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1 Introduction

Synergy is a software for control and supervision of Lovato Electric products equipped with communication capabilities
via serial ports, ethernet or modem. Supported protocols are Modbus RTU, Modbus ASCII and Modbus TCP. For the
updated list of Lovato Electric products supported by Synergy please visit www.lovatoelectric.com at the section
dedicated to the software.
The software is able to:
e manage multiple communication channels at the same time;
pair the devices to the various channels;
collect data from all devices and store them in a database;
display the collected data in graphical pages or tables;
generate graphs and alarms from the contents of the data tables;
allow access to the devices and their data according to the rights of the different users.

Synergy is a client-server application based on MS SQL Express. It runs the web server MS IIS Express to manage the
user interface.

This manual describes the functionalities available for the users updated to version 8. If some features mentioned in this
manual is not present in the software, proceed with the upgrade to the latest version.

2 Hardware and software requirements

PC/SERVER HARDWARE REQUIREMENTS
e Dual core CPU, 2GHz;
4GB RAM;
hard disk 60GB (dimensions depend on how many data will be recorded);
SVGA 1024x768, 16bit colours;
ethernet RJ45 LAN board;
communication port number and type according to the application: ethernet, serial RS485, serial RS232 or
modem types.

Synergy is an application based on services (SQL and web) for which we do not recommend the use of laptops due to
the limited hardware and software performance.

SUPPORTED OPERATING SYSTEMS AND BROWSERS
e  Windows 7, Windows 8.1 Pro, Windows 10 Pro, Windows Server 2008R2 std, Windows Server 2012(R2) std.
Both the 32bit and 64bit versions are supported. Server systems must have framework .NET 3.5 activated.
Update to latest official Microsoft release of the installed operating system.
Note: according to system configuration, the setup procedure could require the connection to internet
and access to Windows Update services.
e  MS IExplorer, Google Chrome, Mozilla FireFox (latest versions recommended for each browser).

For updates of the requirements please visit www.lovatoelectric.com at the section dedicated to the software.

3 Setup

It is recommended to faithfully follow the steps below. In case assistance is needed during the installation, please
contact our Technical Support.

In order to install the software properly, an account with the privileges of the "true" administrator of the system (users of
user or poweruser type are not allowed) is required.
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During installation of the software, anti-virus and firewall should be temporarily disabled.

If the wireless network is supposed to be used while Synergy runs, please enable the wireless lan board and connect it
to an available access point before installing.

To run the setup for Synergy installation, log in the PC/Server as an administrator user and click with the mouse right
button on the setup.exe file and choose "Run as administrator".

The setup procedure starts to collect the system information about the machine on which the installation is being run
(follow the instructions shown on screen). Only if the minimum system requirements are satisfied the setup procedure
proceeds with the activation code generation.

I Lovato Blectric - Symergy vl setup m I Lovato Biectric - Symergy vl sehip ]
. P 0000 gemssssssssssssasss - "B — g tesassssssssnass |
Lovalo Electric - Synergy v6.0 satup S V n(‘l'q V Lovalo Electric - Synergy v6.0 satup S T n(‘l'q V
—slectric o I —slectric v I

Presaquisiles. Curren] syslem Presaquisiles. Curren] syslem

CPU cones fmin. 2) (I CPU cones fmin. 2) (I

GPLU spoed (min 2000 Hz) [ BRECE GPU spoed (min 2000 Hz) & 300

FRAM {min. 2048 Mb) @ 4098 My FRAM {min. 2048 Mb) @ 1098 My

OF version @ Microsah Windows NT 6.7.7601 Service Pack 1 OF version @ Microsah Windows NT 6.7.7601 Service Pack 1

Dk (miny 60 Gl) @ Uit C, From spnce 148,9 Gb - Unit O, Fros spacs 195 Gb - Unit G, Fres Dk (miny 60 Gl) @ Uit C, From spnce 148,9 G - Unit O, From spacs 195 Gb - Urit G, Fros
space 67,3 Gb space 67,3 Gb

Not satisfied minimum system requirements Satisfied minimum system requirements

I Lowmeo Blectne - Synergy ve0senp i | . . M
Lovato Electric - Synergy v6.0 setup SS"H(.‘I'(J.V'
—electric h g)

You need o vald Licance fils (LICENCE XML) to proceed.

M you have o valid Licence file (LICENCE XML) chick the bution Next' 1o proceed
- if you don't have a valid Licence file (LICENCE.XML), click the bution 'Create summary file' to creais a file
‘SUMMARY TXT" to ask for a vahid Liconos file

Licence activation code:

MTAZMDRCNUJENZK:

Croate Summary file

—|

If a licence file is already available, then the process can go on; if not, click on “Create summary file” push button to get
the “summary.txt” file to be sent to LOVATO Electric in order to get a valid licence.xml file.
With a valid licence file, the installation can be performed by loading the file when required by the procedure.

The setup proceeds automatically to install Synergy and all the necessary prerequisites that vary according to the
operating system and the components already installed on the machine. The whole process may take several minutes. A
window lists the operations which are carried out.
During the installation process, you may be asked for rebooting the machine. Failure to reboot during the setup could
cause an improper installation.
The onscreen instructions should also be followed to complete the job successfully.
After installation, Synergy can be accessed opening a browser and typing in the address bar:

e http://localhost:9876/ if opening the browser on the same machine where the installation took place;

e  hitp://<HOST>:9876/ if opening the browser on another PC on the same network, where <host> means the IP

address assigned to the machine on which Synergy is located.
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If a certification of authority is available for the server, the secured version of http protocol can be used by accessing the
server at port 9875:

e https://localhost:9875/ if opening the browser on the same machine where the installation took place;
e  https://[HOST>:9875/ if opening the browser on another PC on the same network, where <host> means the IP
address assigned to the machine on which Synergy is located.

The access ports can be changed by the “Configurator” tool installed together with Synergy.
In case of need to remove Synergy, go through Windows Control Panel.

4 Synergy login and users

Synergy access requires authentication.

