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1. GENERAL DESCRIPTION

The instrumenDUCA-LCD ETH , part code@DUE/AT energia468001305is a model of
network analyzers DUCA-LCD family with Ethernet entace, with the following main features
available:

*  Webserver functionality (that can handle multipisdtaneous accesses from different
browsers) — http protocol

«  MODBUS-TCP communication protocol — Modbus-TCP pool
Both features are available simultaneously.

11 ETHERNET CONNECTION

The DUCA-LCD ETH interfacing to the Ethernet netw@ made via an RJ45 female insulated
connector located on the back of the instrument.

The Ethernet interface is also equipped with thelMIDX auto-crossover functionality, for
this reason the user can use any of both cables typatch” or “cross”.

1.2 POWER-ON SELFTEST

At power-on the instrument performs a self-testha& hardware interface, if there is a failure
initializing the instrument then the message "TeBH Failed” will be displayed. In these cases is
necessary to conta@DUEC /AT energia.

Keep in mind that the self-diagnostic performedtly instrument refers only to the internal
hardware and dos not cover any errors of commuaitar interfacing to the Ethernet network.

FileName: Man_Ethernet_Eng_DUCA-LCD_vOrA.doc Pag. 5 di 32



DUCA-LCD Ethernet User Manual

2. INSTRUMENT SETUP

The Ethernet interface is available only in the DUOCD ETH model (Part Number

468001305).

From the setup menu of the instrument is possthfeetform the following settings:

From the Conmruni cati on nmenu’ —

Communication me
Enter?

DHCP
Is possible to enable/disable thelCP (Dynamic Host Enabled
Configuration Protocol), selecting:
“Enabl ed”or“Di sabl ed-

IP address

Is possible to set the IP address of the devicty (ibr
DHCP is disabled).

When DHCP is enabled, this page shows instead
address obtained from DHCP.

-

he |

172.29.101.68

Is possible to set the host name of the deviagarntbe
changed only the last 3 digits within the range-0
999; then the Host name will be ANALYZER-x
(where xxx = 001 + 999).

The host name is used to access the device by
rather than by IP address, useful expecially whn
address is obtained dynamically (DHCP enabled).

01

name
1t

Host name
ANALYZFER-001

NOTES:

* The device doesn’t accept an IP address like: @.0.0

*  Whenever the network cable is disconnected fromitlserument, or when DHCP is
enabled and it is not reachable or as long assinbaassigned an address, the IP address is

automatically set to 255.255.25.255

* The host name is managed by the NetBios servicenetworks where NetBios isn’t
available, it will be possible to access the dewigky using its IP address.

All previous configurations are also possible viae tEthernet interface, accessing the

“NETWORK” menu of the Webserver.
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2.1

DEFAULT SETTINGS

The default settings of the instrument are as Wdto

2.2

DHCP = Disabled
| P =192.168.1.239
Host nane =ANALYZER-001

INSTRUMENT CONFIGURATION

To configure the instrument for the first time, yoan alternatively proceed in one of the
following ways:

1.

Enable the DHCP from the setup menu of the instnirmnnect the DUCA-LCD to the
Ethernet network and then, from a PC also conneitieitie network, access the device
with any browser (Internet Explorer, Mozilla Firgfoetc.) typinghttp://analyzer-001
(defaultHost nam§. At this point is possible to change appropriatl the configuration
parameters. Should the Host name be not availabégl from the setup menu of the
instrument the IP address assigned (pdaBeAtdress of the “Communication meripand
use it to access.

First configure the PC with an IP = 192.168.1.xwith xxx other than 239, and with
Subnet Mask = 255.255.255.0. To do this start fRettings— Control Panel— Network
Connections— Local Area Connection (LAN)> Properties— Internet Protocol (TCP /
IP) (Properties) select Use the following IP addresand set IP and Subnet mask with
the previous mentioned parameters (see next piéturmore details). Then pres©K”
and confirm all the settings, then restart the ®&ctivate any changes made

il

General | Sharing I

Connect using; |
I B Realtek RTLA139(4] POl Fast Et Internet Protocol (TCP/IP) Properties

Gereral

2|

Camponents checked are used by this o “rou can get [P settings assigned autamatically if your netwaork supports
thiz capability. Othenwize, pou need to azk your network. adminiztrator for

Client for Microsoft Metworks the appropriate [P settings.
File and Prinker Sharing for Micre
¥ Intemet Pratacal [TCPAR) " Obtain an IP address automatically
—* Usze the following IP address:
IP address: 192 0168 1 .10
Irstall... | Whiriztall

. Subnet mask: I 285 0285 285 . 0

~Description————————————————
Transmizsion Contraol Protocol/nterne Default gateway: I | . . i

wide area network, protocol that provi
across diverse interconnected netwar

| [btain DS server addiess automatizally

[~ Show icon in taskbar when connech —% Usze the following DMS server addresses—————————————————
Prefened DNS server: I . . .
Alternate DNS server: I . . .
Advanced.. |
oK I Cancel |

Picture 1 — PC network configuration

' The access to the instrument through its Host naithée possible only if the NetBios service isabted.
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Afterwards, still leaving the DHCP of the instrunafisabled, alternatively proceed as
follows:

*  Connect the PC directly to the DUCA-LCD using awaek cable

»  Alternatively, connect the PC directly to the Etiernetwork. This option is_only
possible if there aren’t already present on thevoek other devices with IP address
192.168.1.239 and = 192.168.1.xxx (where xxx = esllpreviously set on the PC)

After that, it will be possible to access the iostent via any browser (Internet Explorer,
Mozilla Firefox, etc.) typinchttp://192.168.1.23%r http://analyzer-001 At this point it's
possible to change the various configuration patara@ppropriately.

NOTE: if you have problems opening the Web page, clibek the proxy server should be
disabled.

