 0x35, 0x34, O0xF4, 0x3C, OxFC, O0OxFD, 0x3D, OxFF, O0x3F, 0x3E, OXFE, OxFA, 0x3A,
0x3B, O0xFB, 0x39, 0xF9, 0xF8, 0x38, 0x28, 0xE8, 0xE9, 0x29, O0xEB, 0x2B, 0x2A, O0xEA, OxEE,
0x2E, 0x2F, OXEF, 0x2D, O0xED, OxXEC, 0x2C, O0xE4, 0x24, 0x25, O0OxE5, 0x27, O0xE7, OxE6, 0x26,
0x22, 0xE2, O0xE3, 0x23, O0xEl, 0x21, 0x20, OxEO, O0xA0, 0x60, 0x61l, O0xAl, 0x63, 0xA3, 0xA2,
0x62, 0x66, 0xA6, O0xA7, 0x67, 0xA5, 0x65, 0x64, 0xA4, 0x6C, O0xAC, O0xAD, 0x6D, OxAF, O0x6F,
0x6E, OxAE, OxAA, 0x6A, 0x6B, 0xAB, 0x69, 0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, 0xBB,
0x7B, 0x7A, 0xBA, O0xBE, 0x7E, 0x7F, O0xBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xBl, 0x71, 0x70, 0xBO, 0x50, 0x90, 0x91,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C,
0x5D, 0x9D, O0x5F, O0x9F, O0x9E, Ox5E, O0x5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A, O0x4E, O0x8E, O0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83, 0x41l, 0x81l, 0x80,
0x40
Vi
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-- )
{
Index = CRCLo * *Buffer++ ;
CRCLo = CRCHi * CRC_Table Hi [Index];
CRCHi = CRC _Table Lo [Index];
}
ret=((unsigned short)CRCHi << 8);
ret|= (unsigned short)CRCLo;
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 OxXFFFF
Input *Buffer - pointer on data

Input Lenght - number byte in buffer

Output - calculated CRClé6

*/

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 (--1);

}

while (--Length) ;

return cur_ crc;
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2. COMMAND STRUCTURE

The master communication device can send reading or writing commands to the slave (instrument). The
structure for reading and writing commands is following described according to the used communication
protocol (RTU/ASCII or TCP).

2.1 MODBUS RTU/ASCII

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 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 (see chapter 4). Values contained both in Query and Response messages are in hex format.

52

Structure Example Byte
Slave address 01 -
Function code 03 -
) ) 00 High
Starting register
- 00 Low
m g .................................. 00 ................. Hh .....
£ i
2 a Words to be read J
m s 02 Low
o & [ e
= 0B High
(=)= CRC g
ZE Cs4 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: 010304000392109F66
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WRITING COMMAND STRUCTURE (function code $10)

The master communication device can send commands to the instrument for setup. More settings can be
carried out, at the same time, sending a single command, only if the relevant registers are consecutive (see
chapter 4). Values contained both in Command and Response messages are in hex format.

Structure Example Byte

Command example: 0110203C000204000000032E29

Structure Example Byte

°
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°
2
o
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S
=
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Response example: 0110203C0002048A
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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 T
9
00 Low
Data bytes 06 -
Unit ID 01 -
Function code 03 -
S o 00 High
gg arting register 00 .
£ 00 High
m§ Words to be read J
(= 02 Low
g £ Query example: 010000000006010300000002
(&]
Structure Example Byte
Transaction ID 01 -
00 High
00 Low
Protocol ID 00 i
9
00 Low
Data bytes 07 -
Unit ID 01 -
Function code 03 -
Reading bytes 04 -
00 High
) 03 Low
Requested reading data 9 e
9
10 Low

Response example: 01000000000701030400039210
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WRITING COMMAND STRUCTURE (function code $10)

The master communication device can send commands to the instrument for setup. More settings can be
carried out, at the same time, sending a single command, only if the relevant registers are consecutive (see
chapter 4). Values contained both in Command 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 0B -
Unit ID 01 -
Function code 10 -
; ) 20 High
Starting register
3C Low
00 High
Words to be written
02 Low
Bytes to be written 04 -
00 High
; . 00 Low
Programming data to be written }
00 High wns
03 Low 2;
Command example: 01000000000B0110203C00020400000003 =
o:
S5
Structure Example Byte =
Transaction ID 01 =
00 High
00 Low
Protocol ID )
00 High
00 Low
Data bytes 06 =
Unit ID 01 -
Function code 10 =
) ; 20 High
Starting register
3C Low
00 High
Command successfully sent
01 Low

Response example: 0100000000060110203C0001
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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

v
o
o
(=]
o
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2
c
5
£
£
S
(&)

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:

45AACCO0L, )

Value converted in binary format:

010001011 01010101100110000000000 |,)

L JL
exponent fraction

sign

sign =0
exponent = 10001011(,) = 139(, )
fraction =01010101100110000000000(,) / 8388608 {, ) =
~ 2804736 () / 8388608 [ ) = 0.334350585 [ )

N.n = (-1)5 257127 [14f ] =

= (-1)° 2137127 (1.334350585] =
= (+1) (4096) (1.334350585] =
= 04655
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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/ASCII or TCP).

3.1 MODBUS RTU/ASCII

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/ASCII 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 =
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 0 ot
Protocol ID 00 Low

00 High

00 Low
Databytes D 03 :
Umt oD e 01 -
W":NL.J”I";CHOH code + $8U (e.g. 03+80, 04;80, 10+80, acc"(;fding to the quékl‘”y/command] ..... 83 -
Wlé;géption code . B 01 -

Response example: 010000000003018301
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Exception codes for MODBUS TCP are following described:

$01 ILLEGAL FUNCTION: the function code is unknown by the server.

$02 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).

$03  ILLEGAL DATA VALUE: a value contained in the query data field is not an allowable value for the slave.
$04 SERVER FAILURE: the server failed during the execution.

$05 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.

$06 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.

$0A  GATEWAY PATH UNAVAILABLE: the slave is not configured or cannot communicate.
$0B GATEWAY TARGET DEVICE FAILED TO RESPOND: the slave is not available in the network.
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4. REGISTER TABLES

NOTE. Highest number of registers (or bytes) which can be read with a single command:
¢ in RTU mode: 127 registers
¢ in ASCIl mode: 63 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 ASCIl mode: 13 registers
¢ in TCP mode: 1 register

NOTE. The register values are in hex format ($).

E NOTE. The following registers describe all parameters for any instrument configuration. Refer
totheinstrumentmodel before sending reading/writingcommands: some register parameters
may not be available.

TABLE HEADER MEANING

Parameter Measurlng parameter to be read

Reglster descrlptlon Descrlpt|on of the register to be read / written

F. code (Hex) Funct|on code in hex format. It identifies the command type (reading / writing)

ns

Sign If th|s column is checked, the read register value can have positive or negative sign. =5
The value conversion changes according to the instrument model. m§

SIGN BIT 2’S COMPLEMENT o§

. . : : O

Convert a signed register value as shown | The negative values are represented with £

in the following instructions: 2's complement. ©

The Most Significant Bit (MSB) indica-
tes the sign as follows: O=positive (+),
1=negative (-).

NEGATIVE VALUE EXAMPLE:

MSB

$8020 = 1000000000100000 = -32

HEX BIN DEC

INTEGERDeta|ls for INTEGHI;I‘:éthpe reg|steé """""""""""""""""""""
“ IEEE Detalls for IEEE sut';r‘wudard type reéulgtgrs """""""""""""""""
“ Reglster (Hex] WWWWReg|ster address'%%ex ormet
. words
Data mean

Programmable data Descrlpt|on of data which can be sent for a writing command
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4.1 READING REGISTERS (FUNCTION CODE $03 / $04)

INTEGER |EEE
Parameter F[.I::ode Sign | Recister —
ex) ISt Words  M.U. | ooy MU
(Hex) (Hex)
REAL TIME VALUES
V1 e Phase 1-N voltage 03/04 0000 2 mV 1000 2 V
V2 « Phase 2-N voltage 03/04 | 0002 2 mv | 1002 2 v
V3  Phase 3-N voltage 03/04 | 0006 2 mv | 1004 2 v
V12 e Line 12 voltage 03/04 | ’(‘]"006 2 m \% ’1“‘006 2 V
V23 e Line 23 voltage 03/04 | ’[‘]"008 2 m \% ’1“‘008 2 V
V31 e Line 31 voltage 03/04 | i t‘]’(‘JOA 2 m \% ’1“‘00A 2 V
VY e System voltage 03/06 | ('j'OOC 2 m \% ;I“(‘]OC 2 %
Al « Phase 1 current 03/04 X | O00E 2  mA | 100E 2 A
A2 e Phase 2 current 03/04 X | 0010 2 mA 1010 - R
A3 e Phase 3 current 03/ 04 X | '0"012 2 mA '1“‘012 2 A
AN e Neutral current* 03/ 04 X | '(‘]"014 2 mA '1“‘014 2 A
AY * System current 03/04 X | 0016 T T 01 i :
P1 e Phase 1 active power 03/04 X | '(‘]"018 . . mW "i"018 2 W
P2 » Phase 2 active power 03/04 X | 001IC 4 mW | 101A 2 W
P3 e Phase 3 active power 03/ 04 x | '(‘]"020 L mW '1“010 2 W
P) e System active power 03/ 04 X | '(‘]"024 L mW 101 E 2 W
- S1 e Phase 1 apparent power 03 /04 X | 6‘028 . . mVA '1“‘020 2 VA
] o2 prase2oppwren pover 03/04 X | oo 4 mvA | 1022 2 VA
mE S3 e Phase 3 apparent power 03/04 X 0030 4 mVA 1024 2 VA
] 57 » System apparent power 03/04 X | 003 4 mVA | 1026 2 VA
= W 03/04 X | 0038 4  mer | 1028 2 var
Q2 » Phase 2 reactive power 03/ 04 X 003C 4 mvar 102A 2 var
Q3 ¢ Phase 3 reactive power 03 /04 X | 6‘040 B mvar '1“(‘32C 2 Qar
Q) e System reactive power 03/ 04 X | '(‘]"044 i“ mvar i'CZE 2 m}ar
PF1 e Phase 1 power factor 03/ 04 X | '(‘]"048 5 6"001 '1"‘030 - i
PF2 ¢ Phase 2 power factor 03/ 04 X | 'f‘JHOAA 2 6;001 '1“‘032 2 -
PF3 e Phase 3 power factor 03/ 04 X | 6&)40 2 | 6,‘001 '1“‘034 2 =
PFY e System power factor 03 /04 X | 604E 2 6;001 '1”‘036 - _
DPF1 « Phase 1 DPF wron x| oso 2 ooor |t 2 _
DPF2 » Phase 2 DPF oaron X oose TS aon T esa ST _
DPF3 ¢ Phase 3 DPF 03/ 04 . '(‘]"054 B '[‘J',‘001 '1"03(; - _
TANG1 « Phase 1 tangent @ 03/04 X | 0056 2 0001 | 103 2 :
TAN®2 « Phase 2 tangent @ 03/04 X | 0058 2 0001 | 1040 2 :
TAN@3 ¢ Phase 3 tangent @ 03 /04 X | t‘]'(‘JSA 2 6;001 '1“‘042 2 =
TAN@Y e System tangent @ 03/04 X | i 005C 2 0,001 0w - :
THDV1  Phase 1-N voltage THD 03/04 | 00SE 2  m% | 1046 2 %
THDV2  Phase 2-N voltage THD 03/04 | 060 2 | m% | 1048 2 %
THDV3 e Phase 3-N voltage THD 03/04 | ’[‘]"062 2 m% ’1“‘04A 2 %
THDV12 e Line 12 voltage THD 03/04 | 6‘064 2 m% ;IHOAC 2 %
THDV23 e Line 23 voltage THD 03/04 | 6"[)66 2 m% ﬁ)AE 2 %
THDV31 e Line 31 voltage THD 03/04 | '(‘]"068 . B m% "i"050 2 %
THDAT o Phase 1 current THD 03/04 | i 006A 2  m% | 1052 2 %
THDA2 e Phase 2 current THD 03/04 | i 606C 2 m% ’1“‘054 2 %
THDA3 e Phase 3 current THD 03/04 | i t‘J’ﬁéE 2 m% ’1“‘056 2 %
THDAN e Neutral current THD* 03/04 | 6‘070 2 m% '1“‘058 2 %