Synerqgy _ILovato

—_electric

User jadmin

Password [semee
Login

4.1 Users

3 types of users are defined.
o Administrator. One of these users is already predefined after setup:
V' user; admin
v' password: admin
After the first login, it is recommended to change the password.
The "Administrator" type user has no limit of action. It defines all other users and for each of them decides on
which devices, pages and datalogs it can operate.
For example, it is the company IT manager.
e Poweruser.
The "Poweruser" type user can not perform operations on the channels of communication, but it can act without
restrictions on all devices assigned to it by the administrator.
Typically it is the manager of energy services in the company.
e User.
The "User" type user can access information about the devices assigned to it by the administrator, but it is not
allowed to make changes to the pages, data tables, graphs and alarms.
For example, it is the manager of a department in the company.
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4.2 Browsing the software and menu bar

Once logged in Synergy with one of the credentials, the upper part of the page is always available to the user and
contains everything needed to navigate through the functions of the software.

SyTErGy AR L ovato

____electric

Home page Channel Device Fage Data log Chart Alarm Report User Utilities

There are three graphical icons to click on:
{ir togetto Synergy home page (see section 5);

sz to getto the page identified as main (see section 8);

? to open the contextual help;
o log out Synergy to end the session or to change the user (closing the browser will carry to the same result).
Below the graphical icons the message area is available to show information for the user (open alarms, elapsed license,

).

The menu bar contains links to all the functions to which the current user has the rights. Along the manual the symbol

Ee

will appear followed by a text of the menu bar to be clicked to access a function.

4.3 Users management

“Administrator” type user can create (EUser—Wew), manage and modify (EUser—»Show) all the other users of
different type, selecting the role.

The creation of a user involves the filling of the following fields.

User
Usemame |admin
................ -

; - | S¥iergy
ame {Administrator 4 J. slectric
Role admin v \ Jser
Password I ..... / i

: [ Legin
E-mail |synergy@Iovatoelectric.com E-mail must be unique
Language English  ~
Enabled to WebAPI  [#

User name and password are used to log in, while the name and e-mail fields are identifiers within Synergy. A language
among those available can be assigned to the user.

The Web Api option enables the user to access the data logs in the database by calling the web service (see the
dedicated section in this manual).
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If the user is not an "administrator” it should be given the devices, pages and tables which it can access to. Thus, after

saving the new user, enter the modification option by clicking ¢ next to the user to be modified, accessing the following
screen.

LBLEL L1 01 e = U1 == = B - Gt =4 = e 1

User

Username [Jzer
Meme  [user
Surname [q

Fale m
Password [oame. |
E-mail user@user E-mail must be unique
Lenguege [English =]
[ Delete l [ Disable ] [ Save ]
User - Devices o
Devices Selected devices
RGKBO0SA = =]
RGKE0D :

DMGE00-M3 :

[User - Data log B]

[II5e| -Page ED] =
I

Opening the User - Devices tab, select the devices for which the user is given access rights from the list on left. The
same procedure must be followed for data logs, pages and reports.

Logging in with his credentials, the user sees only the items selected by the administrator at this stage. References to
unauthorized items are not displayed.

5 Home page

The home page of the web application is a great starting point to monitor the status of the network and to begin the
usage of the basic functions, thanks to the buttons that lead quickly to the required function.

File Modifics Visualizza Preferiti Strumenti 2

Home page Channel Device Page Datalog Chart Alamm Report User Ufilfies

—_electric

Alamms Information
Lastupdate 13:14:53

Last update - 13:14:53

Alarm starting date Device Measure | Starting value| Ending value] Min | Max
& | 10/18/2013 10:11:00 AM | Impianto distr polveri | KWk | 5584489 0|8
iy| 092820137:1200AM | Fotoohaico ST | VLI 23713 100 | 150
o| 918201382100AM | Fotowoimico ST | KWL2 1 100 | 1500
| 7232013 11:1220AM |  DMG300RED |KWEQV| 388448 1|2

Gumrent SW version §
‘Shaw complate list Cument drivers version &

Pages

[ Single-phase photovoltaic I Energy quality - EN50160 I Moulding departement I General plan view Power factor correction ][ Lovato Electric PV Production ][ ATL ]

[ GEN-SET I Intellimech I Multimeter - General LV Cabinet I Test ][ Command I technological centre layout I Map of Italy ]
Charts

[ Consumption - General I Cost allocation - Various (Daily) Im MAX_MIN V-l ][ MIN-MAX Power ][ Ortea-lcar ][ Photovoltaic plant - Lovato - Production ]

[ Photovoltaic plant - ST Production/Consumption - kW ][ Technological centre - 1st floor - KW ]

In the orange panel, the channel, the device and the software and driver release status can be checked:
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e devices: the number of set devices is indicated, together with how many of them are disabled or in
communication error (the number indicates how many devices have the “red light”, the meaning of which is
explained below);

e channels: the number of set channels is indicated, together with how many of them are disabled or in
communication error, that is with all the connected devices with communication error (the number indicates how
many channels have the “red light”, the meaning of which is explained below);

e software version - latest version of the software - URL of the page to download the latest version available;

e driver version - latest version of the driver - URL of the page to download the latest version of the drivers.

The latest version available for download and URL are displayed only in case the software and drivers are not updated
and Synergy has available an internet connection.

In the alarm box the list of the last 10 open alarm events is presented.

Alarms

Last 10 alarms - 11:22:24

Alarm starting date Device |Measure Starting value Ending value Min| Max
e | 7428/2014 2:04:01 A RGKE00 Whatt 14.46 g <!
‘o | 7428/2014 T:56:01 AM RGKBO0 hatt 14.46 0|12
o. 7/23/2014 10:03:03 AM | DMGBO0-M3 . W EQY . 27E.18 1] . 100

Show complete list '

Finally, at the bottom of the page there are buttons for quick access to pages and graphics identified as favourites (see

below how to create pages and graphics).
Pacine

Grafici

6 Channel

A channel identifies the means by which the server communicates with the devices in the field, such as a serial or
ethernet connection. Synergy manages multiple channels, whether they are of the same type or different.
The communication channel can be of 3 types:
o ethernet
v' outgoing (Synergy is TCP client, so it opens the initial connection with the channel which must be
assigned with static IP address);
v"incoming (Synergy is TCP server, assigned with static IP, and therefore the devices of the channel will
open the initial connection);
Which opens the connection (TCP client) can have static or dynamic IP.
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e Serial (RS232, RS485, virtual COM);
e Modem (dial-up).