3. WEBSERVER

The instrument has an internal Web server, makivalable to the user some pages of
visualisation and configuration. In this way the M&erver makes availablevatual instrument
on the remote user's PC. Is possible to accesd¢wece via any browser (Internet Explorer,
Mozilla Firefox, etc.) typindnttp://instrument-IP-address http://instrument-host-narhe

After logging the device, the first page displayedll be the following (menu
MULTIMETER ):

DUE /AT energia

www.ducatienergia.com

DUCA-LCD - DIGITAL ANALYZER

0 - ETH-FW ver, 2.00

MULTIMETER DUCA-LCD Analyzer

TABLE i i i
Click on the red buttons to navigate thru the pages. Browse the_ VI_SU&“S&UOF
pages by clicking on thg

BPUCATI energia virtual instrument keys, in
D

PASSWORD UCA-LCD the same way used as gn

e the real instrument.
MODBUS TCP 3 phase values l

LANGUAGE PF 3P =0.98

o s00v
2.41A
1.633kW

HARMONICS

Copyright @ 2014 DUCATI energia 5.p.A.

Picture 2 — First visualisation page
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It will be possibile to show other remote instruti@measures, browsing through the various
pages of the visualisation menu, clicking the unsient keys. See some examples in the following
pictures.

PUEATT energia

www.ducatienerdia.com

DUCA-LCD - DIGITAL ANALYZER

FW ver, 1,00 - ETH-FW ver, 2,00

MULTIMETER DUCA-LCD Analyzer

bl Click on the red buttons to navigate thru the pages.
HARMONICS
PASSWORD @M@&'ﬁln energla DUCA-LCD
ACCESS

Phase-neutral voltages .
MODBUS TCP ‘ﬁ
LANGUAGE Freq. 50.0Hz

s & 230V
2 231V
5 232V \

From the screen o

Picture 2 pressing the
VIP button

Copyright @ 2014 DUCATI energia S.p.A.

Picture 3 — Phase-neutral voltages

. @@@&'ﬁ'ﬂ energia

w.ducatienergia.com

DUCA-LCD - DIGITAL ANALYZER

.00 - ETH-FW ver. 2.00

MULTIMETER DUCA-LCD Analyzer

TABLE Click on the red buttons to navigate thru the pages.
HARMONICS
PASSWORD . @@@&?D energla DUCA-LCD
ACCESS
Active energies .
MODBUS TCP
LANGUAGE 65.40kWh A
NETWORK
L1
21.70KWh
L2 21.80kWh
L3 22.00kWh
Copyright @ 2014 DUCATI energia 5.p.A. \
From the screen o
Picture 2 pressing the
Picture 4 — Active energies E button.
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Selecting theTABLE menu located in the top left, allows to see sofn@® measured values
shown in tabular format.

DUEC AT energia

www.ducatienergia.com

DUCA-LCD - DIGITAL ANALYZER

W ver, 10D - ETH-FW wer, 2.00

MULTIMETER DUCA-LCD Analyzer

TABLE
Global analyzer values Table
HARMONICS ) ,
E+ = Absorbed Active Energy; E- = Generated Active Energy; 3P = Three-Phase.
PASSWORD
ACCESS 3P L1 L2 L3
MonBLS 108 L-N 50.0 Hz 230 " 231 v 232 W
LANGUAGE
L-L 400 v 399 v 401 v 400 v
NETWORK
I 291 A 2,40 A 291 A 2.42 A
HELP
PF 0.98  “mn 0.98  /mn 0.98  “mn o8 HF
P 1.633 kw 540 W 44 W 549 W
Q 344 WVar 114 WVar 115 Var 115 VAar
= 1.669 kWA 552 VA 556 WA 561 WA
E+ 65.10 kWh 21.60 kWh 21.70 kWh 21.90 kWh
E- a Wh a Wh a Wh 0 Wh

Copyright © 2014 DUCATI energia 5.p.A.

Picture 5 — Global analyzer values summary table
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Selecting theHARMONICS menu located in the top left, allows to see thasuesd harmonics
shown in tabular format.

BUWE AT energia

1 Al

DUCA-LCD - DIGITAL ANALYZER

MULTIMETER DUCA-LCD Analyzer

bt CURRENT AND VOLTAGE HARMONICS
HARMONICS i 5 %
e V(%) I(%) V(%) I(%) V(%) (%)
S THD 17.0 167 171 16.8 172 163
MODBUS TCP
H o2 2.0 1.0 4.0 3.0 6.0 5.0
LANGUAGE H O3 5.0 5.0 5.0 5.0 5.0 5.0
H 04 1.0 1.0 1.0 1.0 1.0 1.0
METHOR H 05 13.0 13.0 13.0 13.0 13.0 130
HELP H 06 0.0 0.0 0.0 0.0 0.0 0.0
HO7 B.0 B.0 B.0 B.0 B.0 B.0
H OB 1.0 1.0 1.0 1.0 1.0 1.0
H 09 3.0 3.0 3.0 3.0 3.0 3.0
H 10 0.0 0.0 0.0 0.0 0.0 0.0
H11 3.0 3.0 3.0 3.0 3.0 2.0
12 0.0 0.0 0.0 0.0 0.0 0.0
H 13 1.0 1.0 1.0 1.0 1.0 10
H 14 0.0 0.0 0.0 0.0 0.0 0.0
H 15 2.0 2.0 2.0 2.0 2.0 2.0
H 16 0.0 0.0 0.0 0.0 0.0 0.0
Hi7 1.0 1.0 1.0 1.0 1.0 10
H 1B 0.0 0.0 0.0 0.0 0.0 0.0
H 18 1.0 1.0 1.0 1.0 1.0 1.0
H 20 1.0 1.0 1.0 1.0 1.0 1.0
H 21 0.0 0.0 0.0 0.0 0.0 0.0
H2z 0.0 0.0 0.0 0.0 0.0 0.0
H 23 0.0 0.0 0.0 0.0 0.0 0.0
H 24 0.0 0.0 0.0 0.0 0.0 0.0
H 25 0.0 0.0 0.0 0.0 0.0 0.0
H 26 0.0 0.0 0.0 0.0 0.0 0.0
H 27 0.0 0.0 0.0 0.0 0.0 0.0
H 28 0.0 0.0 0.0 0.0 0.0 0.0
H 25 0.0 0.0 0.0 0.0 0.0 0.0
H 30 0.0 0.0 0.0 0.0 0.0 0.0
H 31 7.2 7.1 7.4 7.3 76 P