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE

Parameter F[-I-:'.ode I -
e y Words  M.U. 9 Words  M.U.
(Hex) (Hex)

REAL TIME VALUES
F e Frequency 03 /04 0072 2 mHz 105A 2 Ha
Phase sequence [$00=123-CCW, $01=321-CW, $02=not ~ 03/04 | oora T e
defined)
Installation hourcounter 03 / o T '(‘]"076 2 ............... 01 . 105E 2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Measurement hourcounter 03 / o 6‘078 .................... 01 5 1060 ,,,,,,,,,,,,,,,,,,,, h ...........
DEMAND VALUES (DMD)
A1,,, * Phase 1 current DMD 031 04 —
A2,,,, * Phase 2 current DMD o / o o1
A3,,,, * Phase 3 current DMD 03/04 | 0112
AN, ® Neutral current DMD* 03 / | 01 14
AY ., ® System current DMD 03 / N o
+P1_ » Phase 1 imported active power DMD 03/04 | 0118
-P1,,,, ® Phase 1 exported active power DMD 03 / T ('j';HC
+P2,,,, ® Phase 2 imported active power DMD 03 / o '(‘]"120
-P2,,,, ® Phase 2 exported active power DMD 03 / L 01 .
+P3,,,, ® Phase 3 imported active power DMD 03/06 | 0128
-P3,,, ® Phase 3 exported active power DMD 03/04 | 012C
+P) o ® System imported active power DMD 03 / o 6'130
~Plop ® System exported active power DMD 03 / 04 0134 gg
P) ,upBAL © Balance of system active power DMD 03/ 04 X 0138 m%
+51,,,5 * Phase 1 imported apparent power DMD 03/04 | 013C =¥
-S1,up ® Phase 1 exported apparent power DMD 03 / 04 OMO ; E
+52,,, ¢ Phase 2 imported apparent power DMD 03/ 04 0144 g
-52,,,, * Phase 2 exported apparent power DMD /o4 | 0148
+S3,,,, ® Phase 3 imported apparent power DMD 03 / T t‘]"MC
-S3y, * Phase 3 exported apparent power DMD 03/o4 | 0150
+SToup ® System imported apparent power DMD 03/04 | 0154
-S)oup,® System exported apparent power DMD /o4 | 0158
SZDMDBAL ¢ Balance of system apparent power DMD 03 / 04 . 01 -
+Q1,,,, ® Phase 1 imported reactive power DMD 03 / T 6,;'60
-Q1,,, ® Phase 1 exported reactive power DMD 03 / o T '(‘]"164
+Q2,,. * Phase 2 imported reactive power DMD /o 0148
-Q2,,,, * Phase 2 exported reactive power DMD 03/04 | 016C
+Q3,,,, * Phase 3 imported reactive power DMD 03/04 | 0170
-Q3,,,, ® Phase 3 exported reactive power DMD 03 / T 01 5
+Q) ., ® System imported reactive power DMD 03 / | 01 78
-QY ;o ¢ System exported reactive power DMD 03 / o | 017C
QF,,,,BAL * Balance of system reactive power DMD 03/04 X | 0180
+PF1 o ¢ Phase 1 inductive power factor DMD 03 / o | '0"184
-PF 1y, * Phase 1 capacitive power factor DMD /o4 | 0186
+PF2,,,. * Phase 2 inductive power factor DMD 03 / (/A 6‘188
-PF2,,,, ® Phase 2 capacitive power factor DMD 03 / o 01 o
+PF3,,,, ® Phase 3 inductive power factor DMD 03 / S fﬁgc
-PF3,,,, ® Phase 3 capacitive power factor DMD 03 / w [j"jBE
+PFY o ® System inductive power factor DMD 03 / (/A 0190
'PFZEM.D e System capacitive power factor DMD 03 / | 6‘192

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE
Parameter Fl'l_f::f Sign | Register Words M.U. |Register oy
(Hex) e (Hex) o

MAXIMUM VALUES

V1, ©® Phase 1-N voltage MAX 03 /04 0200 2 mV 1200 2 \%
V2, ® Phase 2-N voltage MAX 03 / 04
V3, ¢ Phase 3-N voltage MAX 03 / 04
V12, ® Line 12 voltage MAX 03 / 04
V23, ® Line 23 voltage MAX 03 / 04
V31, ® Line 31 voltage MAX 03 / 04
VY ® System voltage MAX 03 / 04
Al ® Phase 1 current MAX 03 / 04
A2, ® Phase 2 current MAX 03 / 04
A3, * Phase 3 current MAX 03/ 04
AN, ® Neutral current MAX* 03 / 04
AY \ax ® System current MAX 03 / 04
+P1,,, ® Phase 1 imported active power MAX 03 / 04
-P1,, ® Phase 1 exported active power MAX 03 / 04
+P2, . ® Phase 2 imported active power MAX 03 / 04
-P2,,.« ® Phase 2 exported active power MAX 03 / 04
+P3,,,, * Phase 3 imported active power MAX 03 / 04
-P3,,,; ® Phase 3 exported active power MAX 03 / 04
+P) .« ® System imported active power MAX 03 / 04
-PY uax ® System exported active power MAX 03 / 04
+S1,,, ® Phase 1 imported apparent power MAX 03 / 04
-S1,,. ® Phase 1 exported apparent power MAX 03 / 04
+52,,. ® Phase 2 imported apparent power MAX 03 / 04
-S2,,.« ® Phase 2 exported apparent power MAX 03 / 04
+S3,,,, ® Phase 3 imported apparent power MAX 03 / 04
-S3,,,, ® Phase 3 exported apparent power MAX 03 / 04
+S) . ® System imported apparent power MAX 03 / 04
-SY . ® System exported apparent power MAX 03 / 04
+Q1,,,, ® Phase 1 imported reactive power MAX 03 / 04
-Q1,,, ® Phase 1 exported reactive power MAX 03 / 04
+Q2,,,, ® Phase 2 imported reactive power MAX 03 / 04
-Q2,,,, ® Phase 2 exported reactive power MAX 03 / 04
+Q3,,,, ® Phase 3 imported reactive power MAX 03 / 04
-Q3,,,, ® Phase 3 exported reactive power MAX 03 / 04
+Q),,., ® System imported reactive power MAX 03 / 04
-Q),,.« ® System exported reactive power MAX 03 / 04
+PF1,,,, ® Phase 1 inductive power factor MAX 03 / 04
-PF1,, ® Phase 1 capacitive power factor MAX 03 / 04
+PF2,, . Phase 2 inductive power factor MAX 03 / 04
-PF2,,., ® Phase 2 capacitive power factor MAX 03 / 04
+PF3,,,, ® Phase 3 inductive power factor MAX 03 / 04
-PF3,,,, ® Phase 3 capacitive power factor MAX 03 / 04
+PFy . ® System inductive power factor MAX 03 / 04
-PF},,. ® System capacitive power factor MAX 03 /04

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE

Parameter F{;::f Sign | Register Words M.U. |Register oy

(Hex) e (Hex) o
MAXIMUM VALUES
+TAN@1,  * Phase 1imported tangent @ MAX 03/ 04 0288 2 0,001 1258 2 -
-TAN@1,,,, * Phase 1 exported tangent @ MAX 03 / 04 :
+TAN@2, . * Phase 2 imported tangent @ MAX 03 / 04
-TAN@2, . * Phase 2 exported tangent @ MAX 03 / 04
+TAN@3,, * Phase 3 imported tangent @ MAX 03 / 04
-TAN@3,,, * Phase 3 exported tangent @ MAX 03 / 04
+TAN@) .. ® System imported tangent @ MAX 03 / 04
-TAN®} .. ® System exported tangent @ MAX 03 / 04
THDV1,,,, ® Phase 1-N voltage THD MAX 03 / 04
THDVZ2,,,. * Phase 2-N voltage THD MAX 03 / 04
THDV3,,,,  Phase 3-N voltage THD MAX 03 / 04
THDV12,,,, * Line 12 voltage THD MAX 03 / 04
THDV23,,,,  Line 23 voltage THD MAX 03 / 04
THDV31,,,, ® Line 31 voltage THD MAX 03 / 04
THDA1,,,, ® Phase 1 current THD MAX 03 / 04
THDA2,,., ® Phase 2 current THD MAX 03 / 04
THDAS,,,, ® Phase 3 current THD MAX 03 / 04
THDAN,,,, ® Neutral current THD MAX* 03 / 04
Al omax ® Phase 1 current DMD MAX 03 / 04 gg
A2,,0uax ® Phase 2 current DMD MAX 03/ 04 m's
A3,ous ® Phase 3 current DMD MAX 03 / 04 (= J¢
AT, o ® System current DMD MAX 03/ 04 ;’ :
+P1 o ® Phase T imported active power DMD MAX 03 /04 =
-P1,omax ® Phase 1 exported active power DMD MAX 03 / 04
+P2,owax © Phase 2 imported active power DMD MAX 03 / 04
-P2,,omx ® Phase 2 exported active power DMD MAX 03 / 04
+P3 o ® Phase 3 imported active power DMD MAX 03 / 04
-P3 . omax ® Phase 3 exported active power DMD MAX 03 / 04
+P) Cuovax ® System imported active power DMD MAX 03 / 04
-PY ovovax ® System exported active power DMD MAX 03 / 04
+S1,,0uax ® Phase 1imported apparent power DMD MAX 03 / 04
-S1vomax © Phase 1 exported apparent power DMD MAX 03 / 04
+S2 ouax ® Phase 2 imported apparent power DMD MAX 03 / 04
-S2,omx ® Phase 2 exported apparent power DMD MAX 03 / 04
+S3,,omax ® Phase 3 imported apparent power DMD MAX 03 / 04
-S3,, omax ® Phase 3 exported apparent power DMD MAX 03 / 04
+S) svoma ® System imported apparent power DMD MAX 03 / 04
-S) ouovax ® System exported apparent power DMD MAX 03 / 04
+Q1,,oua ® Phase 1 imported reactive power DMD MAX 03 / 04
-Q1,,0uax ® Phase 1 exported reactive power DMD MAX 03 / 04
+Q2,,,ouax ® Phase 2 imported reactive power DMD MAX 03 / 04
-Q2,,omax ® Phase 2 exported reactive power DMD MAX 03 / 04
+Q3,,,,uax ® Phase 3 imported reactive power DMD MAX 03 / 04
-P3,omax © Phase 3 exported reactive power DMD MAX 03 / 04
+Q) Jomax © System imported reactive power DMD MAX 03 / 04
_QZE omax ® System exported reactive power DMD MAX 03 / 04