Synergy . @ffr RUCY  Ilovato

__ electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Search channel

Descriptionl Status I 'l Modbusprotocoll 'I IPaddressl
IF port I Serialponl Speed I vlFormat I 'l
Farity I 'l Stop hits I 'l

[ Enahle ][ Disahble ][ Search ]

Channel

Id Status Description | IP address [P port Serial port Modbus protocol Telephone number Last IP address Keep alive kBis
&7 @@ | © 100 | Enabled | ethernet client | 10.39.4.180 | 1001 RTL fes 0.062
< & | @ | 102 | Enabled UsH COmM3 RTU Ma 0.007
o B @ 104 | Enabled in 10.35.4.180 | 5000 RTL fes
&7 #R | @ 103 | Disabled Maodem COm3 ASCI 12343 Yes

The channel management is reserved to “administrator” type users.

6.1 Channel creation (EiChannel—New)

At the creation of a new channel the administrator is prompted to select the type, thus determining the necessary
parameters to be included in following steps.

New
New channe
Search

~

Modem status
Ethernet

Synergy connects to the device

IP address required:

static or dynamic IP address for Synergy
static IP address for the device

Ethernet server

Synergy wait for connection by the device
IP address required:

static IP address for Synergy

dynamic or static IP address for the device

Serial

Modem

10
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6.1.1 Creation of a client type ethernet channel

_ electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

New channel

Channel Id Automatically assigned on creation
Description |Ethernet client

Status [Enabled =]

Wodbus pratocel m

IP address IW

IP port W

Keep alive Yeg =

Save

All fields are required. IP address and port represent the coordinates to open the channel (socket) to the server of the

TCP session. With this type of channel one of the available protocols can be set: Modbus RTU, Modbus TCP, Modbus
ASCII.

If the keep alive option is enabled, Synergy periodically checks the actual activities of the communication channel.

6.1.2 Creation of a server type ethernet channel

__ electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

New channel

Channel Id Automatically assigned on creation
Description |Ethernet Server

Status m

Modbus protocol m

IP address I—

IP port [202s]

Keep alive Yes

Save

Compared with the client type ethernet channel, the IP address field is not to be filled in, since it is unknown and
however not necessary.

11
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6.1.3 Creation of a serial channel

Synergy

D w S

admin 2

<l %
wres ___electric

Home page Channel Device Fage Datalog Chart Alarm Report User LUtilities

New channel

Channel d Autornatically assigned on creation

Description |Ser\a\

Status lm
hodbus protocel m
Serial part 'm
Spesd Im

Format IE
Parity MNone =
Stop bits m

Keep alive Yes =

All fields are required. With this type of channel Modbus TCP is not supported.
If the keep alive option is enabled, Synergy periodically checks the actual activities of the communication channel.

6.1.4 Creation of a modem channel

s.y-ﬁé-];g.y @ T’:? & Administrator Administrator M . ovato
—electric

Home page Channel Device Page Datalog Chart Alarm Report User Ultilities

New channel

Channel Id Automatically assigned on creation

Description

Status v

Serial port v

Speed v

Format v

Parity v

Stop bits v

Modbus protocol R

Telephone r'\umberI

Keep alive [Yes+

Initialization string 7ATED’A'I:&IE)D

Save '

The phone number field contains the phone number of the modem connected to the device to call.

The serial parameters refer to the connection between the PC on which Synergy is installed and the modem connected
to the PC. An initialisation string with AT commands (default ATEO;AT&D0) can be entered in order to enable the modem
to work properly.

The only selectable communication protocol is Modbus ASCII. The keep-alive function can be activated, paying attention
because every modem call is subject to costs related to the telephone operator. For this reason, the keep alive message
is sent to the channel with a frequency lower than the other channel types.

12
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6.2 Showing and modifying channels (EdChannel—Show)

The channels are listed along with the relevant parameters in order to get a quick summary of the network architecture.

“900000
T =

Search Edit Copy Disable Delete
device Channel

ld Statwus  Deseription P address P port Serial port Modbus protocel Telephone number Last IP address Keep alive kBls  Load

The channel settings can be modified by selecting it through the check-box on the left side and by clicking on . The
selection can identify on which channels the enable, disable, delete and copy operations can be performed by clicking
on the dedicated push button. The delete operation of a channel is allowed only if all the devices linked to it have been
previously deleted. If the operation fails, a window appears and shows all the dependencies which are blocking it. Sort
all the dependencies out by deleting them before going on.

A traffic lights for each channel indicates the communication status.
For ethernet or serial type channels:

e & the channel is disabled;
o & all devices on the channel are on line or disabled; the light is green in case all devices on the channel are

disable as well;
o all devices on the channel are off line or disabled:;
e ' some of the devices on the channel are off line.

For modem type channels:

e & outgoing call not active;
. @ outgoing call active.

If the keep alive function is enabled, the quantity of exchanged data per second (kB/s) is calculated. The information can
be used to estimate the necessary bandwidth to avoid bottle necks during the communication between Synergy and the
devices on the channel or to correctly make the dimensioning of a data transmission agreement based on exchanged
data (as for GPRS connection, for example).

By clicking on ¥ icon, all the devices assigned to the channel are listed.

The channels are monitored during the operations in order to keep under control the global performance. The statistics

ASmn

are available by clicking on ==

13
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Channel load statistics

15272018 10:58:15 0 2808 % 0281
15722018 10:58.00 o 1248 % 0764
15722018 10:57 45 1 28.08 % o281
15/22018 10.57.30 0 1082% 0437

I Tokens per secons

L o
50
a0 l w
10

me
B Cucue executon bme

e Token per second: indication of how many activities are open in Synergy for that channel;
e Channel usage: indication of channel saturation;

Queue execution time: indication of how much time Synergy takes to execute all the cyclic activities for that
channel.

If the channel usage approaches to 100% or the queue execution time is close to 5 seconds, modification of the
configuration should be done in order to reduce the number of the device associated to the channel or to increase the
sampling time for the data required to the devices.

6.3 Modem status panel (EdChannel—-Modem status)

In case modem type channels are present, Synergy logs the phone calls identifying the beginning and the end of them,
distinguishing when the phone call is regularly closed because no longer necessary (connection closed by Synergy) and
when the phone call is interrupted because of communication problems.