Selecting thePASSWORD ACCESSmenu allows to enter the edit page 4gernameand
Password This page is access protected, the default vaesthe following:

* Usernameadmin (default)

*  Passwordadmin (default)

Once valid access data have been inserted, thdseemiain valid for the overall browser
session. From now on it will be possible to modifgsswordand Usernameand access other
configuration menus.

FileName: Man_Ethernet_Eng_DUCA-LCD_vOrA.doc Pag. 11 di 32



DUCA-LCD Ethernet User Manual DUEAT energia spa

BDUEC AT energia

www.ducatienergia.com

DUCA-LCD - DIGITAL ANALYZER

-
MULTIMETER Username and Password setting
TABLE
This page allows to set/change the password for administration protect access.
HARMONICS
WARNING: if username and/or password are lost, you will not be allowed to
PASSWORD access the configuration setup pages.
ACCESS

Insert new Username and Password
MODBUS TCP

LANGUAGE User Name: admin
NETWORK Password
Confirm Password

HELP Save Configuration

Copyright © 2014 DUCATI energia S.p.A.

Picture 6 — Username and Password setting

If case theéPassword is forgotten it is possible to reset the password to the defalue: for
this, please refer to chapter 3.1.

Selecting theMODBUS TCP menu (menu protected by password, authenticagguired)
allows to enable the protocol on the device andigore the TCP port address (default = 502).

DBDUEC AT energia

www.ducatieneragia.com

DUCA-LCD - DIGITAL ANALYZER

MULTIMETER Modbus TCP Configuration
TABLE , "
Configuration page of the MODBUS TCP server
HARMONICS
Enable Modbus TCP Cdl
PASSWORD
ACCESS TCP Port: 1602
| Save Configuration |
MODBUS TCP

LANGUAGE

NETWORK

HELP

Copyright © 2014 DUCATI energia S.p.A.

Picture 7 — Modbus TCP configuration
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Selecting the. ANGUAGE menu (menu protected by password, authentica¢iquired) allows

to change the web user interface language (defmgtish) by loading the appropriate language
files with the extension “.bin”. The Language filédalian and English) are available on the

DUECATD energia FTP server, at the link below: downloaa fike of interest on your PC and
then select it from the page indicated in the petelow.

DU AT energia

www.ducatienergia. com

MULTIMETER

TABLE

HARMONICS

| Scegli file | Nessun file selezicnato | Load |

PASSWORD
ACCESS

MODBUS TCP

LANGUAGE

NETWORK

HELP

Language selection for WEB Interface

Select the language file (*.bin) and press Load button

The Language files (*.bin) are available for download on DUCATI energia ftp-server
at the following link:

Duca-LCD WebServer Language

DUCA-LCD - DIGITAL ANALYZER

Link for the download of the|
language files.

Copyright @ 2014 DUCATI energia S.p.A.

Picture 8 — Webserver language selection

Selecting theNETWORK menu (menu protected by password, authenticaéiquired) allows
to select or modify the instrument network intedfg@arametergdost namelP addressetc.

BPUWE AT energia

www.ducatienergia.com

DUCA-LCD - DIGITAL ANALYZER

MULTIMETER Network Configuration
TABLE
This page allows to set/change the Metwork parameters.,

HARMONICS

WARNING: Setting wrong values, will cause the connection loss to the
PASSWORD instrument network,
ACCESS

Insert the new network parameters for the instrument in the following fields:

MODBUS TCP
LANGUAGE MAC Address: 00:04:A3:76:F3:C5

Host Name: ANALYZER- 687
NETWORK
HELP ¥ Enable DHCP

IP Address: 172.29.101.113

Gateway: 172.29.0.200

Subnet Mask: 255.255.0.0

Primary DNS: 172.29.70.60

Secondary DNS: 172.29.70.61

| Save
Copyright & 2014 DUCATI energia S.p.A.

Picture 9 — Network configuration with enabled DHCP

NOTE: the Host namds used to access the device by name rather thdR bddress, useful
expecially when the IP address is obtained dyndini@@HCP enabled). Thélost namas handled
by the NetBios service; in networks where this merisn’t present, is will be possible to access th
device only using its IP address.
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Disabling the DHCP, the configuration parametersine insert manually.

DUEC AT energia

www.ducatienargia. com

MULTIMETER Network Configuration
TABLE

This page allows to set/change the Metwork parameters.
HARMONICS
PASSWORD instrument network.
ACCESS

MODBUS TCP

DUCA-LCD - DIGITAL ANALYZER

WARNING: Setting wrong values, will cause the connection loss to the

Insert the new network parameters for the instrument in the following fields:

LANGUAGE MAC Address:
Host Name:

NETWORK

HELP
IP Address:
Gateway:

Subnet Mask:
Primary DNS:
Secondary DNS:

00:04:A3:76:F3:C5
ANALYZER-687 |

[l Enable DHCP
:1?2.2_9.1&1. 113

{172.29.0.200
12556.265.0.0

[172.29.70.60
[172.29.70.61

| Save |

Copyright © 2014 DUCATI energia 5.p.A.