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE
Parameter F[.I-tl'.ode Sig | Redister ——
ex) ISt Words  M.U. | NCOSET wors MU
(Hex) (Hex)
MINIMUM VALUES
PY . © System active power MIN 03 /04 0314 4 mwW 12B4 2 W
S) i © System apparent power MIN 03/06 | 6318 L hﬁVA 12B6 2 VA
Q3 * System reactive power MIN 03/04 | 031C B mvar 12B8 - o
ENERGY COUNTERS
+kWh1 e Phase 1 imported active energy 03/ 04 0400 4 0.1Wh 1400 2 Wh
-kWh1 e Phase 1 exported active energy 03/06 | 6404 L [‘j‘,1Wh 1402 2 Wh
+kWh2 e Phase 2 imported active energy 03/06 | 6408 B [‘j‘,1Wh 1404 2 Wh
-kWh2 e Phase 2 exported active energy 03/06 | 640C B U TWh 1406 2 Wh
+kWh3 e Phase 3 imported active energy 03/064 | 0410 4 01Wh | 1408 2 Wh
-kWh3 e Phase 3 exported active energy 03/06 | 6414 . B 0 TWh 140A 2 Wh
+kWhY e System imported active energy 03/06 | 6418 L O TWh 140C 2 Wh
-kWhY e System exported active energy 03/04 | (541C L 6,1Wh 140E /I Wh
kWhYBAL e Balance of system active energy (imp-exp) 03/06 | 6420 - B 6,1Wh 1410 2 Wh
+kVAh1-C o Phase 1 imported capacitive apparent energy 03/04 | 6424 B .[‘].‘1VAh 1412 2 VAh
_KVAR1-C  Phase 1 exported capacitive apparent energy 03/04 | 6428 B .f‘JN1VAh 1414 2 VAh
+KVAR1-L « Phase 1imported inductive apparent energy  03/04 | 04C 4 01VAh | 1416 2 VA
_KVAh1-L » Phase 1 exported inductive apparent energy ~ 03/04 | 6430 L 6;1VAh 1418 2 VAh
g *VAhT * Phase 1 imported apparent energy 03/ 04 043 4 OIVAh | 141A 2 VAh
o3 -kVAh1 e Phase 1 exported apparent energy 03 /04 0438 4 0,1VAh 141C 2 VAh
m% +kVAh2-C » Phase 2 imported capacitive apparent energy 03704 | 1 643C B b.‘1VAh 141E 2 VAh
S|  <VA02.C - Phase 2 xported copacitve cpperentenergy 03/06 | 00 4 oA | 1420 2 VAN
P3| | KVANZIL » Phose 2 imported inductive opporentenergy  03/04 | 0446 4  OVAh | 1422 2 VAh
-kVAh2-L e Phase 2 exported inductive apparent energy ~ 03/ 04 0448 4 0,17VAh 1424 2 VAh
+kVAh2 « Phase 2 imported apparent energy 03/04 | 044C 4  0IVAh | 1426 2 VAh
-kVAh2 e Phase 2 exported apparent energy 03/06 | 6450 B .[‘JN1VAh 1428 2 VAh
+kVAh3-C o Phase 3 imported capacitive apparent energy 03/04 | 6454 . B .f‘JN1VAh 142A 2 VAh
_KVAh3-C » Phase 3 exported capacitive apparent energy  03/04 | 6458 L .f‘JN1VAh 142C 2 VAh
+KVAR3-L  Phase 3 imported inductive apparent energy  03/04 | 04C 4  O1VAh | 14E 2 VA
_KVAh3-L  Phase 3 exported inductive apparent energy ~ 03/04 | 6460 L 6;1VAh 1430 2 VAh
+kVAh3 e Phase 3 imported apparent energy 03/04 | 6464 B 6;1VAh 1432 2 VAh
-kVAh3 e Phase 3 exported apparent energy 03/04 | 6468 B 6‘1VAh 1434 2 VAh
+kVART-C  System imported capacitive apparent energy  03/04 | 646C B .f‘JN1VAh 1436 2 VAh
_KVARY-C » System exported capacitive apparent energy  03/04 | EJA70 L .f‘JN1VAh 1438 2 VAh
+KVARY-L » System imported inductive apparent energy ~ 03/04 | 0474 4  0,VAh | 143A 2 VAh
-kVAh}Y -L e System exported inductive apparent energy 03/04 | 6478 B .[‘].;WAh 143C 2 VAh
+kVARY » System imported apparent energy 03/04 | 047C 4  O01VAh | 143E 2 VAh
“KVAhY « System exported apparent energy 03/064 | 0480 4  O1IVAh | 1440 2 VAR
KVARTBAL-C « Balance of system capacitive apparenten. (mp-exp)  03/04 | 0484 4  O1IVAh | 1442 2 VAR
KVARYBAL-L » Balance of system inductive apparenten. limp-exp)  03/04 | 0488 B .[‘].;WAh 1444 2 VAh
KVAYBAL » Balance of system apparentenergy (BAL-C+BAL-L)  03/04 | 048C 4  01VAh | 1446 2 VAh
+kvarh1-C » Phase 1 imported capacitive reactive energy  03/04 | 6490 4 01 varh | 1448 2 v arh
~kvarh1-C « Phase 1 exported capacitive reactive energy  03/04 | 6494 4 01 varh | 144A 2 | v arh
+kvarh1-L » Phase 1imported inductive reactive energy ~ 03/04 | 6498 4 01 varh | 144C 2 v arh
_kvarh1-L » Phase 1 exported inductive reactive energy ~ 03/04 | 6490 4 01 varh | 144E 2 v arh

H Available only for instrument with separated Inductive and Capacitive apparent counters.
H Available only for instrument with Total apparent counters (ind+cap).
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INTEGER IEEE
Parameter F['JOde Sign | Register Register
ex) IS Words  M.U. | OSEM words MU
(Hex) (Hex)
ENERGY COUNTERS
+kvarh2-C e Phase 2 imported capacitive reactive energy 03 / 04 04A0 4 0,1varh 1450 2 varh
-kvarh2-C e Phase 2 exported capacitive reactive energy 03 / 0 | 04A4 4 .......... 01varh 1452 2 .......... v arh .......
+kvarh2-L e Phase 2 imported inductive reactive energy 03 / 0 | 04A8 4 .......... 01varh 1454 2 .......... v arh .......
-kvarh2-L e Phase 2 exported inductive reactive energy 03 / 06 | U AAC 4 .......... O1varh 1456 2 .......... v arh .......
+kvarh3-C ¢ Phase 3 imported capacitive reactive energy 03 / 06 | OABO 4 .......... 01varh 1458 2 .......... v arh .......
-kvarh3-C e Phase 3 exported capacitive reactive energy 03 / 0 OABA ........... 4 ......... 01varh 145A 2 .......... v arh .......
+kvarh3-L e Phase 3 imported inductive reactive energy ~ 03 / 0 0488 ........... 4 ......... 01varh 1450 2 .......... v arh .......
-kvarh3-L e Phase 3 exported inductive reactive energy 03 / 0 OABC 4 .......... 01varh ........ 145E 2 .......... v arh .......
+kvarh) -C e System imported capacitive reactive energy ~ 03 / 0 | OACO 4 .......... 01varh 1460 2 .......... v arh .......
-kvarh)-C e System exported capacitive reactive energy 03 / 06 | i 0404 4 .......... 01varh 1462 2 .......... v arh .......
+kvarh)-L e System imported inductive reactive energy 03 / 06 | 0408 4 .......... 01varh 1464 2 .......... v arh .......
-kvarhy-L e System exported inductive reactive energy 03 / 04 OACC 4 .......... 01varh 1466 2 .......... v arh .......
kvarh) BAL-C e Balance of system capacitive reactive en. (imp-exp) 03 / 06 | OADO 4 .......... 01varh | 1468 2 .......... v arh .......
kvarhy BAL-L e Balance of system inductive reactive en. imp-exp] 03 / 0 | OADA 4 .......... 01varh ........ 146A 2 .......... v arh .......
kvarhYBAL  Balance of system reactive energy (BAL-C+BAL-L)  03/04 | ¢ 04D8 4  Olvarh | 146C 2  varh

VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15*

HaV1 e Phase 1-N voltage component 0 (DC) 03 /04
HaV1 e Phase 1-N voltage component 1¢ 03 / 04
HaV1 e Phase 1-N voltage component 2" 03 / 04
HaV1 e Phase 1-N voltage component 3™ 03 / 04
HaV1 e Phase 1-N voltage component 4" 03 / 04
HaV1 e Phase 1-N voltage component 5" 03 / 04
HaV1 e Phase 1-N voltage component 6" 03 / 04
HaV1 e Phase 1-N voltage component 7t 03 / 04
HaV1 e Phase 1-N voltage component 8" 03 / 04
HaV1 e Phase 1-N voltage component 9 03 / 04
HaV1 e Phase 1-N voltage component 10 03 / 04
HaV1 e Phase 1-N voltage component 11t 03 / 04
HaV1 e Phase 1-N voltage component 12t 03 / 04
HaV1 e Phase 1-N voltage component 13t 03 / 04
HaV1 e Phase 1-N voltage component 14" 03 / 04
HaV1 ¢ Phase 1-N voltage component 15® 03 / 04
HaV2 e Phase 2-N voltage component 0 (DC) 03 / 04
HaV?2 e Phase 2-N voltage component 1 03 / 04
HaV2 e Phase 2-N voltage component 2" 03 / 04
HaV2 e Phase 2-N voltage component 3™ 03 / 04
HaV2 e Phase 2-N voltage component 4" 03 / 04
HaV2 e Phase 2-N voltage component 5" 03 / 04
HaV2 e Phase 2-N voltage component 6" 03 / 04
HaV2 e Phase 2-N voltage component 7" 03 / 04
HaV2 e Phase 2-N voltage component 8" 03 / 04
HaV2 e Phase 2-N voltage component 9t 03 / 04
HaV2 e Phase 2-N voltage component 10 03 / 04
HaV2 e Phase 2-N voltage component 11t 03 / 04
HaV2 e Phase 2-N voltage component 12t 03 / 04 0538 2 0,01% 1538 2 %
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E code B INTEGER IEEE
Parameter (Hex) 219N | Register Words M.U. |Regster o U
(Hex) (Hex)
VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15"
HaV2 e Phase 2-N voltage component 13® 03 /04 053A 2 0,01% 153A 2 %
HaV2 e Phase 2-N voltage component 14t 03 / 04
HaV2 e Phase 2-N voltage component 15 03 / 04
HaV3 e Phase 3-N voltage component 0 (DC) 03 / 04
HaV3 e Phase 3-N voltage component 1¢ 03 / 04
HaV3 e Phase 3-N voltage component 2 03 / 04
HaV3 e Phase 3-N voltage component 3™ 03 / 04
HaV3 e Phase 3-N voltage component 4t 03 / 04
HaV3 e Phase 3-N voltage component 5" 03 / 04
HaV3 e Phase 3-N voltage component 6" 03 / 04
HaV3 e Phase 3-N voltage component 7" 03 / 04
HaV3 e Phase 3-N voltage component 8" 03 / 04
HaV3 e Phase 3-N voltage component 9" 03 / 04
HaV3 e Phase 3-N voltage component 10t 03 / 04
HaV3 e Phase 3-N voltage component 11t 03 / 04
HaV3 e Phase 3-N voltage component 12t 03 / 04
HaV3 e Phase 3-N voltage component 13" 03 / 04
HaV3 e Phase 3-N voltage component 14 03 / 04
gg HaV3 e Phase 3-N voltage component 15 03 / 04
m: HaV12 e Line 12 voltage component 0 (DC) 03 /04
Qg HaV12 e Line 12 voltage component 1¢ 03 / 04
g g HaV12 e Line 12 voltage component 2™ 03 / 04
= HaV12 e Line 12 voltage component 3™ 03 / 04
HaV12 e Line 12 voltage component 4 03 / 04
HaV12 e Line 12 voltage component 5% 03 / 04
HaV12 e Line 12 voltage component 6" 03 / 04
HaV12 e Line 12 voltage component 7 03 / 04
HaV12 e Line 12 voltage component 8™ 03 / 04
HaV12 e Line 12 voltage component 9 03 / 04
HaV12 e Line 12 voltage component 10 03 / 04
HaV12 e Line 12 voltage component 11" 03 / 04
HaV12 e Line 12 voltage component 12t 03 / 04
HaV12 e Line 12 voltage component 13" 03 / 04
HaV12 e Line 12 voltage component 14" 03 / 04
HaV12 e Line 12 voltage component 15t 03 / 04
HaV23 e Line 23 voltage component 0 (DC) 03 / 04
HaV23 e Line 23 voltage component 1< 03 / 04
HaV23 e Line 23 voltage component 2 03 / 04
HaV23 e Line 23 voltage component 3™ 03 / 04
HaV23 e Line 23 voltage component 4" 03 / 04
HaV23 e Line 23 voltage component 5% 03 / 04
HaV23 e Line 23 voltage component 6 03 / 04
HaV23 e Line 23 voltage component 7" 03 / 04
HaV23 e Line 23 voltage component 8™ 03 / 04
HaV23 e Line 23 voltage component 9" 03 / 04
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INTEGER IEEE
Parameter F['JOde Sign | Register Register
ex) ISET Words  M.U. | "oO°ST Words  M.U.
(Hex) (Hex)
VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15"
HaV23 e Line 23 voltage component 10" 03 /04 0594 2 0,01% 1594 2 %
HaV23 e Line 23 voltage component 11t 03 / 04
HaV23 e Line 23 voltage component 12" 03 / 04
HaV23 e Line 23 voltage component 13" 03 / 04
HaV23 e Line 23 voltage component 14" 03 / 04
HaV23 e Line 23 voltage component 15t 03 / 04
HaV31 e Line 31 voltage component 0 (DC] 03 / 04
HaV31 e Line 31 voltage component 1< 03 / 04
HaV31 e Line 31 voltage component 2™ 03 / 04
HaV31 e Line 31 voltage component 3™ 03 / 04
HaV31 e Line 31 voltage component 4" 03 / 04
HaV31 e Line 31 voltage component 5 03 / 04
HaV31 e Line 31 voltage component 6 03 / 04
HaV31 e Line 31 voltage component 7t 03 / 04
HaV31 e Line 31 voltage component 8™ 03 / 04
HaV31 e Line 31 voltage component 9 03 / 04
HaV31 e Line 31 voltage component 10" 03 / 04
HaV31 e Line 31 voltage component 11" 03 / 04
HaV31 e Line 31 voltage component 12t 03 / 04
HaV31 e Line 31 voltage component 13" 03 / 04
HaV31 e Line 31 voltage component 14 03 / 04
HaV31 e Line 31 voltage component 15t 03 / 04
HaA1 e Phase 1 current component 0 (DC) 03 / 04
HaA1 e Phase 1 current component 1¢t 03 / 04
HaA1 e Phase 1 current component 2" 03 / 04
HaA1 e Phase 1 current component 3™ 03 / 04
HaA1 e Phase 1 current component 4% 03 / 04
HaA1 e Phase 1 current component 5" 03 / 04
HaA1 e Phase 1 current component 6" 03 / 04
HaA1 e Phase 1 current component 7t 03 / 04
HaA1 e Phase 1 current component 8t 03 / 04
HaA1 e Phase 1 current component 9 03 / 04
HaA1 e Phase 1 current component 10® 03 / 04
HaA1 e Phase 1 current component 11t 03 / 04
HaA1 e Phase 1 current component 12t 03 / 04
HaA1 e Phase 1 current component 13t 03 / 04
HaA1 e Phase 1 current component 14 03 / 04
HaA1 e Phase 1 current component 15% 03 / 04
HaA2 e Phase 2 current component 0 (DC) 03 / 04
HaA2 e Phase 2 current component 1<t 03 / 04
HaA?2 e Phase 2 current component 2" 03 / 04
HaA2 e Phase 2 current component 3™ 03 / 04
HaA2 e Phase 2 current component 4 03 / 04
HaA2 e Phase 2 current component 5™ 03 / 04
HaA2 e Phase 2 current component 6" 03 / 04
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E code B INTEGER IEEE

Parameter (Hex) 219N | Register Words M.U. |Regster o U
(Hex) (Hex)

VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15"
HaA?2 e Phase 2 current component 7t 03/ 04 05EE 2 0,01% 15EE 2 %
HaA2 e Phase 2 current component 8" 03 / 04
HaA2 e Phase 2 current component 9t 03 / 04
HaA2 e Phase 2 current component 10% 03 / 04
HaA2 e Phase 2 current component 11t 03 / 04
HaA2 e Phase 2 current component 12t 03 / 04
HaA2 e Phase 2 current component 13 03 / 04
HaA2 e Phase 2 current component 14 03 / 04
HaA2 e Phase 2 current component 15® 03 / 04
HaA3 e Phase 3 current component 0 (DC) 03 / 04
HaA3 e Phase 3 current component 1¢t 03 / 04
HaA3 e Phase 3 current component 2" 03 / 04
HaA3 e Phase 3 current component 3™ 03 / 04
HaA3 e Phase 3 current component 4" 03 / 04
HaA3 e Phase 3 current component 5™ 03 / 04
HaA3 e Phase 3 current component 6 03 / 04
HaA3 e Phase 3 current component 7" 03 / 04
HaA3 e Phase 3 current component 8" 03 / 04
HaA3 e Phase 3 current component 9t 03 / 04
HaA3 e Phase 3 current component 10® 03 / 04
HaA3 e Phase 3 current component 11t 03 / 04
HaA3 e Phase 3 current component 12t 03 / 04
HaA3 e Phase 3 current component 13t 03 / 04
HaA3 e Phase 3 current component 14 03 / 04
HaA3 e Phase 3 current component 15% 03 / 04
HaAN e Neutral current component 0 (DC) * 03 / 04
HaAN e Neutral current component 1t * 03 / 04
HaAN e Neutral current component 2" * 03 / 04
HaAN e Neutral current component 37 * 03 / 04
HaAN e Neutral current component 4t * 03 / 04
HaAN e Neutral current component 5 * 03 / 04
HaAN e Neutral current component 6™ * 03 / 04
HaAN e Neutral current component 7t * 03 / 04
HaAN e Neutral current component 8t * 03 / 04
HaAN e Neutral current component 9t * 03 / 04
HaAN e Neutral current component 10t * 03 / 04
HaAN e Neutral current component 11t * 03 / 04
HaAN e Neutral current component 12 * 03 / 04
HaAN e Neutral current component 13t * 03 / 04
HaAN e Neutral current component 14" * 03 / 04
HaAN e Neutral current component 15t * 03 / 04

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER

Register description Fl'l_f::]e Register Words Data meaning
(Hex)
INSTRUMENT INFORMATION
Serial number 03/ 04 2000 6 10 ASCII characters, $00...$FF
Firmware release 03/ 04 20062 .“C“I‘onvert“the reéd hexédecirﬁél valu"e in

decimal format.
e.g. $64=100=rel. 1.00

Hardware version 03/ 04 2008 2 Convert the read hexadecimal value in
decimal format.
e.g. $64=100=rev. 1.00

Model 03/04 200A 2 $0A=1/5A CT
............................................ $0C=Rogowskiinputs ..
COM features 03/04 200C 2 $02=RS485 port (MODBUS RTU/ASCII)
$03=ETHERNET port (HTTP, MODBUS TCP)
Reserved 03/ 04 200E 2
Digital output number 03/ 04 2010 2 $02=2
Digital input number 03/04 2012 2 | $01=1
Reserved 03/ 04 2014 2
Calibration date 03/04 2016 2 UnixTime format. Convert the read
hexadecimal value in decimal format.
e.g. $0837$B4C0=1378684800
) ) ?‘09/09/13, 00:00:00
Reserved 03/ 04 2018 4
Error code 03 /04 201C 2 Bit encoding (O=disabled, 1=active):

b1(LSb)=wrong phase sequence (132)
b2=overflow parameter/s
b3=date&time lost, recordings
automatically disabled

b4=unable to generate pulses on
digital output enabled in pulse mode

e.g. $0000$0006=0110
—overflow parameter/s and
date&time lost occurred
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4.2 READING AND WRITING REGISTERS (FUNCTION CODE $03 / $04 / $10)

WARNING! If CT ratio, PT ratio, wiring mode or current full scale is modified, the instrument will:
 reset all MIN/MAX values, all DMD values, all energy counters
 set to the default settings digital outputs (disabled)
 set the default recording setup (disabled) and delete all recorded data

E cod INTEGER
Register description - code Register Programmable data
(Hex) Words
(Hex)
INSTRUMENT GENERAL SETUP
MODBUS address 03/04/10 2026 2 $01...$F7 (1...247)
Communication speed 03/04/10 2028 2 | $01=300 bps

$02=600 bps
$03=1200 bps
$04=2400 bps
$05=4800 bps
$06=9600 bps
$07=19200 bps
$08=38400 bps
$09=57600 bps

MODBUS mode bé'/'d‘z;”/“ib 202A 2 | $00=7E2 (ASCII)
$01=8N1 (RTU)

Phase 1 current full scale, according to the instrument: 03/04/10 202C 2 Ph1 CT primary: $01...$C350 (1...50000)

e For 1/5A CT: CT primary [CT1pri] FSA1: $01F4=500 A
¢ For Rogowski: Full scale (FSA1) $0FA0=4000 A
$4E20=20000 A
n j_g Phase 1 CT secondary (only for 1/5 CT instrument) 03/04/10 202E 2 $01=1A
2 E $05=5 A
Q§ Phase 2 current full scale, according to the instrument: 03/04/10 2030 2 Ph2 CT primary: $01...$C350 (1...50000)
o E e For 1/5A CT: CT primary [CT2pn] FSA2: $01F4=500 A
st » For Rogowski: Full scale (FSA2) $0FA0=4000 A
(&)

Phase 2 CT secondary (only for 1/5 CT instrument]) 03/04/10

Phase 3 current full scale, according to the instrument: 03/04/10 2034 2 Ph3 CT primary: $01...$C350 (1...50000)

e For 1/5A CT: CT primary [CTSpri] FSA3: $01F4=500 A
e For Rogowski: Full scale (FSA3) $0FA0=4000 A
$4E20=20000 A
Phase 3 CT secondary (only for 1/5 CT instrument) 03/04/10 2036 2 $01=1A
SN B S

PT primary 03/04/10 2038 2 $00001...$F423F (1...999999V]

(for direct insertion, set PTpri=1.