Syhergy P . ILovato

____electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

search system log

TPE [ userlogin I~ User logout ™ Channel enabled ™ Channel disabled ™ Device enabled | Device disabled [ Server switch on

T Server switch off ¥ Lastreading result failed ¥ Last reading result success M Last reading result unknown T Command ™ vwrite parameters T Gall atiempt
[ Gonnection established T Gonnection closed by Synergy I Connection closed

Devlcel j From l— l_l_ To l— l_ l_

System log

Id Date Description
10637 T/28/2014 3:15:48 PM RGKE00: Last reading result success
10632 772972014 1:13:10 PM DMGB00-M3: Last reading result failed
10633 7/28/2014 11310 P DMGBO0-M3: Last reading result success
10631 7r29/2014 11:11:39 AW RGKB00: Last reading result failed
10628 7/28/2014 11:06:58 At RGKE00: Last reading result success
10628 | 7/29/2014 11:08:98 AM RGKE00: Last reading result failed
10627 7/29/2014 11:04:08 AM RGKE00: Last reading result success
10626 7/29/2014 11:04:08 Ap RGKB00: Last reading result failed
10624 T/29/2014 10:54:55 Ad RGKE00: Last reading result success

10616 | 7/29i2014 $:35:599 AM RGKE00: Last reading result failed hd

14
1387GB02_18.docx



7 Device

The devices are the products in the field which Synergy makes data exchange with, using the modbus protocol.
For the updated list of supported Lovato Electric products consult the website www.lovatoelectric.com at the section
dedicated to software.

7.1 Creation of a device (EiDevice—New)

In order to create a device, all the information required must be filled in.

Description: free text that lets the users recognize the device in Synergy;

model: type of device selection;

channel: channel name on which the device is located:;

status: the device must be enabled to work;

licensed: option to assign one of the available licenses to the device;

modbus node address: modbus node by which the device is identified during the communication; on the same

channel the node number must be unique, while it can be repeated among different channels;

communication alarm: if this function is enabled, in case of communication problems an alarm is generated;

e to send: option to send the communication alarm via mail or to FTP server;

o mail receivers: list of mail address receiving the communication alarm notification; the addresses must be
separated by comma.

Synergy will access the device data only if the device is enabled and licensed. It means it is selected as one of the
devices using the available licences by “licensed” property (see the section about licences).

s ---------------- Q)-'-(‘,C‘-\dz ;
WS admin . mt

n8r y 142 0

y g - —_electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Device

Device ld 78

Description [Rarzao

Model RGKBOD (10,99)  ~

Channel USE -

Status Enabled ¥

Licensed Yes T

Modhus node address [

Communication alarm | Enabled ®
Tozend by FTP + E-mail ¥

Wail receivers finfo@testit

Mominal value Full scale

Voltsge ndicator scals () [qp0 | [sog |
Currert indicetor scale (%) [apn | [soo |
Power indicator seale (W) [2a0 | [son |
Power indicstor seele (048 350 [a00

Power indicster seele (evar) [280 | [son |

The ratings and the full-scale values for some measurements can be entered as attributes of the device, so that
graphical indicators are automatically sized in the most appropriate way when showing these quantities. The rated and
full-scale values included in the creation mask of the device can be overridden if necessary at the time of the creation of
an indicator or a chart.

7.2 Showing and modifying devices ([EDevice—Show)

In the list of devices, in addition to the summary of the main configuration parameters, there is an indicator associated
with each device to indicate the status of communication with Synergy:
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@& device on ling;
# communication problem;
& disabled communication (i.e.the device or the channel is not enabled).

Device
@B
Edit Copy Device Connection Enable Disable Dalete
et
Last read Id  Status Licensed Description Madel Channel Modbus node address Communication alarm

ATL

[
(]
L A B BN N

i
.

The characteristics of the device can be changed by selecting it and accessing the configuration via the icon ==. A
selection box is present for each device, identifying for which devices the enable, disable, delete and copy operations
can be performed by clicking on the dedicated push button. The delete operation of a device is allowed only if all the
objects (pages, data logs, etc) linked to it have been previously deleted. If the operation fails, a window appears and
shows all the dependencies which are blocking it. Sort all the dependencies out by deleting them before going on.

Starting from this page setup menu icons and event (stored in the device memory) reading are available.
= Parameter menu access: the menu list looks like the one of the device.

R o % & MrAdmmmmrE mm
sy ]1ergy ____ electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Device - Parameters

Device |d: 859
Description: DMGE00-M3

Model: DMGE00(0,88) L Send parameters to the device ] l Save parameters'file ] { Upload parameters'file ]
MO1 GENERAL

Parameter code Parameter Last reading date Value um
& PO1.01 CT Primary 150 A
& PO1.02 CT Secondary 9012014 1:30:04 PM 1A
& FO1.03 Rated Valtage /112014 1:30:04 PM 500000 W
& PO1.04 YT Used 91102014 1:30:04 P onN
& PO1.05 VT Primary Q12014 1:30:04 P 120 v
& FO1.06 WT Secondary /112014 1:30:04 FM 120 W

PO1.07 Wyiring Configuration | 90152014 1:30:04 PM | L1-L2-L3-N

Clicking on the menu title, if there are submenus, they are shown. When the last level of submenus is
expanded, clicking on them the relevant parameters of the selected submenu are read from the device and
shown on screen. Click on icon & to modify one of the parameter, change the value to desired and confirm it
with icon & or cancel the operation with icon (%}

The parameters with value different from default have the value highlighted with orange color (as P01.02 in
figure); the modified parameters, but not yet sent to device, have both description and value highlighted in
orange color (as P01.01 in figure).

The following functions are available as well:
o send parameters to the device: all the parameters belonging to the current menu are sent; execute the
function before leaving the menu if some of the parameters have been changed;
save parameters’ file on HD: a file with a copy of the parameters programmed on the device is created;
o upload parameters’ from HD: load to the device the parameters saved in a file saved before.

16
1387GB02_18.docx



2= Access to parameters relevant to EXP1015: only for devices supporting GSM/GPRS EXP1015 module, specific
parameters are available to set up the modem communication.

| Event list: only for devices with built-in memory for event recording, a copy of event memory can be retrieved on
the screen through this function.

If the device and the channel on which it is are not both enabled, some icons could not be present.

If Synergy recognises a device model different from the one set, in the “Model” field both the configured and the detected
device models are indicated. Due to this discrepancy, Synergy does not let parameter menu access hiding the relevant
icons and the supervision is stopped, in order to avoid to work with data which are not consistent.