Picture 10 — Network configuration with disabled DHCP

NOTE: the parameteBrimary DNSandSecundary DN&re not used.
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Selecting theHELP menu allows to access to a short online Help efitistrument, in which is
also available the link to download this manual atiter documents.

PUEATI energia
www. ducatieneragia.com
DUCA-LCD - DIGITAL ANALYZER
MULTIMETER . .
Help - Useful information:
TABLE
1. Default Username and Password
HARMONICS ¢ User Name = admm
o Password = admin
PASSWORD (they can be modified from "PASSWORD ACCESS").
ACCESS 2. Password reset
To cler the Password and restore it to the factory default value, issue the
MODBUS TCP "RESET ALL" command from the instrument Setup menu (Warning!: besides the
configuration parameters, this command will erase also peak and mean values
LANGUAGE and all the Energy counters).
3. Product Documentation
LISl User Manual and Modbus-TCP memory map available at the following link:
HELP DUCA-LCD Ethernet interface Manual -
b Link for the download of
Copyright @ 2014 DUCATI energia S.p.A. the instrument’s use
manual.

Picture 11 — Online Help

NOTE: during the access to the device and the visuaizaf the different menu pages, sholud

communication’s errors occurr, it will displayedsareen as shown below (with no measured
values).

BDUEC AT energia

www.ducatieneraia.com

DUCA-LCD - DIGITAL ANALYZER

W yer, 100 < ETH-FW ver. 2.00
MULTIMETER DUCA-LCD Analyzer
TABLE Click on the red buttons to navigate thru the pages.
HARMONICS
e — . l:D)@@&'ﬁ'ﬂ energia A Message waiting for
ACCESS Waiting for communication.
LANGUAGE
NETWORK

=

Copyright © 2014 DUCATI energia 5.p.4.

Picture 12 — Communication error
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3.1 RESETTING PASSWORD

The default values for accessing the protected \&febs pages, are the following:
« Usernane =admin
« Password =admin

In case your password and username are forgotbengset them to the default values, is
necessary to use a commandReset All” in the setup menu of the instrument (plese take cas
well as all the configuration parameters of theérumaent, the command also resets the peak values,
mean values and all energy counters).

To reset, enter the setup menu of the instrument

Eeset menu
Enter?

From‘Reset nenu” —

Setup

Reset all?
Enter?

select'Reset al | .

Total reset conf
<-=esc OK=conf.

Then confirm.

Total reset on the device
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4, MODBUS-TCP

4.1 READ HOLDING REGISTERS FUNCTION (03h)

The following table describes thmeasurementsthat the user caread from the instrument
using the function READ HOLDING REGISTERS - functi® (03h); this function reads in
WORDSs, so “Signed/Unsigned Long are 2 consecuti@RUs.

Moal::ll?;l::;:cp Measurement description Unit Format
1000h Three-phase Equivalent Voltage Volt Unsigned Long
1002h Voltage betweep Phase and Volt Unsigned Long

Neutral line 1
1004h Voitage betweep Phase and Volt Unsigned Long
Neutral line 2
1006h Voltage betwee.” Phase and Volt Unsigned Long
Neutral line 3
1008h Line Voltage (Line 1 — Line 2) Volt Unsigned Long
100Ah Line Voltage (Line 2 — Line 3) Volt Unsigned Long
100Ch Line Voltage (Line 3 — Line 1) Volt Unsigned Long
100Eh Three-phase Equivalent Current mA Unsigned Long
1010h Current Line 1 mA Unsigned Long
1012h Current Line 2 mA Unsigned Long
1014h Current Line 3 mA Unsigned Long
Three-phase Equivalent .
1016h Power Factor (*1) Thousandths Signed Long
1018h Power Factor Line 1 (*1) Thousandths Signed Long
101Ah Power Factor Line 2 (*1) Thousandths Signed Long
101Ch Power Factor Line 3 (*1) Thousandths Signed Long
101Eh Three-phase Equivalent Cos¢" (*1) |  Thousandths Signed Long
1020h Coscpii Line 1 (*1) Thousandths Signed Long

" The instrument does not provide the @as its place it's sent the corresponding valu®oWer Factor.
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Moa')dzlr’:;:cp Measurement description Unit Format
1022h Coscpii Line 2 (*1) Thousandths Signed Long
1024h Coscpii Line 3 (*1) Thousandths Signed Long
1026h Three-phase Equivalent VA Unsigned Long

Apparent Power
1028h Apparent Power Line 1 VA Unsigned Long
102Ah Apparent Power Line 2 VA Unsigned Long
102Ch Apparent Power Line 3 VA Unsigned Long
Three-phase Equivalent .
102Eh Active Power W Signed Long
1030h Active Power Line 1 W Signed Long
1032h Active Power Line 2 W Signed Long
1034h Active Power Line 3 W Signed Long
1036h Three-pha_se Equivalent Var Signed Long
Reactive Power
1038h Reactive Power Line 1 Var Signed Long
103Ah Reactive Power Line 2 Var Signed Long
103Ch Reactive Power Line 3 Var Signed Long
. Hundreds of Wh .
103Eh Three-phase Active Energy (Wh*100)" Unsigned Long
. Hundreds of Varh .
1040h Three-phase Reactive Energy (Varh*100) Unsigned Long
1046h Frequency mHz Unsigned Long
1060h Maximum Current Line 1 mA Unsigned Long
1062h Maximum Current Line 2 mA Unsigned Long
1064h Maximum Current Line 3 mA Unsigned Long
Three-phase Maximum .
1066h Active Power W Signed Long
1068h Three-phase Maximum VA Unsigned Long
Apparent Power
Three-phase Average .
1070h Active Power W Signed Long
1072h Three-phase Average VA Unsigned Long