PT_ =1 will be set automatically)
PT secondary 03/04/10 203A 2 | $50...$96 (80...150V)

(if PTpri=1 — PT_ =1 automatically preset,
not programmable)

Wiring mode 03/04/10 203C 2 $01=3 phases, 4 wires, 3 currents
$02=3 phases, 3 wires, 2 currents
$03=1 phase

Mode for DMD value calculation 03/04/10 203E 2 $00=fixed window
$01=sliding window
$02=fixed window with DI synchro

Integration time for DMD value calculation 03/04/10 2040 2 | $05=05 min
$0A=10 min
$0F=15 min
$1E=30 min
$2D=45 min (not available with Sliding window mode)
$3C=60 Min (not available with Sliding window mode)

M Available only for instrument with RS485 port.
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INTEGER

i Programmable data
Register Words 9
(Hex)

F. code

Register description (Hex)

INSTRUMENT GENERAL SETUP

Maximum and DMD max value reset 10 2042 2 $01=V1, V2, V3, V12, V23, V31, V)
$02=A1, A2, A3, AN, AY

$03=+P1, +P2, +P3, +P}
$04=-P1, -P2, -P3, -PY
$05=+51, +S2, +S3, +SY
$06=-S1, -S2, -S3, -SY

$07=+Q1, +Q2, +Q3, +Q)

$08=-Q1, -Q2, -Q3, -Q)

$09=+PF1, +PF2, +PF3, +PF)
$0A=-PF1, -PF2, -PF3, -PFY
$0B=+TAN1, +TAN2, +TAN3, +TANY
$0C=-TAN1, -TAN2, -TAN3, -TANY
$0D=THDV1, THDV2, THDV3, THDV12, THDV23, THDV31
$0E=THDA1, THDA2, THDA3, THDAN
$OF=A1DMD‘ AZppr ASpyps AZDMD
$10=+P1 +P2 +P3 +P)
$11=-P1 P20 ~P3oupr ~Ploup
$12=+S1 +S20u0r +*S30m0r +SY oo
$13=-51 =525 ~53ompr 2L pwp
$14=+Q1 +Q2,,,., +Q3,,,5, +Q) 0
$15=-Q1,,,,, -Q2

$16=ALL

DMD’ DMD’ DMD’ DMD
DMD’
DMD’
DMD’
DMD’

pMD* ~ >pMD’* ~ > LDMD

Minimum value reset 10 2044 2 $01=Py
$02=Sy
$03=Q)
$04=ALL

DMD value reset 10 2046 2 $01=A1DMD, A2,0 A5 ANpuor AY oo
$02=+P’lDMD' +P2DMD' +P3DMD' +PZDMD
$03=-P1,,., -P2,,., -P3,,,0. -PY
$04=+51,,,., +S2

$05=-S1,,,5, -S2pu0r
$06=+Q1,,,,, +Q2,,,
$07=_Q1DMD' _QZDMD'
$08=+PF1,,,,, +PF2
$09=-PF1,, -PF2
$0A=ALL

DMD’ DMD

+53DMD' +SZDMD

_SgDMD' _SZDMD

D’ +Q3DMD' +QZDMD
'Q3DMD' _GZDMD
+PF3DMD' +PFZDMD

_PF3DMD' _PFZDMD
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DMD’

DMD’
DMD’

Energy counter reset 10 2048 2 $01=+kWh1, +kWh2, +kWh3, +kWh)
$02=-kWh1, -kWh2, -kWh3, -kWh}
$03=+kVAh1, +kVAh2, +kVAh3, +kVAhY (L&C)
$04=-kVAh1, -kVAh2, -kVAh3, -kVAhY (L&C])
$05=+kvarh1, +kvarh2, +kvarh3, +kvarh} (L&C)
$06=-kvarh1, -kvarh2, -kvarh3, -kvarh (L&C)

$07=ALL
Real time clock 03/04/10 204A 2 UnixTime format.
The writing command can be sent also in broadcast by READING MODE - Convert the read
using $00 MODBUS address. For broadcast function, no hexadecimal value in decimal format.
instrument response is sent. e.g. $522E$5FD4=1378770900

—>09/09/13, 23:55:00
WRITING MODE - Convert the UnixTime
decimal value in hexadecimal format.
e.g. to set:
09/09/13, 23:55:00—>1378770900=
$522E$5FD4 value to be set

MODBUS RTU/ASCII, TCP 71



)
D
m
(=]
o
=

°
S
5]
2
S
<
o
=
S
=
©
2
c
5
E
=
<]
(&)

Register description

F. code
(Hex)

INTEGER

Register

(He)  WOrds

Programmable data

INSTRUMENT GENERAL SETUP

Digital output 1 mode

03/04/10

Digital output 1 parameter

03/04/10

Digital output 1 setup according to the mode:
e Alarm (AL): Threshold referred to the set parameter
e Pulse (PULS): Pulse weight numerical value

03/04/10

Digital output 1 setup according to the mode:
e Alarm (AL): Hysteresis value
e Pulse (PULS): Pulse value format

03/04/10

Digital output 2 mode

03/04/10

Digital output 2 parameter

Digital output 2 setup according to the mode:
e Alarm (AL): Threshold referred to the set parameter
e Pulse (PULS): Pulse weight numerical value

Digital output 2 setup according to the mode:
e Alarm (AL): Hysteresis value
e Pulse (PULS): Pulse value format

ETHERNET set default
Restore the ETHERNET settings to the default values
(IP, account username&password)

03/04/10

03/04/10

204C 2

$00=disabled

$01=alarm (high threshold)
$02=alarm (low threshold)
$03=pulse

In Alarm mode:

$0001... full scale value of the set
parameter. The measuring unit changes
according to the set parameter. The
value is always expressed with the milli
(m) coefficient:

e.g. $38270=230000mV=230V

For Phase sequence parameter, set $0000.

In Pulse mode:
$0001...$270F (1...9999)

In Alarm mode:
$00...$32 (0...50%)
For Phase sequence parameter, set $00.

In Pulse mode:

$01=X XXX kWh, VAh, varh / pulse
$02=XX.XX kWh, VAh, varh / pulse
$03=XXX.X kWh, VAh, varh / pulse
$04=X XXX MWh, VAh, varh / pulse
$05=XX.XX MWh, VAh, varh / pulse
$06=XXX.X MWh, VAh, varh / pulse
$07=XXXX MWh, VAh, varh / pulse

$00=disabled

$01=alarm (high threshold)
$02=alarm (low threshold)
$03=pulse

In Alarm mode:

$0001... full scale value of the set
parameter. The measuring unit changes
according to the set parameter. The
value is always expressed with the milli
(m) coefficient:

e.g. $38270=230000mV=230V

For Phase sequence parameter, set $0000.

In Pulse mode:

In Alarm mode:
$00...$32 (0...50%)
For Phase sequence parameter, set $00.

In Pulse mode:

$01=XXXX kWh, VAh, varh / pulse
$02=XX.XX kWh, VAh, varh / pulse
$03=XXX.X kWh, VAh, varh / pulse
$04=X XXX MWh, VAh, varh / pulse
$05=XX.XX MWh, VAh, varh / pulse
$06=XXX.X MWh, VAh, varh / pulse
$07=XXXX MWh, VAh, varh / pulse

$AAAASAAAA=ETHERNET set default

M Available only for instrument with ETHERNET port.
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INTEGER

Register description F['I_f::]e Register Words Programmable data
(Hex)

INSTRUMENT GENERAL SETUP

Reserved 03/04/10 2082 2

Reserved 03/04/10 2084 4

Reserved 03/04/10 2088 4

Number of the stored MIN/AVG/MAX recordings 03/04 | 2100 2 e.g. $007F=127 recordings

Timestamp of the first MIN/AVG/MAX recording 03 /04 2102 2 UnixTime format. Convert the read
hexadecimal value in decimal format.
e.g. $522E$5FD4=1378770900

—>09/09/13, 23:55:00
Timestamp of the last MIN/AVG/MAX recording 03 /04 2104 2 UnixTime format. Convert the read

Status of MIN/AVG/MAX recording

Mode of MIN/AVG/MAX recording

Rate of MIN/AVG/MAX recording

Reserved

03/04/10

2106 2
2108 2
210A 2
210C 6

Bit encoding:

$0000=disabled

hexadecimal value in decimal format.
e.g. $522E$5FD4=1378770900
—09/09/13, 23:55:00

b1(LSb)=status (0=stopped, 1=active)
b2=memory full (0=no, 1=yes)
b3=memory overwritten (0=no, 1=yes)
e.g. $0000$0002=010
—recording stopped, memory full
and no memory overwritten

$01=fill, $02=ring

MODBUS RTU/ASCII, TCP
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INTEGER

Register description F['I_(I:::]e Register Words Programmable data
(Hex)
INSTRUMENT GENERAL SETUP
MIN/AVG/MAX recording parameter for position 1 03/04/10 2112 2 Refer to the “Parameter codes” table
MIN/AVG/MAX recording parameter for position 2 03/04/10
MIN/AVG/MAX recording parameter for position 3 03/04/10
MIN/AVG/MAX recording parameter for position 4 03/04/10
MIN/AVG/MAX recording parameter for position 5 03/04/10
MIN/AVG/MAX recording parameter for position 6 03/04/10
MIN/AVG/MAX recording parameter for position 7 03/04/10
MIN/AVG/MAX recording parameter for position 8 03/04/10
MIN/AVG/MAX recording parameter for position 9 03/04/10
MIN/AVG/MAX recording parameter for position 10 03/04/10
MIN/AVG/MAX recording parameter for position 11 03/04/10
MIN/AVG/MAX recording parameter for position 12 03/04/10
MIN/AVG/MAX recording parameter for position 13 03/04/10
MIN/AVG/MAX recording parameter for position 14 03/04/10
MIN/AVG/MAX recording parameter for position 15 03/04/10
MIN/AVG/MAX recording parameter for position 16 03/04/10
MIN/AVG/MAX recording parameter for position 17 03/04/10
MIN/AVG/MAX recording parameter for position 18 03/04/10
MIN/AVG/MAX recording parameter for position 19 03/04/10
MIN/AVG/MAX recording parameter for position 20 03/04/10
MIN/AVG/MAX recording parameter for position 21 03/04/10
MIN/AVG/MAX recording parameter for position 22 03/04/10

MIN/AVG/MAX recording parameter for position 23

MIN/AVG/MAX recording parameter for position 24

Number of the stored Energy counter recordings

Timestamp of the first Energy counter recording

Timestamp of the last Energy counter recording

Energy counter recording status

03/04/10

Energy counter recording rate

03/04/10

2144 2
2146 2 .......
2148 2 .......
,,,,,,, 214A 2

UnixTime format. Convert the read

hexadecimal value in decimal format.
e.g. $522E$5FD4=1378770900
—09/09/13, 23:55:00

UnixTime format. Convert the read

hexadecimal value in decimal format.

e.g. $522E$5FD4=1378770900
—>09/09/13, 23:55:00

Bit encoding:
b1(LSb)=status (0=stopped, 1=active)
b2=memory full (0=no, 1=yes)
b3=memory overwritten (0=no, 1=yes)
e.g. $0000$0002=010
—recording stopped, memory full
and no memory overwritten

$00=disabled, $01...$3C (1...60 min)
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OUTPUTS REC-ENH
CODE (Hex) Description AL=Digital Output, Alarm  MAM=Min/Avg/Max
PLS=Digital Output, Pulse = EC=Energy counters