The devices are cyclically polled by Synergy. If a device does not answer to the query, the software repeats twice the
same message. If the device does not answer for three times, Synergy considers the behaviour as inability to exchange
data, caused by network problems or by a switched off device. As a consequence, in order to optimise the time division
on channels, the device is temporarily suspended for three minutes, after which it is again included in the polling
sequence. During the suspension period of time, a further icon is available:

® click on this icon to force the re-introduction of the device before three minutes are elapsed.

In addition, it is always possible to run a communication test with the device by clicking on &

8 Page

The graphic page is the most intuitive way to read the measurements from Lovato Electric devices in the field connected
with Synergy. The pages are fully configurable and can therefore be constructed by the user and adapted to its needs.

8.1 Creation of a page (E{Page—New)

At this step, a new page is added to the list of those available. The user simply needs to provide a description that
identifies it and decides on the visibility through the "page type" property:
e home page link: in the home page, a button with the name of the page is created, being a direct link to the
page itself;
e home page link - main: it is a favourite page, but the button is better highlighted with orange colour; the icon
7 in the upper right corner is a direct link as well; the main page is only one, if there is already one it loses its
role as the main and becomes favourite.
e standard: links are not created, the only way to access this type of page is to go through the list (@
Page— Show).

From Synergy V6, a new graphic theme for the indicators is available. When a page is created, the user can select if the
new theme (called Synergy v6) or the classic one (named Synergy v5) will be used by selecting it in the “theme” page
property. The theme can be changed at any time. As the indicators have different sizes in the themes, the passage could
lead to the necessity of repositioning or resizing of them.

8.2 Showing and modifying pages (ZdPage—Show)

In the list of existing pages the following functions are available:
¥ selection of the page;
3 page modification: change the page properties set during the creation;
Y indicator (in the page) configuration (see next section);
) visualisation of indicators and measurements collected from the devices;

the page is cloned;
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6 the page is deleted.

8.3 Configuring the indicators in the page (@Page—ﬁhow—»@)
A new page is completely blank. The indicators must be added by i
selecting them from the available list. __

Loy

e Synergy V5 theme: select from the upper right menu; after
the indicator has been selected, click on € to add it to the

page.

e Synergy V6 theme: open the selection panel by clicking on
€2 the panel groups the indicators, so select the group of
interest and then the desired indicator.

4
Home page Channel Device Page Datalog Chart Alarm Report User Ultilities

o, o] | ea Eaed | e s (LY (1N
Circle Halfeircle Gauge Gé_uge
gauge gauge central 0 [[ Cap/ind

Once the type of indicator has been selected the following functions can be performed:

- configuration of the indicator: select the indicator on the page and press the button to modify its properties:
@ copy of the indicator: select the indicator on the page and press the button to copy;
© elimination of the indicator: select the indicator on the page and press the button to delete it;
The three functions just described are available by clicking on the indicator with the mouse right button as well, together
with resizing and alignament function, For the alignament functions, select at least two indicators.
cancel: abort the last modification;
= access to the page just edited to verify the functionality. In the live page, if the logged-in user is administrator or

poweruser, the =¥ icon is available to quickly go back to the editor.

M Grid  activate a grid to help the indicators alignment.

To select an indicator, click on it with the mouse left button: the indicator becomes yellow.

To move an indicator, select it and hold down the mouse left button, then move it to the desired position. Indicators

showing the symbol . in the lower right corner can be resized by directly using the mouse.

When an indicator is to be configured, clicking on the icon =, a window appears which is valid for all indicators: not all
properties are available for all indicators. If a property is not available, the relative modifying area is grey.
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Homepage Canale Dispositvo Papina Datalog Grafo Allarme Utente Uit

[AJEA P Claudia/ Raberts ™

1

104558 R&D 2°P. - privil. - Ammoniche ]

Armnoniche

THD HZ HI H4 HS HE HT HE H3 H10 HI1 HI2 HIZ HI4 KIS
L1 2,63 0,00 0,30 0,20 2,50 0,00 0,20 0,00 0,10 0,00 0,10.0,00 0,10 0,00 0,00
L2 2.73 0,10 0.40 0,10 3,10 0,20 0,10 0,10 0,10 0,10 0,00 0,00 010 0,00 0,00
LS 2,73 0,10 0,40 0,10 2,50 0,20 0,40 0,00 0,10 0,00 0,10 0,00 0,10 8,00 0,00

Amoniche

THD HZ H3 H4 HS HE HT HE H3 H10 HI1 HI2 HIS HI4 HIS
L1 2,96 0,10 1,10.0,10 2,70 0,20 0,70 0.10 0,50 0.10 0,10 £,00 0,10 0,00 0,10
L2 2,57 0,10 1,20.0,10 9,00 0,20 0,50 0.10 0,30 0.00 0,10 £,00 0,10 0,00 0,10
L9 2,66 0,10 1,20 0,20 2,40 6,10 0,10 0.10 0,50 0.00 0,10 0,00 0,10 0,00 0,00

THD HZz H3 H4 H5 HE H7 HE H3 HID HI1 HIZ H13 H14 H1S
113376 1,00 27.70 1,10 26,40 0,70 12,10 0,30 10,20 100 6.0 1,00 3,50 0.70 2.20
L2 47,05 3,00 47.40 2,40 23,00 1,10 12,90 130 3,90 1,40 7.80 0,50 370 1.40 260
L3 34,34 4,50 56,50 2.20 42,50 1,50 27,00 0,40 14,70 0,41 13,00 3,50 7,00 1.50 3.60
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9 Datalog

A data log is a data table consisting of a set of measurements associated with the devices in the field, collected at
regular time intervals. Synergy can manage multiple data log simultaneously.