Apparent Power

" Example: if the reading from address 103Eh retthias/alue 325, means that the Active Energy i<082%h.
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Mo:;lr’:;:cp Measurement description Unit Format
1074h Active Energy Line 1 H“’ES&ES?S&W*‘ Unsigned Long
1076h Active Energy Line 2 Hur(ls\;ﬁgigg)Wh Unsigned Long
1078h Active Energy Line 3 Hurgs\;ﬁgigg)Wh Unsigned Long
107Ah Reactive Energy 1 Hurg\c/l;?ﬂifgagarh Unsigned Long
107Ch Reactive Energy 2 Hurg\c/l;?ﬂifgagarh Unsigned Long
107Eh Reactive Energy 3 Hurg\c/l;?ﬂifgagarh Unsigned Long
W | saneaton
1082h (Norn\iglltsgia-ll-igg;ol_ri) (2) cents Unsigned Long
1084h (Norn\iglltsgia-ll-igg;ol_r?) (2) cents Unsigned Long
1086h (Norn\iglltsgia-ll-igg;ol_r?) (2) cents Unsigned Long
1088h (Nornﬁglr ﬁgﬁ;ﬂg;% (2) cents Unsigned Long
108Ah (Norn(iglr ﬁgﬁ;ﬂggcﬁ) (2) cents Unsigned Long
108Ch (Norn(iglr ﬁgﬁ;ﬂggg‘% (2) cents Unsigned Long
108Eh Maximum Average Active Power L1 W Signed Long
1090h Maximum Average Active Power L2 W Signed Long
1092h Maximum Average Active Power L3 W Signed Long
1094h lea;(;::rr:t] Xlgtl}?/z-gg\?vseelr VA Unsigned Long
1096h Maximum Apparent Active Power L1 VA Unsigned Long
1098h Maximum Apparent Active Power L1 VA Unsigned Long
109Ah Maximum Apparent Active Power L1 VA Unsigned Long
109Ch AveraP%?sggti\I/qi:to chsrl from W Unsigned Long
109Eh AveragPiII::cht;\;itP g\ll_\llgr from Var Unsigned Long
10A0h Active Energy from Hundreds of Wh Unsigned Long

Pulses Input CH1

(Wh*100)
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MODBUS-TCP

address Measurement description Unit Format

on | Reacefneoyon M e | unsaned Long
10A4h C;'.::ﬁg: -erxstsicg'l?orfmor mA Unsigned Long
10A6h Three-phase Apparent Energy Hurgs'rb‘ehd:lgB;/Ah Unsigned Long
10A8h Apparent Energy L1 Hurgsl/'rb‘ehdflgg;/Ah Unsigned Long
10AAh Apparent Energy L2 Hurgs'rb‘ehd:lgg;mh Unsigned Long
10ACh Apparent Energy L3 Hurg?/fr?flgfc);/Ah Unsigned Long
10AEN Generated Treephase | Hundreds of W | Unsigned Long
10BOh Generated Active Energy L1 Hu?%ﬁii;g)\/vh Unsigned Long
10B2h Generated Active Energy L2 Hu?%ﬁii&‘;)\/\/h Unsigned Long
10B4h Generated Active Energy L3 Hu?%ﬁgigg)\/vh Unsigned Long
togon | Cenertes Treepnase | et o3 | unsgnea ong
10B8h Generated Reactive Energy L1 Hurgsl/;iﬂifgo\;arh Unsigned Long
10BAh Generated Reactive Energy L2 Hu?g;?ﬂifgo\;arh Unsigned Long
10BCh Generated Reactive Energy L3 HU?SL?ﬂifgc;;arh Unsigned Long
togen | Conerted Treerase | Hurcrete A | nsignea Long
10COh Generated Apparent Energy L1 Hu?gfﬁflgg;/Ah Unsigned Long
10C2h Generated Apparent Energy L2 Hu?@fﬁflgz;mh Unsigned Long
10C4h Generated Apparent Energy L3 Hu?@fﬁflgi);mh Unsigned Long
11A0h Current Transformation Ratio (CT) (ran gclejrlli-tZOOO) Unsigned Long
11A2h Voltage Transformation Ratio (VT) (ran glénit-soo) Unsigned Long
11A4h Pulse Energy Weight (*3) (ranlé';itl_4) Unsigned Long
1200h Partial Balance Active Energy Hu?%ﬁii;&wr‘ Signed Long

1202h Partial Balance Reactive Energy Hundreds of Varh Signed Long

(Varh*100)
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Moa')dlzllr’:;:cp Measurement description Unit Format
1204h Partial Balance Apparent Energy Hurgsl/'rb‘ehdflgg;/Ah Signed Long
1206h Factor €/Energy (moneyFact) Cents €/KWh Unsigned Long
1208h Factor CO2/Enrgy (CO2Fact) Cents CO2/KWh | Unsigned Long
120Ah Timer 1 free running hh*100 + mm | Unsigned Long
120Ch Timer 2 count-down hh*100 + mm Signed Long
120Eh Average Active Power L1 W Signed Long
1210h Average Active Power L2 W Signed Long
1212h Average Active Power L3 W Signed Long
1214h Thresg;:gf/z ng‘e’f'e”t VAr Signed Long
1216h Average Reactive Power L1 VAr Signed Long
1218h Average Reactive Power L2 VAr Signed Long
121Ah Average Reactive Power L3 VAr Signed Long
121Ch Average Apparent Power L1 VA Unsigned Long
121Eh Average Apparent Power L2 VA Unsigned Long
1220h Average Apparent Power L3 VA Unsigned Long
1222h Maximum Active Power L1 W Signed Long
1224h Maximum Active Power L2 W Signed Long
1226h Maximum Active Power L3 W Signed Long
1228h Maximum Apparent Power L1 VA Unsigned Long
122Ah Maximum Apparent Power L2 VA Unsigned Long
122Ch Maximum Apparent Power L3 VA Unsigned Long
122Eh Insertion’s configuration (*4) (ra%neitl— 4) Unsigned Long
1230h Status (*5) - Unsigned Long
1232h IP address (*6) - Unsigned Long
1234h HOST NAME (*7) unit Unsigned Long
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MO;%I::;:CP Measurement description Unit Format
1236h Slave-ID + FW Ver. (*8) - Unsigned Long
1238h Three-phase Maximum Current mA Unsigned Long
123Ah Three-phase Minimum Current mA Unsigned Long
123Ch Minimum Current Line 1 mA Unsigned Long
123Eh Minimum Current Line 2 mA Unsigned Long
1240h Minimum Current Line 3 mA Unsigned Long
1242h Maximum Three-phase Voltage \" Unsigned Long
1244h Maximum Voltage Line 1 Vv Unsigned Long
1246h Maximum Voltage Line 2 \Y Unsigned Long
1248h Maximum Voltage Line 3 \" Unsigned Long
124Ah Minimum Three-phase Voltage Vv Unsigned Long
124Ch Minimum Voltage Line 1 \ Unsigned Long
124Eh Minimum Voltage Line 2 Vv Unsigned Long
1250h Minimum Voltage Line 3 \" Unsigned Long