PARAMETER CODES

Communication Protocol

)
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* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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OUTPUTS REC-ENH
CODE (Hex) Description AL=Digital Output, Alarm  MAM=Min/Avg/Max
PLS=Digital Output, Pulse = EC=Energy counters

PARAMETER CODES

002F Phase sequence AL

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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CODE (Hex) Description

OUTPUTS
AL=Digital Output, Alarm
PLS=Digital Output, Pulse

REC-ENH

MAM=Min/Avg/Max
EC=Energy counters

PARAMETER CODES

-kWh} e System exported active energy

kWhYBAL e Balance of system active energy (imp- exp]

+kVAh1-C ¢ Phase 1 imported capacitive apparent energy

-kYAhi—C e Phase 1 exported capa"eitive apparent energy

+kVAh1—L e Phase 1 imported inductive apparent energy

—kVAhi L e Phase 1 exported |nduct|ve apparent energy

+kVAh1 e Phase 1 |mp0rted apparent energy

EC

EC

EC

EC

EC

EC

-kVAh1 e Phase 1 exported apparent energy

EC

+kVAh2 C e Phase 2 imported capacmve apparent energy

EC

—kVAhZ C » Phase 2 exported capacmve apparent energy

EC

+kVAh2 L e Phase 2 imported |nduct|ve apparent energy

EC

-kVAh2-L e Phase 2 exported inductive apparent energy

EC

+kVAh2 e Phase 2 imported apparent energy

EC

-kVAh2 Phase 2 exported apparent energy

EC

+kVAh3 C e Phase 3 imported capacmve apparent energy

EC

—kVAh3 C » Phase 3 exported capaC|t|ve apparent energy

EC

+kVAh3 L e Phase 3 imported |nduct|ve apparent energy

EC

-kVAh3 L e Phase 3 exported |nduct|ve apparent energy

EC

+kVAh3 Phase 3 |mported apparent energy

EC

—kVAh3 Phase 3 exported apparent energy

EC

+kVAhX Ce System imported capacmve apparent energy

EC

-kVAh) -C e System exported capacitive apparent energy

EC

+kVAhY -L e System imported inductive apparent energy

EC

-kYAhZ-L e System exported inductive apparent energy

EC

+kVAhZ e System imported apparent energy

EC

—kVAhZ System exported apparent energy

EC

EC

EC

EC

+kvarh1 Ce Phase 1 imported capacmve reactive energy

EC

—kvarh1 Ce Phase 1 exported capacmve reactive energy

EC

+kvarh1-L e Phase 1 imported inductive reactive energy

EC

-kvarh1-L ¢ Phase 1 exported inductive reactive energy

EC

+kvarh2-C e Phase 2 imported capacitive reactive energy

EC

—kvarh2 Ce Phase 2 exported capacmve reactive energy

EC

+kvarh2 Le Phase 2 imported |nduct|ve reactive energy

EC

-kvarh2-L ¢ Phase 2 exported inductive reactive energy

EC

+kvarh3-C e Phase 3 imported capacitive reactive energy

EC

-kvarh3-C e Phase 3 exported capacitive reactive energy

EC

+kvarh3 Le Phase 3 imported |nduct|ve reactive energy

EC

—kvarh3 Le Phase 3 exported |nduct|ve reactive energy

EC

+kyeth Ce System imported capeeitlve reactive energy

EC

-kvarh) -C e System exported capacitive reactive energy

EC

+kyeth-L ° System imported inductive reactive energy

EC

—kvath—L o System exported inductive reactive energy

EC

EC

EC

EC

EC

H Available only for instrument with separated Inductive and Capacitive apparent counters.

Il Available only for instrument with Total apparent counters (ind+cap).
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OUTPUTS REC-ENH
CODE (Hex) Description AL=Digital Output, Alarm  MAM=Min/Avg/Max
PLS=Digital Output, Pulse = EC=Energy counters

PARAMETER CODES

............. 010E  HaV1ePhase 1-N voltage component 0 [DC)
............. 010F ..HaV1e Phase 1-N voltage component 1=
............. 0110 HaV1 e Phase 1-N voltage component 2™

0111 HaV1 e Phase 1-N voltage component 3™

""""""" 0112 HaV1 e Phase 1-N voltage component 4"
""""""" 0113 HaV1 e Phase 1-N voltage component 5
""""""" 0114 HaV1e Phase 1-N voltage component "

............. 0120 ..HaV2e Phase 2-N voltage component 2
0121 HaV2 e Phase 2-N voltage component 3™

""""""" 0122 HaV2 » Phase 2-N voltage component 4"

""""""" 0123 HaV2 » Phase 2-N voltage component 5"

0130 HaV3 e Phase 3-N voltage component 2
""""""" 0131 HaV3 » Phase 3-N voltage component 3"
| U132 HaV3«Phase3-Nvoliage component 4™
0133 HaV3 e Phase 3-N voltage component 5"
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OUTPUTS REC-ENH
CODE (Hex) Description AL=Digital Output, Alarm  MAM=Min/Avg/Max
PLS=Digital Output, Pulse = EC=Energy counters

PARAMETER CODES

............. UKL )2 0 L 12 vellege somponent O0C)

............. 013F ...... EnelIASC eatEA e beoelc s Wil

............. kB /2 © [0z |2 vellepe eonponet 2
0141 HaV12 e Line 12 voltage component 3™

""""""" 0142 HaV12 » Line 12 voltage component 4"

""""""" 0143 HaV12 » Line 12 voltage component 5"

0144 HaV12 .+ Line 12 voliage component 6" o

............. I 2112 C e 17 Ve ge Gompement
0146 HaV12 e Line 12 voltage component 8

............. 0150 HaV23 « Line 23 voltage component 2"
0151 HaV23 e Line 23 voltage component 3™ wns
""""""" 0152 HaV23 » Line 23 voltage component 4" =F
0153 HaV23 e Line 23 voltage component 5 . al
............. 0154 ... BusiesSiBncleiotaoslcompenenil n o:
............. LTI 20 Le 28 el cowpone 7 =
0156 HaV23 e Line 23 voltage component 8"
""""""" 0157 HaV23 » Line 23 voltage component 9"
,,,,,,,,, 015 Hava3« Line 23 vologe component 1%
0159 HaV23 e Line 23 voltage component 11"

0160 HaV31 e Line 31 voltage component 2™
""""""" 0161 HaV31 « Line 31 voltage component 3
012 HaV31 « Line 31 vollage component 4" o
0163 HaV31 e Line 31 voltage component 5
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OUTPUTS REC-ENH
CODE (Hex) Description AL=Digital Output, Alarm  MAM=Min/Avg/Max
PLS=Digital Output, Pulse = EC=Energy counters

PARAMETER CODES
............. D16E  HaAl < Phase 1 current component0(DC)
............. 0T6F .. HaAT = Phase T current component T*
............. 0170 HaAl s Phase 1 current component 2
0171 HaA1 e Phase 1 current component 3™
""""""" 0172 HaAl « Phase 1 current component 4
o Hoat bt curomcompanens®
............. 0174 ... BusaiciRha-ENNeHh Codee bl o
............. 0175 HaAl « Phase 1 current component 7"
0176 HaA1 e Phase 1 current component 8t
""""""" 0177 HaAl « Phase 1 current component 9"
""""""" 0178 HaAl « Phase 1 current component 10
Com oAt - Phasel curemtcompanen 110
............. 017A _ HaAl « Phase 1 current component 12"
017B HaA1 e Phase 1 current component 13t
""""""" 017C  HaAl » Phase 1 current component 14
017D HaAl s Phase 1 current component 15
. O17E_ Hah2 e Phase2current component 0(DC)
............. OT7F ... HaAZ = Phase 2 current component T*
0180 HaA2 e Phase 2 current component 2"
""""""" 0181 HaA2  Phase 2 current component 3
""""""" 0182 HaA2 « Phase 2 current component 4
o M phasezcurentcomporent st
............. 0184 ... BuseiRhasElae Cndee mESiE fon
............. 0185 HaA2 « Phase 2 current component 7"
0186 HaA2 e Phase 2 current component 8"
""""""" 0187  HaA2 « Phase 2 current component 9"
os Honzs Phase2curemcompanent 100
............. 0187 .. BuskatelRhactaetnendcompenz il
............. D18A  HaA2 « Phase 2 current component 12"
018B HaA2 e Phase 2 current component 13t
""""""" 018C  HaA2 » Phase 2 current component 14°
oo HonzePrase2curemcomponent 15
............. VLI </ 0 | lios © aurent esmper e Do)
............. 018F  HaA3 » Phase 3 current component 1
0190 HaA3 e Phase 3 current component 2"
""""""" 0191 HaA3 « Phase 3 current component 3
Com HessePrasescuremcompanent
............. 0193 ... BusaelelRha - BN Codee B CE o
............. 0194 ... BugaelelRha=Et et e nYeemp e
0195 HaA3 e Phase 3 current component 7t
""""""" 0196  HaA3 e Phase 3 current component 8
o Hesepresescrmemcompmen
............. 0198 ... BusislelRhaceb e nlcopon ity
............. 0199 ... BuskdieiRhaceb et e ndeonanzniilly
019A HaA3 e Phase 3 current component 12t
0198 HaA3 e Phase3current component 13%
o Hanae Phase Scurentcompnent 140
019D HaA3 e Phase 3 current component 15®
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OUTPUTS REC-ENH
CODE (Hex) Description AL=Digital Output, Alarm  MAM=Min/Avg/Max
PLS=Digital Output, Pulse = EC=Energy counters
PARAMETER CODES

............. D19E HaAN « Neutral current component 0(DC)*
............. 019F _HaAN « Neutral current component 1 * .. N
............. D1AD  HaAN « Neutral current component 2%

01A1 HaAN e Neutral current component 3™ * MAM
""""""" 01A2  HaAN » Neutral current component 4" * MM
oW e eNemlamencomenentsrs
............. 01A4  HaAN « Neutral current component 6" * . N
............. D1A5  HaAN « Neutral current component 7°*

01A6 HaAN e Neutral current component 8t * MAM
""""""" 01A7  HaAN s Neutral current component 9 * MM
""""""" 01A8  HaAN s Neutral current compone"r'if‘mth *  MAM
. 01A9 HeAN + Neutral current component 117+ o U
GOTAA R R R S w— . MAM

01AB HaAN e Neutral current component 13t * MAM
~ 01AC  HaAN « Neutral current component 14°* MAM
"""""" 01AD  HaAN s Neutral current Componé‘ﬁ'{wm *  MAM

INTEGER
Register description F. code Register Programmable data
(Hex) Words
(Hex)
RECORDING DOWNLOAD
Prepare data for downloading 10 F000 ’ $01=prepare MIN/AVG/MAX recording
$02=prepare Energy recording
Delete recorded data [irreversible operation) 10 F002 2 | $01=delete MIN/AVG/MAX recording
$02=delete Energy recording
,‘ Vo | S08=delete all recordings
Read the record/s block previously downloaded (do not 03/ 04 F100 1+ | Set the word number considering
consider the first word). The download block always <124 | that the download block must
contains an integer record number. contain an integer record number
For the block structure refer to the description of $F101 + 1 word. Each record contains
register. only the enabled parameters +
timestamp.
Example 1: 105 words=$0069
Example 2: 75 words=$004B
Download and read the first/next record/s block. 03 /04 F101 <124 | Set the word number considering

Example 1

With 4 parameters enabled for recording: 24 values; the
record length is 2(timestamp)+24 words=26($1A); the
download block will contain 4 records.