9.1 Creation of a data log (EData log—New)

The creation of a new data log requires the user to fill in the following fields:

description: free text that identifies the data log;
status: to enable and disable data collection; in case the “triggered” option is selected, the data log will be
automatically started or stopped by Synergy in case of alarm event;
type: to select the use of external memory module (EXP1030 or EXM1030) as a buffer.
o0 online: without memory module
o offline: with memory module

ONLINE -
BUFFER |
. OFFLINE
EXP1030 | =
EXP1031 /%
EXM1030

sampling interval: time interval between a data reading and the next one; date and time when the data log starts
can be programmed:;

downloading interval: when this time elapses, Synergy copies the new content of the memory installed on the
device to the data log of the software (enabled only if the data log is OFFLINE type);

synchronize with clock: if enabled, this property binds recording measurements to the PC clock (for example, if
a sampling interval of 30 seconds is selected, the data is collected with the taking of minutes and when the
second of the minute are 30); this property is not available with OFFLINE type data log;

keep data of last (N days): time depth of the data log; the data will be deleted from the database after N days;
scheduled export: option to get the data table to be exported to an Excel worksheet or in a text file; the export
operation can be performed daily, weekly or monthly and should generally be more frequent than the time
specified in the previous point; it is possible to set the time for daily export, the time and the day of the week for
the weekly export and the time and the day of the month for the monthly export;

format: choice of the file type for the data export, Excel or text files;

to send by: the exported files can be sent via e-mail or to a FTP server (Synergy is an FTP client);

mail receivers: list of mail address which the exported data log file is sent to (enumerate more than one e-mail
address by separating them with a comma).
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Data log
14 5

Description TEST#1
Disabled =
Online *

10 secs
time | 2/15/2018 08 | |00

Yes v

ays) B0

heduled export Every week v

Hour 0|00
Monday

XLS

FTP + E-mail v

info@mail it

((oame ) (e )

Once the datalog is defined and saved, devices and measurements are to be added.

Start to show the datalog (@Datalog—ﬁhow), then press the button “=. The page that appears lets the user define
the devices and measurements included in the data collection.

' ' ==

Seheduled export Evey day =
Format ) -
Tosend by FTP + E-mail ™
Mail receivers |ma,\@ma,\ it
Delete Save
Data log - Devices °
Devices Selacted devices
Device =] RGKB00SA =
DhGBOO-h3
RGKE00 o
Data log - Measures Q
Measures Selected measures
w5 [ search ' Measure Defta Custom description
Id UM Description Description Addd > l M| & |EovActivePower- GEN | Yes
I_ 2054 KWW KWWEQY | Egw Active Power - GEN
== Remove
'_ 2022 | kK KLt L1 Active Povver - GEN
[T 2023 |l WAL2 | L2 Active Povver - GEN l SelenoNs sl EAs |I
[T 2024 |l WAL3 | L3 Active Poer - GEN =

The list of measures contains only the quantities relevant to the selected devices and it can be furthermore filtered
according to the units to simplify the searching operation. Select the measures of interest before adding them by clicking
on “Add” push button. Every measures in the data log, clicking on & icon, can have the “delta” calculation activated as
difference between the current value and the previous one. Finally, a dedicated description can be associated to each
measure to be used as name.

Furthermore new data which are not read from devices can be added to the data collection. This kind of data is
controlled by the “data log in” indicator placed in a live web page. For each record inserted into the data log, the current
value of that indicator is stored. In order to program this data type, access the “Data log — Live data in” panel.

The new quantity can be characterised by a
unit of measure and by the scalable property
which causes the use of “k”, “M”, “G” scale

[ Data log - Devices

[Dm log - Measures factor for the unit of measure when the
quantity is visualized. Once created, the new

Data log - Live data In quantity can be added and managed in
Add new field Synergy as done with all the other measures in

a data log.
UM ¥ | Description |Production lot Scalable
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9.2 Showing and modifying a data log (EiDatalog—Show)
Opening the datalog list, the following functions are available:

_I: selection of data logs;

3 datalog modification (to define the devices and the measurements included in the data collection);
0 selection of device-measures pairs which are visible in the data log;

LB live data visualisation (last readings);

=< search and visualisation of historic data;

| &)

addition of a calculated field to the datalog (data log “on line” type only);

JF’F[

 showing and modifying a calculated field in the datalog (data log “on line” type only).
the data log is cloned:;

@

—= the data log is deleted; the delete operation of a data log is allowed only if all the objects (alarms, reports, etc) linked
to it have been previously deleted; if the operation fails, a window appears and shows all the dependencies which are
blocking it; sort all the dependencies out by deleting them before going on.

"

9.3 Live data visualisation

This page displays the last reading defined for this datalog. The page reloads the data automatically and periodically.
The data can be displayed grouped by the device or timestamp (default). It is also possible to select of which devices
belonging to the datalog the user wants to read data.

................ & (2 (f . =
Syiergy , B
D -
v J. —electric
Home page Channel Device Page Datalog Chart Alarm Report User Utilities
Data log - Filter (]
Device W Reremn
[ Search
Allarmi
Id Date Device Vbatt Detta Vbatt
8749 74202014 NAD10 AM RGHED 1448 o
6748 T804 11:10:00 A RGKEO0 1446 a
B747 2972014 11:09:50 Ap RGHE00 14.46 il
B746 TI29/2014 11:03:40 At RGHE00 14.46 a b
6745 Tr2a0 4 11:03:30 At RGKE00 1446 a
874 T£29/2014 1:08:20 AM RGHED 1445 o
8743 2972014 11:09:10 An RGHE00 14.46 o
&742 Tr29/2014 11.09.00 Ap RiGHE00 14.46 o
&741 2972014 11:08:50 Ad RGHE00 14.46 -0.01
8740 2912014 11:06:40 AM RGKE00 1447 0ot
8739 Fr2912014 1:08:30 AM RGKE0 1446 o
5738 Tr29/2014 11.08:20 AM RiGHE00 14.46 o
8737 Fr2ar014 11:06:10 A RGKE00 1446 i LI

9.4 Historic data visualisation

On this page the data collected so far with this datalog can be searched and viewed, setting the search criteria to filter
the result.

The data can be displayed grouped by the device or timestamp (default). It is also possible to select of which devices
belonging to the datalog the user wants to read data.
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Data can be exported to Excel (.xIsx) by pressing the button "Export to XLS".

Data log - Filter
Device ® DMED

®  Period | Last 24 hours v | o O -
s [ Group by | Timestamp ¥ |

From |z 17 [ - 142 T : . : :
@ [ Search ] [ Export to XLS ] Single sheet

One sheet per day

9.5 Calculated field

The readings present in the datalog can be used to generate others, introducing a calculated field.

To add a measurements in the formula of the calculated field, select the device, the measurement and press the "Add to

the formula" button.

To add the available operations, boolean operators or aggregation (MAX, MIN) and parentheses simply click on the

corresponding button. To add numeric constants the keyboard can be directly used.