1252h ... Not used
129%h
%o
1300h Total Harmonic Dls_tortlon (THDI1) | (thousandths of Unsigned Long
current line 1 fundamental
harmonic)
%o
1302h Total Harmonic Dls_tortlon (THDI1) | (thousandths of Unsigned Long
current line 2 fundamental
harmonic)
%o
1304h Total Harmonic Dls_tortlon (THDI1) | (thousandths of Unsigned Long
current line 3 fundamental
harmonic)
%o0
1306h Total Harmonic Dlst_ortlon (THDV1) | (thousandths of Unsigned Long
current line 1 fundamental
harmonic)
%o0
1308h Total Harmonic Dlst_ortlon (THDV2) | (thousandths of Unsigned Long
current line 1 fundamental
harmonic)
%o0
130Ah Total Harmonic Dlst_ortlon (THDV3) | (thousandths of Unsigned Long
current line 1 fundamental
harmonic)
130Ch ... Not used
1999h
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MODBUS-TCP

address Measurement description Unit Format
%0
2000h Harmonic quule HO (thousandths of Unsigned int
current line 1 fundamental
harmonic)
%o0
2001h Harmonic quule H1 (thousandths of Unsigned int
current line 1 fundamental
harmonic)
%o0
2002h... Harmonic Module Hn (thousandths of . .
201Eh ! Unsigned int
current line 1 fundamental
harmonic)
%0
201Fh Harmonic mo_cIuIe H31 (thousandths of Unsigned int
current line 1 fundamental
harmonic)
2020h ... Not used
20FFh
%0
2100h Harmonic quule HO (thousandths of Unsigned int
voltage line 1 fundamental
harmonic)
%o0
2101h Harmonic quule H1 (thousandths of Unsigned int
voltage line 1 fundamental
harmonic)
%o0
2102h... Harmonic Module Hn (thousandths of . .
211Eh ! Unsigned int
voltage line 1 fundamental
harmonic)
%o0
211Fh Harmonic mo_cIuIe H31 (thousandths of Unsigned int
voltage line 1 fundamental
harmonic)
2120h ... Not used
21FFh
%0
2200h Harmonic mc_)dule HO (thousandths of Unsigned int
current line 2 fundamental
harmonic)
%0
2201h Harmonic quule H1 (thousandths of Unsigned int
current line 2 fundamental
harmonic)
%o0
2202h... Harmonic Module Hn (thousandths of . .
221Eh X Unsigned int
current line 2 fundamental
harmonic)
%o0
221Fh Harmonic mo_cIuIe H31 (thousandths of Unsigned int
current line 2 fundamental
harmonic)
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2220h ... Not used
22FFh
%o0
2300h Harmonic quule HO (thousandths of Unsigned int
voltage line 2 fundamental
harmonic)
%o0
2301h Harmonic mc_)dule H1 (thousandths of Unsigned int
voltage line 2 fundamental
harmonic)
%o
2302h... Harmonic Module Hn (thousandths of . .
231Eh : Unsigned int
voltage line 2 fundamental
harmonic)
%o0
231Fh Harmonic mo_dule H31 (thousandths of Unsigned int
voltage line 2 fundamental
harmonic)
2320h ... Not used
23FFh
%o
2400h Harmonic quule HO (thousandths of Unsigned int
current line 3 fundamental
harmonic)
%o0
2401h Harmonic mc_)dule H1 (thousandths of Unsigned int
current line 3 fundamental
harmonic)
%o0
2402h... Harmonic Module Hn (thousandths of . .
241Eh . Unsigned int
current line 3 fundamental
harmonic)
%o
241Fh Harmonic mo_cIuIe H31 (thousandths of Unsigned int
current line 3 fundamental
harmonic)
2420h ... Not used
24FFh
%o
2500h Harmonic quule HO (thousandths of Unsigned int
voltage line 3 fundamental
harmonic)
%o0
2501h Harmonic quule H1 (thousandths of Unsigned int
voltage line 3 fundamental
harmonic)
%o0
2502h... Harmonic Module Hn (thousandths of . .
251Eh ! Unsigned int
voltage line 3 fundamental
harmonic)
%o
251Fh Harmonic mo_cIuIe H31 (thousandths of Unsigned int
voltage line 3 fundamental
harmonic)
2520h ... Not used
25FFh
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MODBUS-TCP

address Measurement description Unit Format

2600h Oliy facto.r for harmoqlc module ) Unsigned long
conversion current line 1 (*9)

2602h owvy factqr for harmor]lc module ) Unsigned long
conversion voltage line 1 (*9)