Example 2
With 24 parameters enabled for recording: 72 values;

the record length is 2(timestamp)+72 words=74($4A); the

download block will contain 1 record.

that the download block must
contain an integer record number.
Each record contains only the
enabled parameters + timestamp.
Example 1: 104 words=$0068
Example 2: 74 words=$004A

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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Register description Value format Words
MIN/AVG/MAX RECORDING PARAMETER BLOCK

Timestamp of the record block UnixTime 2
Tun ® MIN value - parameter position 1 0.0dé% s ‘I .........
1.6 ® AVG value - parameter position 1 0.0(55% s ‘| .........
Tuax ® MAX value - parameter position 1 0.0(55% s 1 .........
2,,n ® MIN value - parameter position 2 0.0dé% s 1 .........
2,6 ® AVG value - parameter position 2 0.065% s 1 .........
2,ax ® MAX value - parameter position 2 0.0dé% s 1 .........
3. ® MIN value - parameter position 3 0.0dé% s ‘| .........
3,6 ® AVG value - parameter position 3 0.0(55% s 1 .........
3, ® MAX value - parameter position 3 o.odé% s 1 .........
4, ® MIN value - parameter position 4 0.0dé% s 1 .........
4, ® AVG value - parameter position 4 0.0(55% s 1 .........
4y, ® MAX value - parameter position 4 O.Ddé% s ‘I .........
5, ® MIN value - parameter position 5 0.065“/0 s ‘| .........
5, ® AVG value - parameter position 5 0.005% s 1 .........
5,4 ® MAX value - parameter position 5 0.0dé% s 1 .........
6,,n ® MIN value - parameter position 6 0.0dé% s 1 ........
6, ® AVG value - parameter position 6 0.0dé% s 1 .........
6, ® MAX value - parameter position 6 O.Udé% s ‘| .........
7, ® MIN value - parameter position 7 0.00%)% s 1 .........
7,4 ® AVG value - parameter position 7 0.006% s 1 .........
7uax ® MAX value - parameter position 7 0.0dé% s 1 .........
8,uv ® MIN value - parameter position 8 0.0dé% s 1 .........
8,6 ® AVG value - parameter position 8 O.Ddé% FS

8,ax ® MAX value - parameter position 8 0.0(55% FS

9wn ® MIN value - parameter position 9 0.0(55% FS

9w ® AVG value - parameter position 9 0.0dé% FS 1
9,1 * MAX value - parameter position 9 0.005%FS 1
10,y ® MIN value - parameter position 10 0.065% s 1 .........
10, ® AVG value - parameter position 10 0.0dé% s ‘| .........
10,,,« ®* MAX value - parameter position 10 0.0(55% s 1 .........
11, ® MIN value - parameter position 11 U,O(jé% FS

11,6 ® AVG value - parameter position 11 0_065% FS

11ax ® MAX value - parameter position 11 0_0(55% FS

12,,x ® MIN value - parameter position 12 O,Udé% FS 1
12, ® AVG value - parameter position 12 0.0dé% s ‘| .........
12,,,« ® MAX value - parameter position 12 0.0(55% s 1 .........
13,x ® MIN value - parameter position 13 U.Odé% s 1 .........
13,6 ® AVG value - parameter position 13 O_Odé% FS

13,,,x ® MAX value - parameter position 13 0_065% FS

14, ® MIN value - parameter position 14 0,0dé% FS

14, ® AVG value - parameter position 14 0,0(55% FS

14,,,« ® MAX value - parameter position 14 U,O(jé% FS 1
15,5 ® MIN value - parameter position 15 0.0(55% s 1 .........
15, ® AVG value - parameter position 15 0.0dé% s 1 .........
15,,,x ® MAX value - parameter position 15 0.0dé% s 1 .........
16,,x ® MIN value - parameter position 16 0.0dé% s ‘| .........
16,,; ® AVG value - parameter position 16 5% FS 1 ........

0.005% FS
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Register description

Value format

Words

MIN/AVG/MAX RECORDING PARAMETER BLOCK

16,,,x ® MAX value - parameter position 16 0.005% FS
17 ® MIN value - parameter position 17 0.005% FS
17 4o © AVG value - parameter position 17 0.005% FS
17,1 ® MAX value - parameter position 17 0.005% FS
18,y ® MIN value - parameter position 18 0.005% FS
18, ® AVG value - parameter position 18 0.005% FS
18,,,x ® MAX value - parameter position 18 0.005% FS
19, ® MIN value - parameter position 19 0.005% FS
1946 ® AVG value - parameter position 19 0.005% FS
19 ® MAX value - parameter position 19 0.005% FS
20,,,, ® MIN value - parameter position 20 0.005% FS
20, ® AVG value - parameter position 20 0.005% FS
20,,,, ® MAX value - parameter position 20 0.005% FS
21,,n ® MIN value - parameter position 21 0.005% FS
21,6 ® AVG value - parameter position 21 0.005% FS
21, ® MAX value - parameter position 21 0.005% FS
22,,n ® MIN value - parameter position 22 0.005% FS
22,5 ® AVG value - parameter position 22 0.005% FS
22, ® MAX value - parameter position 22 0.005% FS
23,,n ® MIN value - parameter position 23 0.005% FS
23,,c ® AVG value - parameter position 23 0.005% FS
23,,,« ® MAX value - parameter position 23 0.005% FS
24, * MIN value - parameter position 24 0.005% FS
24, ® AVG value - parameter position 24 0.005% FS
24, .. MAX value - parameter position 24 0.005% FS

P— T
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Register description Value format Words (IEEE)
ENERGY COUNTER RECORDING PARAMETER BLOCK

Timestamp of the record block UnixTime

0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh

NN IR NN NN N NN NN N NN NN NN RN IN N NN RN IN N NN NN NN NN NN NN NN NN IN NN N

H Available only for instrument with separated Inductive and Capacitive apparent counters.
H Available only for instrument with Total apparent counters (ind+cap).
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Register description Value format Words (IEEE)
ENERGY COUNTER RECORDING PARAMETER BLOCK

+kvarh3-L e Phase 3 imported inductive reactive energy 0.1varh 2
—kvarh3-L o Phasé'é exported indtj;:'five reactive e'r‘{érgy """ 0.1 varh 2
.";k\"/é‘th—C o Syste}ﬁ imported cap;;itive reactive é‘h‘ergy """ 0.1 varh 2
-kvath-C o Syste}% exported capé‘gi‘tive reactive éHergy """ 0.1 varh 2
.N;@grh[-L o Systeﬂrﬁﬂ imported indﬁaive reactive er‘r{érgy """ 0.1 varh 5 |
—kvath—L o Syste}ﬁ”exported indu'(‘:”tuive reactive er'{é‘rgy """ 0.1 varh 2
““I;\./‘ékl"'hZBAL-C o Béténce of systemue;apacitive reacut'f'\‘/e en. [imp-exp'J“]m 0.1 varh 2
““I;\./“é}h[BAL-L o Bé‘i‘énce of systemui‘rgductive react'i‘\'/‘é en. [imp-expj """ 0.1 varh 2
kvathBAL . Bala"r;;e of system réé;tive energy [éAL—C +BAL-L) 0.1varh 2

4.3 CONSIDERATIONS ON THE FULL SCALE VALUE CALCULATION

The full scale value calculation can change according to the instrument model (1/5A CT or Rogowski]. The
following description shows the formulas for each model.

1/5A CT instrument

The phase power full scale is the result of a multiplication between PT primary and phase X CT primary (X=1, 2
or 3). If the PT primary and secondary values are set to 1 [direct connection), the phase power full scale is the
result of a multiplication between 290V and phase X CT primary (X=1, 2 or 3).

Example: formula for phase 1 power full scale
FS = PTPN *CT1 . if PTpr.‘zPTsecﬂ - FSP1,S1,Q1: 290V * CT1 .

P1,51,Q1 pri pri

The system power full scale is the result of a multiplication between 3 and PT primary and max phase CT
primary. If the PT primary and secondary values are set to 1 (direct connection), the system power full scale is
the result of a multiplication between 3 and 290V and max phase CT primary.

Example: formula for system power full scale

FSepspar=3 “ P, CT if PT =PT._ =1 = FSy g q=3%290V*CT,

priMAX riMAX

Rogowski instrument

The phase power full scale is the result of a multiplication between PT primary and phase X current full scale
(X=1, 2 or 3). If the PT primary and secondary values are set to 1 [direct connection], the phase power full scale
is the result of a multiplication between 290V and phase X current full scale (X=1, 2 or 3).

Forthe current full scale value to be used in the formula, consider the following values according to the selected
instrument scale:

Scale 500A - FS, = 700A
Scale 4000A - FS, = 5600A
Scale 20000A - FS, = 28000A

Example: formula for phase 1 power full scale
FS = PTPH *FS,, if PTpr-‘:PTsecﬂ - FS,, =290V * FS,,

P1,51,01° 51,017

The system power full scale is the result of a multiplication between 3 and PT primary and max phase current
full scale. If the PT primary and secondary values are set to 1 (direct connection), the system power full scale
is the result of a multiplication between 3 and 290V and max phase current full scale.

Example: formula for system power full scale

FSepspar=3 " PT, *FS if PT =PT. =1 = FSpq=3%290V*FS

AMAX AMAX

MODBUS RTU/ASCII, TCP 85

)
=)
m
(=)
o
=

°
S
2
°
2
o
=
S
=
1]
g
=
=
=
=
)
o




5. READING COMMAND EXAMPLES

In this chapter, some reading command examples are described according to the used communication protocol
(RTU/ASCII or TCP).

5.1 MODBUS RTU/ASCII
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: 0103000EO00AQOEA4
Example Byte Description

01 - Slave address

03 - Function code

82 l:g: Starting register
32 TLQVC 10 words to be read
OE High

Ab Llogw CRC

Response example: 010314000009990000099F000009900000001900000998C070

Example Byte Description

W§ 01 - Slave address
s 03 Function cod
m - unction code
(=¥ 14 - 20 data bytes
O: 00 High
= 00 Low
_ 2457 mA phase 1 current (A1)
09 High
99 Low
00 High
00 Low
_ 2463 mA phase 2 current (A2)
09 High
9F Low
00 High
00 Low
_ 2448 mA phase 3 current (A3)
09 High
90 Low
00 High
00 Low
] 25 mA neutral current (AN)
00 High
19 Low
00 High
00 Low
] 2456 mA system current (A} )
09 High
98 Low
COo High
CRC
70 Low
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WIRING MODE READING
Query example: 0103203C0002C70F

Example Byte Description

01 - Slave address

03 - Function code

§g Ti)g\: Starting register
8[2) Tiogx 2 words to be read
C7 High

OF Llo?/v CRC

Response example: 01030400018599
Example Byte Description

01 - Slave address

03 - Function code

04 - 4 data bytes

00 High

00 Low ) -

; 3 phase, 4 wire, 3 current wiring mode

00 High

01 Low

85 High

CRC

99 Low
0
>¢
o s
o

5.2 MODBUS TCP o:

= 3

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: 0100000000060103000E000A

Example Byte Description

01 - Transaction ID
00 High
00 Low
Protocol ID
00 High rotoco
00 Low i
06 - 6 data bytes
01 - unitiD
03 - Function code
00 High
0E Llo%/v Starting register
00 High
0A Low 10 words to be read
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Response example: 01000000000314000009990000099F000009900000001900000998

Example Byte Description

01 = Transaction ID
00 High
00 Low
Protocol ID
00 High
00 Low
16 - 22 data bytes
01 - UnitID
03 = Function code
14 - 20 reading bytes
00 High
00 Low
_ 2457 mA phase 1 current (A1)
09 High
99 Low
00 High
00 Low
_ 2463 mA phase 2 current (A2)
09 High
9F Low
00 High
00 Low
_ 2448 mA phase 3 current (A3)
09 High
wns
:E 90 low
o s 00 High
o E 00 Low
O 00 T 25 mA neutral current (AN])
=5 £
19 Low
00 High
00 Low
] 2456 mA system current (AY)
09 High
98 Low

WIRING MODE READING
Query example: 0100000000060103203C0002

Example Byte Description

01 - Transacton
00 High
00 Low

Protocol ID
00 High rotoco
00 O
06 - 6bdatabytes
01 o I D
03 - Functioncode
20 High . :
30 Low Starting rtigk‘lster """
00 High

02 Low 2 words to be read
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Response example: 01000000000701030400000001

Example Byte Description

01 - Transaction ID
00 High
00 Low
Protocol ID
00 High
00 Low
07 - 7 data bytes
01 - Unit ID
03 - Function code
04 - 4 reading bytes
00 High
00 Low ) o
) 3 phase, 4 wire, 3 current wiring mode
00 High
01 Low
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6. WRITING COMMAND EXAMPLES

In this chapter, some writing command examples are described according to the used communication protocol
(RTU/ASCII or TCPJ.