Once the formula is ready, it is possible to verify the syntax by pressing the "Verify Formula" button.

Id calculated field Automatically assigned on creation
Data log TEST#1-Claudio-COPY
Description [Total energy (KWh)
Formula R ]
[[DMED310T210kwh] | * 8 [DMGM3LkWh] | [DMED310TZ - | [Wh - Aciive Energy - Impoit. | - |
!DMGM3 |KWh - Active Energy - Import Delta

jV EQV - Eqv Phase Voltage

|trigger 2 - trigger 2
EE][I)@ [ A:‘EdMeasurewthefomu\a _]
) () Do) (evn) (e ()
D N ) = JC JC*» ) - ) | |
" Cos ] ( Sin ] [ Tan ] [ ACas ] [ ASin ] [ ATan ] [ Add Numbers to the formula J
{ Max ] L Min ] [ Abs ] [ Sign ] [ Field separator (,) ]
(A ) [ oo [ wa ) m [ )
[ s ) [ Pow ] [ Ex ] [ 1og ] [ togin ]
((ceiirg ) [ Foor ) ( Tuncae ) [ Round ] [ Remainder )

The aggregation formula are according to the following structure:
MAX([DeviceN].[MeasurementJ],[DeviceN].[MeasurementK],[DeviceM].[MeasurementJ))
MIN([DeviceN].[MeasurementJ],[DeviceN].[MeasurementK],[DeviceM].[MeasurementJ])

To divide the fields in the aggregation formula, add a separator clicking on “Field separator” button.
The aggregation function must terminate with the close bracket “)".

1387GB02_18.docx

25




10 Chart

10.1Creation of a chart (EiChart—New)

Chart

plion | Grafico 1
y time | Minutes v
10

TEST#1

Charttype | Home page link

(osee ) (sme

Chart - Measures ® j

Chart - Alarms (] J

The source data of a chart are the data collected from a specific datalog to be selected when creating the chart.
The user needs to decide on the visibility through the "chart type" property:
e Home page link: in the home page, a button with the name of the chart is created, being a direct link to the
chart itself;
e Home page link - Main: it is a favourite chart, but the button is better highlighted with orange colour; the main
chart is only one, if there is already one it loses its role as the main and becomes favourite.
e Standard: links are not created, the only way to access this type of chart is to go through the list
(e Chart—Show).

Once the chart is defined and saved, it is possible to add the measurements to display. Show the chart (@

Chart—Show) and press the button *. The page that appears lets the user define the measurements included in the
chart and configure the appearance.

Visibility in the indicators of

Chart type (column, point, line) graphical pages
T
v
Device Measure Min Max Chart type Color Z-order Indicator
r & RGHEO0SA | Egw Active Power - GEM | -50 | 100 Lire . 009900 0 s
A4 A
V \ Z-order with respect to
Full scale Colour the others

10.2Showing and modifying a chart (EéChart—Show)

In the chart list the following functions are available:
’ chart selection;

7 chart modification;

=) live data visualisation;

== historic data search and visualisation;

@ the chart is cloned;

6 the chart is deleted.
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10.3Live data visualisation

What follows refers to Synergy from release 5. This page displays the chart based on the latest readings. The page
reloads the data automatically and periodically.

The chart can be exported as an image by pressing the "Export chart as image" button. The image is prepared: right-
click the mouse pushbutton and select “save image as” to create the image file on your PC, or left-click to cancel the
operation.

— e
™ RALES B e _electric
Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Chart - Filter a
testmines[ | Dl sca

#h | Exporchartas
[Chan—Maasures 9]
MIN-MAX Power 02015
140 kv < [1,30] 4 Passing with the mouse pointer on a track, a tooltip is shown with value,
. A track name and date-time of reference.
a6

94

a1 6.825

AWz TSz =0z 0027 ISz Wz ez ez Wz EI0IZTT Sz A0z
Tot [ [1.40] kvar Pressa_01-

The chart can show more than one vertical scale. A new vertical scale is generated for each different vertical range (that
is when at least one of MIN or MAX fullscale values are different) and for each unit of measure.
For example, if on a chart the following must be plotted:
1. Equivalent active power - plant 1, scale 0...100 kW
2. Equivalent active power — plant 2, scale 0...100 kW
3. Equivalent reactive power — plant 1, scale 0...100 kvar
4. Equivalent reactive power — plant 2, scale 0...50 kvar
three scales are generated:
e scale 1, 0...100kW, reference for track 1 and 2 which share the unit of measure (kW) and range (0...100);
e scale 2, 0...100kvar, reference for track 3, which shares the range (0...100) with track 1 and 2, but the unit of
measure is different (kvar);
e scale 3, 0...50kvar, reference for track 4, which shares the unit (kvar) with track 3, but the range is different
(0...50).

Every scale is represented with the color of the track. If the scale is shared, the scale color is inherited by the track with
the highest value for the “Z-order” property (it means foreground level).

Some more options are available:
e Last hours/minutes/seconds: field where the user can set how much time in the past must be shown starting
from the moment of visualisation.
o Fixed scale: with the option selected, the chart is shown with the vertical ranges indicated during the set of
tracks, otherwise the scales are dimensioned according to the track values to better use the chart height.
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10.4Historic data visualisation

On this page a chart displaying data referred to a time window can be viewed. The graph can be exported as an image
by pressing the "Export chart as image" button. All the other functions are the same described for live data visualisation.
Moreover, it is possible to zoom in along the time axis, going to the beginning of the time range of interest with the
mouse pointer and then keeping down the left button up to the end of the time range itself.

The chart can be made by a single line or by more than one. In the latter case, together with the global chart, a graph
dedicated to each single line is created. On this charts, comparisons among lines referred to different time slots are
permitted by adding the time slot of interest through the preselection function.