2604h Real part Har_monlc H1 ) Signed int
current line 1

2605h Imaginary part I-_Iarmonlc H1 ) Signed int
current line 1

Real part Harmonic H1

2606h ) - Signed int
voltage line 1
2607h Imaginary part I-_Iarmonlc H1 ) Signed int
voltage line 1
2608h Real and Imaginary parts
Harmonic Hn - Signed int
267Bh current and voltage line 1
267Ch Real part Harmonic H31 ) Signed int

current line 1

267Dh Imaginary part H_armonlc H31 ) Signed int
current line 1

Real part Harmonic H31

267Eh : - Signed int
voltage line 1
267Fh Imaginary part H_armonlc H31 ) Signed int
voltage line 1
2680h ...
27FFh Not used

2800h oliy facto.r for harmoqlc module ) Unsigned long
conversion current line 2 (*9)

2802h oVy factqr for harmor_uc module ) Unsigned long
conversion voltage line 2 (*9)

2804h Real part Harmonic H1 ) Signed int
current line 2

2805h Imaginary part I-_Iarmonlc H1 ) Signed int
current line 2

Real part Harmonic H1

2806h : - Signed int
voltage line 2
2807h Imaginary part I-_Iarmonlc H1 ) Signed int
voltage line 2
2808h Real and Imaginary parts
Harmonic Hn - Signed int
287Bh current and voltage line 2
287Ch Real part Harmonic H31 ) Signed int

current line 2

287Dh Imaginary part H_armonlc H31 ) Signed int
current line 2

Real part Harmonic H31

287Eh : - Signed int
voltage line 2
287Fh Imaginary part H_armonlc H31 ) Signed int
voltage line 2
2880h ...
29FFh Not used
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MODBUS-TCP

address Measurement description Unit Format

2A00h i3 facto.r for harmoqlc module ) Unsigned long
conversion current line 3 (*9)

2A02h ov3 factqr for harmor]lc module ) Unsigned long
conversion voltage line 3 (*9)

2A04h Real part Har_monlc H1 ) Signed int
current line 3

2A05h Imaginary part I-_Iarmonlc H1 ) Signed int
current line 3

Real part Harmonic H1

2A06h : - Signed int
voltage line 3
2A07h Imaginary part I-_Iarmonlc H1 ) Signed int
voltage line 3
2A08h Real and Imaginary parts
Harmonic Hn - Signed int
2A7Bh current and voltage line 3
2A7Ch Real part Harmonic H31 ) Signed int

current line 3

2A7Dh Imaginary part H_armonlc H31 ) Signed int
current line 3

2A7ER Real part Harn_10n|c H31 ) Signed int
voltage line 3

2A7Fh Imaginary part H_armonlc H31 ) Signed int
voltage line 3

NOTES:
(*1) Regarding the lineBower Factor, please note that:

* in case of inductive Power Factor, its value wi#t positive; viceversa in case of
capacitive Power Factor

» when the Power Factor is undefined (current is)zeéhe instruments returns the value
“2000” to report about this situation (it is thenclition in which the instrument displays
three dashes - -“)

» Cosp: the instrument does not provide @psand reports instead the corresponding
Power Factor value.

(*2 ) Regarding Current and VoltagendF please take note that:
* ThdF represents the normalised voltage and cucrest factor
e ThdF% = |ThdF(in cents) — 100|

* in case the ThdF is not computable (e.g. when nure), the instrument provides two
words equal to FFFFh, corresponding to an invadithdit is the condition in which the
instrument displays three dasHhes -*)

(*3) Possible values foPulse energy Weight
e 1:10 Wh/VArh per pulse
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e 2:100 Wh/VArh per pulse
e 3: 1000 Wh/VArh per pulse
e 4: 10000 Wh/VArh per pulse

Even in case the instrument has the Output progeamas Alarm function (i.e. it is not using
the Pulse function), the command always returnsvisight value previously programmed

(*4 ) Possible values fomsertion’s Configuration:
« 1. GENERIC
« 2. THREE-PHASE
» 3: BALANCED THREE-PHASE
e 4: SINGLE-PHASE

(*5) Status(1230h ): following the meaning of the four bysent:

BYTE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
Status Status Status Status
0 Not used
OuUT3 OuUT2 | OUT1 OuTO
1 Not used DHCP
Not used
Not used

Status OUTX = > out-X activated
Status OUTX = 0> out-X deactivated
DHCP =1 -> DHCP enabled

DHCP =0-> DHCP disabled

(*6) IP address( 1232h): returned on 4 byte, each describing aaddess filed.
Example: 192.168.1.10 will be reported in:
Byte 3 = 10;
Byte 2 =1;
Byte 1 = 168;
Byte 0 = 192;

( *7 ) Host Name( 1234h): is the number (max 3 digits) to jointhe instrument name for the
Host-Name service (NetBios)

Example: 14 yields the Host NarABNALYZER-014
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( *8 ) Slave ID + FW ver.( 1236h) : following theJnsigned Longd-bytes values and their

meaning :
BYTE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0 FW Ver. (Low Byte)
1 FW Ver. (High Byte)
2 Slave ID
3 Fixed to O0h

To get the actual Firmware version, thé&N Ver’ filed should be divided by 100;
Example: Slave_ID + FW ver.= 004B 066Ch correspdods

Slave ID = 75 (004Bh )

FW Ver. = 1.02 (066Ch / 100)
The Duca-LCD-ETH instrument h&ave ID = 75(4Bh)

(*9 ) Factor for harmonic module conversion

In order to calculate the absolute values of haimomodules of current and voltage
(expressed in A and V) use the following formulaluding the conversion factai e av
(one for each phase):

\/(Reikn2+lmikn2)*aik

|Hikn|: \/5*28*105

[A] n=2,..,3landk=1, 2,3

|Hixn| = module of n-th harmonic of current line k

Re kn = Real part of n-th harmonic of current line k

Im ixn = Imaginary part of n-th harmonic of current lie
aix = conversion factor of current line k