6.1 MODBUS RTU/ASCII
The following tables show some writing examples in MODBUS RTU.

Values contained in Command, Query and Response messages are in hex format.

WIRING MODE SETUP
Command example: 0110203C000204000000032E29

Example Byte Description

01 = Slave address
10 - Function code
20 High , :
t
c Low Starting register
00 High _
02 Low 2 words to be written
04 = 4 data bytes
00 High
00 L
00 Hiog;,;lw Set 1 phase wiring mode
03 Low
V3 2E High CRC
:2 29 Low
o s
(= Response example: 0110203C0002048A
O -
= E Example Byte Description
= 01 - Slave address
10 = Function code
20 High . .
3c Low Starting register
00 High ,
02 Low 2 written words
04 High
CRC
8A Low
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DATE&TIME SETUP

Command example: 0110204A000204522E5FD43FA7

Example Byte Description

01 - Slave address
10 - Function code
20 High _ .
A Low Starting register
00 High )
02 Low 2 words to be written
04 - 4 data bytes
52 High
2E Low
t 9th t 2013, 23:55:0

5F High Set 9™ September 2013, 23:55:00
D4 Low
3F High

CRC
A7 Low

Response example: 0110204A0002DE6B

Example Byte Description

01 - Slave address
10 - Function code
[2“2 l-Lhci/C Starting register
82 TRC 2 written words
DE High

6B Llogw CRC
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RECORDING DOWNLOAD
Example with +P), +Q), +S) parameters enabled for recording.

1° STEP: prepare data for downloading
Command example: 0110F000000204000000016B36

Example Byte Description

01 - Slaveaddress
10 - Funclion code
FO High : .
00 Low Starting rtig"lster """
00 High .
02 Low 2 words towt')‘e witten
04 - 4 data bytgg ‘‘‘‘‘‘‘
00 High
00 L
00 H?@;/;: Prepare data for downloading
01 O
6B High

CRC
36 Low

Response example: 0110F000000272C8

Example Byte Description

01 - Slave address
10 - Functioncode
- FO High . .
N 00 ng Starting register
:E 00 HOV;/-] """"""
g _g 0 Llogw 2 written \f{?rds """
o: 72 High
CRC

=5 c8  Low

2° STEP: perform the data download by a reading command

Query example: 0104F101006E12DA
Example Byte Description

01 - Slaveaddress
04 - Functioncode
E: TLQVC Starting réug“ister """
22 Tiogvt 110 vvordsmt? beread
12 High

DA Llo?/v CRC
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Response example:

0104 DC

53FDED84 10BB 10DF 10FB 0058 0058 0058 10BB 10DF 10FB
53FDEDCO 10CC 10E2 10F9 0058 0058 0059 10CC 10E2 10F9
53FDEDFC 10EA 10FF 1114 0058 0059 0059 10EA 10FF 1114
53FDEE38 10E8 10F9 1119 0058 0059 0059 10E8 10F? 1119
53FDEE74 10EB 10FD 112E 0058 0059 0059 10EB 10FD 112E
53FDEEBO 1101 110C 112A 0059 0059 0059 1101 110C 112A
53FDEEEC 10DE 1104 111B 0058 0059 0059 10DE 1104 111B
53FDEF28 10F5 1106 112B 0058 0059 0059 10F5 1106 112B
53FDEF64 10EC 10FF 111C 0058 0059 0059 10EC 10FF 111C
53FDEFAO 10FF 110A 112A 0059 0059 0059 10FF 110A 112A
7B51

Example Byte Description

............. OT. i S\@ve @ddress
............. 04 Functioncode
............. DC .....7..220databytes
53 High
FD Lo
27" August 2014, 14:39:00 record block
ED Hig
............. 84 bW
10 HIgN 5 030 kw system imported acti MIN (+PY, )
s system Imported active power +
BB Low U R i S
10 HI9h 5 930 Kk system imported acti AVG [+PY, )
s system imported active power +
............. OF  Low —OTTRETERITRTESY
0 HI9h 5 945 kW system imported acti MAX (+PY., )
+
FB Low system imported active power MAX
00 High , .
0,019 kW system imported reactive power MIN (+Q} ) 15T RECORD
............. 08 O
00 M 519 kW systern imported react AVG (+Q )
s system importea reactive power +
............. sgLow e,
00 HIGN 019 kW system imported react MAX (+QJ,,)
+
............. s Low
10 HIgN 5 030 kw system imported { MIN (+S7,, )
+
5B Low system imported apparent power MIN
10 HIBN 039 kw system imported { AVG (+5Y, )
+
DF Low system imported apparent power A6
0 0 0 945 kW syster | ted t MAX (+SY, )
+
FB Low system imported apparent power MAX
53 High
FD Lo
, 27" August 2014, 14:40:00 record block
ED High
20 RECORD
............. CO.. .o ...
10 High _ .
tem imported active power MIN
7B High
CRC
51 Low

MODBUS RTU/ASCII, TCP 93

)
=)
m
(=)
o
=

°
S
o
g
°
2

o
=
5

=
©

g
=
=
=
=
)

o




6.2 MODBUS TCP

The following tables show some writing examples in MODBUS TCP.
Values contained in Command, Query and Response messages are in hex format.

WIRING MODE SETUP
Command example: 01000000000B0110203C00020400000003

Example Byte Description

01 - Transaction ID
00 High
00 Low
Protocol ID
00 High rotoco
00 Low
0B - 11 data bytes
01 - UnitID
10 - Function code
20 High
3c Llc?w Starting register
00 High )
02 Low 2 words to Ht')‘e written
04 - 4 bytes to be written
00 High
00 L
00 Hiog;/;lw Set 1 phase wiring mode
03 Low
N3
D¢ Response example: 0100000000060110203C0001
gg Example Byte Description
o g 01 - Transaction ID
z§ 00 High
00 Low
Protocol ID
00 High rotoco
00 Low
06 - 6 data bytes
01 - UnitlID
10 - Function code
20 High
3c Llogvv Starting register
00 High
01 Llogw Command successfully sent
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DATE&TIME SETUP
Command example: 01000000000B0110204A000204522E5FD4

Example Byte Description

01 - Transaction ID
00 High
00 Low
Protocol ID
00 High rotoco
00 Low .
0B - 11 data bytes
01 - unitiD
10 - Function code
20 High
LA Llo%/v Starting res;ister
00 High .
02 Low 2 words to Hbe written
04 - 4 bytes to be written
52 High
2E L
o Hiogv;lw Set 9 September 2013, 23:55:00
D4 Low

Response example: 0100000000060110204A0001

Example Byte Description

01 - Transaction ID

00 High -

0 Low =y
. Protocol ID =

00 High m%

00 Low i (=]

06 - 6databytes o:

01 - Uit =S

10 - Function code

12;2 TR{: Starting register

00 High )

01 Low Command successfully sent
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RECORDING DOWNLOAD
Example with +P), +Q), +S) parameters enabled for recording.

1° STEP: prepare data for downloading
Command example: 01000000000B0110F00000020400000001

Example Byte Description

01 - TransactonlD
00 High
00 Low

Protocol ID
00 High rotoco
00 oW
0B T At DY S e
01 - Unit D
10 - Functoncode
FO High
00 Llogw Starting rﬁ(_{;ﬂiﬂster """"
00 High .
02 Low 2 words tobe witten
04 - 4 bytes to be writtep
00 High
00 L
00 Hiog;,\flw Prepare data for downloading

01 Low

Response example: 0100000000060110F0000001

gg Example Byte Description

m‘,:__, 01 - Transacton

ac: 00 High

o: 00 Low

ZE 00 High Protocol ID
00 oW
06 S bdata bytes
01 - NIt LD
10 - Functioncode
FO High
00 Llogw Starting rﬁgﬂiﬂster """"
00 High
01 Low Command successfully sent

2° STEP: perform the data download by a reading command
Query example: 0100000000060104F101006E

Example Byte Description

01 - Transactonnp
00 High
00 Low

Protocol ID
00 High rotoco
00 oW
06 S bdata bytes
01 o I D
04 - Functioncode
F1 High ) .
01 Low Starting r?'g‘;lster """"
00 High

11 t
oE Low 0 words to be read
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Response example:

01 00000000 DF 01 04 DC

53FDED84 10BB 10DF 10FB 0058 0058 0058 10BB 10DF 10FB
53FDEDCO 10CC 10E2 10F9 0058 0058 0059 10CC 10E2 10F9
53FDEDFC 10EA 10FF 1114 0058 0059 0059 10EA 10FF 1114
53FDEE38 10E8 10F9 1119 0058 0059 0059 10E8 10F9 1119
53FDEE74 10EB 10FD 112E 0058 0059 0059 10EB 10FD 112E
53FDEEBO 1101 110C 112A 0059 0059 0059 1101 110C 112A
53FDEEEC 10DE 1104 111B 0058 0059 0059 10DE 1104 111B
53FDEF28 10F5 1106 112B 0058 0059 0059 10F5 1106 112B
53FDEF64 10EC 10FF 111C 0058 0059 0059 10EC 10FF 111C
53FDEFAO 10FF 110A 112A 0059 0059 0059 10FF 110A 112A

Example Byte Description

01 - Transaction ID

°
S
5]
o
o
2

o
=
5

=
©

g
=
=
=
=
)
(&}

)
=)
m
(=)
o
=

15T RECORD
HIGh 5939 kW system imported t AVG (+5Y )
OF Low O system imported apparent power +SY e
0 HIGN 5 945 KW system imported t MAX (+5 . )
FB Low system imported apparent power +SY
53 High
FD Low
A 27" August 2014, 14:40:00 record block
ED High
2\ RECORD
............. co bow oo
10 High

em imported active power MIN

11 High
J 0,956 kW system imported apparent power MAX (+S) - # RECORD

2A Low
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