\/ (Revkn2 +Im vknz)* av,

J2* 28107

IHv,| = [V] n=2,..3landk=1,2,3

|Hvin| = module of n-th harmonic of voltage line k

Re \, = Real part of n-th harmonic of voltage line k

Im vy, = Imaginary part of n-th harmonic of voltage line
avk = convertion factor of voltage line k

Harmonic modules expressed in thousandths of the fdlamental harmonic:
|Hiy|

Hi,, (%) = * 1000 n=2, .., 3landk=1,2 3
|Hi,|
|Hvkn|

Hv,,(%0) =— *1000 n=2,...,3landk=1, 2, 3
|Hvk1|
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Total Harmonic Distortion values expressed in thousndths of the fundamental
harmonic:

N 2
2. [Hiy|
THDI, (%) =2 ——*1000 k=1, 2, 3andN= 21 0 31(see Notel)

| 'k1|

N 2
2| Hvi|
THDV, (%o) =;—* 1000 k=1, 2, 3andN= 21 o 31(see Notel)

[HV,

Notel: in the Setup menu of the instrument is pdedo set the total number of harmonics
through which are calculated THD values

DATA FORMAT:

Unsigned Long it means a binary number of 2 unsigned words{§2

- Signed Long it means a binary number of 2 words (32 bit); wki@s number is negative it
is expressed in 2’'s complement format.

- Unsigned Int it means a binary number of 1 unsigned wordsb{f)6

- Signed Int it means a binary number of 1 words (16 bit)ewhhis number is negative it

is expressed in 2’'s complement format.

In general, a part from the above mentioned cagardeng Power Factor, when a value is not
computable or exceeds its admitted input measureraege, theaull/invalid value is :

- FFFF FFFFh foUnsigned Long
- FFFFh forUnsigned Int
- 7FFFh forUnsigned Int
This is the condition in which the instrument degd dashes - -“.

FileName: Man_Ethernet_Eng_DUCA-LCD_vOrA.doc Pag. 29 di 32



DUCA-LCD Ethernet User Manual DUEAT energia spa

4.2 WRITE MULTIPLE REGISTERS FUNCTION (10h)

The following table describes the possibtenmandsthe user can send to the instrument, using
the function WRITE MULTIPLE REGISTERS - function {&0h).

MODBUS-TCP address Command description Unit Format
11BOh (Reset Energie)
11B2h (Reset min/Max Peak) | Commands for Reset and Outputs 2 d
11B4h (Reset Average) (*9) - Wor
11COh (Set Output status)
11A0h Current Transformation Ratio (CT) (ran gUenilt_szooo) Unsigned Long
11A2h Voltage Transformation Ratio (VT) (ra nggitls—GOO) Unsigned Long
. Units .
11A4h Pulse Energy Weight (*3) (range 1-4) Unsigned Long
NOTES:

(*9) Reset and Output Commands

It is possible to issue Reseto to drive anOutput using the commandWrite Multiple
Registet (Function 10h) at the following addresses, wdtia specific value listed in the table
below:

* 11BO0h (to Reset Energy counters)

* 11B2h (to Reset min/Max Peak values)
e 11B4h (to Reset Average values)

e 11COh (to drive an Output)

In order to execute Resetcommand or to activate/deactivate @utput, the following value
must be sent:

Address Word Description MS Word LS Word
11BO0Oh 2 Energy Reset 11B0Oh 55AAh
11B2h 2 Peak Reset 11B2h 55AAh
11B4h 2 Average Reset 11B4h 55AAh
11COh 2 Set (activate) Out 1 11COh 55B1h
11COh 2 Set (activate) Out 2 11COh 55B2h
11COh 2 Set (activate) Out 3)( 11COh 55B3h
11COh 2 Set (activate) Out %)( 11COh 55B4h
11COh 2 Reset (deactivate) Out 1 11COh 55A1h
11COh 2 Reset (deactivate) Out 2 11COh 55A2h
11COh 2 Reset (deactivate) Out"3 11COh 55A3h
11COh 2 Reset (deactivate) Out'y} 11COh 55A4h

W Prepared to manage outputs 3 e 4
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Example: in order to activate Output 1, you mustenat address 11COh the value 11C055B1h
(= 297817521 decimal).

In general, if a value different from one of thdsted in the table is sent, the instrument will
return the Exception “ILLEGAL DATA VALID” (03).

Regarding th®©utput management, the following rules apply:

* The Outputs can be driven only one at a time.

* The Outputs can be remotely driven only if prograedmm the instrument adlarm function
(and not as Pulse outputs).

* An Output can be driver only if not currently aldgaactivated by an Alarm condition; in
case an Output is currently “in Alarm”, it cannat teeactivated by a remote command.

4.3 REPORT SLAVE ID FUNCTION (11h)

It is possible to get the instrument identified) ) using the function REPORT SLAVE ID —
function 17 (11h). This function returns the instent ID and the internal Firmware Version.

The answer format is the same as described foFtimetion 03 at the address location 1236h,
with the description note (*8).

The Duca-LCD-ETH instrument h&ave ID = 75(4Bh).
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DUECATD energia disclaims any liability for any damage ersonal injury arising from
incorrect or improper use of its equipments.

This document may be subject to changes withoot pitioce.

Document codeMan_Ethernet Eng_ DUCA-LCD_vOrAVersion vOrA — November 2012
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DUCATT energia s.p.a.

Via M.E. Lepido, 182 - 40132 Bologna - Italy
Tel.: 051 6411511 - Fax51 402046 WEB: www.ducatienergia.com

E-mail (Commercial)info@ducatienergia.com

E-mail (Technical)Supporto_Analizzatori@ducatienergia.com
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