Chart - Filter

® Perod |Last7days N

Main time slot selection Fram : To

Fixed scale . [ Export chart as image ] [ Show ]

[ Chart - Measures

Add a new time slot for the

comparison with the main
time slot. Id From To Short description Description

Chart - Comparisons

& @ 12| 2/8/2018 2:09:00 PM | 2/15/2018 2:09:00 PM v

r Add a comparison ]

Example:

Main loads
121912016, 09:4

il

L

00:00:00 08/05 02:00:00 06/05 04:00:00 08/05 06:00:00 08/05 08:00:00 06/05 10:00:00 08/05 12:00:00 06/05 14:00:00 08/05 16:00:00 06/05 18:00:00 06/05 20:00:00 08/05 22:00:00 0&/05

I [1.100] KW 211 - Test Laborstory - Potenza Attive Equivalente [l [1.100] KW 100 - LV Genersl cabinet - Potenza Attiva Equivalents
Global chart with two lines
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JLR_QLMLL JL@L&EQH&L& .AL

00:00:00 08/05 02:00:00 08/05 04:00:00 08/05 05:00:00 06/05 08:00:00 08/05 10:00:00 D8/05 2:00:00 06/05

14:00:00 08/05 16:00:00 08/05 18:00:00 08/05 20:00:00 D8/05 22:00:00 08/05

00 07/05 (15 4]13]1‘ 15) ":v]J]TJ 05 (15) 08:00:
borstary - Potenza Ativa Equivaiente [l 11.190]

Comparlson for the first line (black in the global chan‘) on two different days (red for May 6™, orange for May 7)

w"hu) 05 (15) 12:00:00 ] /05 (15) H:IJ:U 05 (15) 16:00:00 :| 05 (15 131]133’“ 15) 20:00:00 T“ 15) 22:00:00 07/05 (15)

= AANWMW
,‘W’[ DD kW 100 - LV General cabinet - Potenza Aftiva Equivalente [15)

[10:24:47 7/5/2016]
52.22

12:00:00 06/05 14:00:00 08/05 16:00:00 08705 18:00:00 08/05 20:00:00 0805 22:00:00 06/05

00:00:00 08/05 02:00:00 08/05 04:00:00 08/05 08:00:00 06/05 08:00:00 08105 10:00:00 08/05

[ T T T T T T T T T T T
00:00:00 07/05 (15) 02:00:00 O7/05 (15) 04:00:00 07/05 (15) 06:00:00 07/05 (15) 08:00-00 07/05 (15) 10:00:00 07/05 (15) 12:00:00 07/05 (15) 14:00:00 07/05 (15) 18:00:00 07/05 (15) 18:00:00 O7/05 (15) 20:00:00 0705 (15) 22:00:00 O7/5 (15)
M [1105] KW 100 - LV General cabine! - Potenzs Ative Equisients (15

Comparison for the second line (purple in the global chart) on two different days (yellow for May 6%, green for May 7t)

11 Alarm

11.1Creation of an alarm (EAlarm—New)

On data collected from a datalog an alarm can be activated by setting the limit values of a measurement with MIN and

MAX fields. If the measurement sample is below the minimum or above the maximum limit, an alarm is generated and
notified:

e with the symbol & in the upper right corner of every page; close to the symbol the number of open alarms is
indicated;

e inthe last 10 alarm list in the home page =

e inthe complete list of alarms ((@AI&rm—»Measures alarm list);
e by e-mail or to an FTP server (Synergy is an FTP client).
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Enabled v

Data log TEST=2
Device DMG
Measure ALl
Range Always
Description Overcurrent
Min 0
Max 10

ndby | E-mail
Enable datalog v #TEST3-TRIGGER v
end by | E-mail

Disable datalog v #TEST3-TRIGGER v

info@mail if
Mail text

The receivers and the content of the notification mail are customised for each alarm (enumerate more than one e-mail
address by separating them with a comma).

An alarm configuration is active within a time range (see below how to configure a time range): it means if a measure
goes out of set limits, the alarm notification appears only if within the associated time range.

Once the alarm referring to a data log has been created, if any chart based on the same data log exists, using the
configuration options of the chart the user can add in it horizontal lines indicating the minimum and maximum thresholds
for the monitored measurement.

An alarm event can be used to enable or disable a data log with the property “triggered” set, for example to run data
sampling only in particular situations with anomalies.

11.2Showing and modifying an alarm (EAlarm—Show)
In the alarm list the following functions are available:

" selection of alam;

3 modification of alarm;
@ the alarm is cloned:
6 the alarm is deleted.

11.3Alarm event visualisation (EdAlarm—Measures alarm list)

On this page, which can be also entered through “& icon in the upper right corner, alarm events that have occurred and
registered in the system are shown.

Starting from software release 4, Synergy identifies with different symbols the alarms according to the following table
which defines active, reset, recognised and closed alarms.

Type of alarms In progress or Acknowledged or not Notification area Symbol in the
ended alarm? alarm? symbol tables
Active alarm In progress Not acknowledged &
Reset alarm Ended Not acknowledged No symbols @
Recognised alarm In progress Acknowledged &
Closed alarm Ended Acknowledged No symbols “
30
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By default, only the open (active, reset and recognised) alarms are shown. The search filter can be modified to select
events to be displayed. For each alarm, the time stamp and relevant values of the measurement for the begin and end of

the alarm are recorded. Clicking on & symbol, the alarm is acknowledged and the symbol shown becomes &, while
the name of the user who made the action is noted. It is possible to cancel the acknowledgement clicking on ““a: the
symbol comes back to @&, but the last user acting on the alarm is recorded.

s-y--i;ié-f:g"')'/' &%, QIR S s

____electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Alarms - Filter

Alarm status | Open = Device = Alarm =
Fon [ I Te [ 1T

Alarms
I Device Alarm  Measure Min Max  Alarm starting date  Starting value Alarm ending date Ending value User
Mg | 330 | RGKEOD | allarme 13| Vhatt | 0 13 7292014 437:00 PM 14.47

/% 280 | DMGBOO-M3 export WEQY | 0 100 | 72352014 10:03:03 Ab 27618 Mr Adrministrator

The list of alarm events can be exported in Excel format (.xIsx) by pressing the "Export to XLS" button.
In the home page the last 10 active, reset and recognised alarms are listed.

11.4Communication alarm visualisation (EAlarm—Communication
alarm list)

Starting from Synergy V4, entering this page, a system log is available with all the events relevant to device
communication errors, leading to the network diagnostic.

____electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Search system log
Type ™ useriagin ™ User logout I channel enabled T channel disabled ™ Device enabled I Device disabled [ Server switch on
™ Server switch off ¥ Last reading result failed ¥ Last reading result success W Last reading result unknawn ™ command ™ wirite parameters ™ call atternpt

[T connection established [ Gannection clased by Synergy [ Connection closed

De\rlcel j From I— I_I_ To I— I_ I_

System log
Id Date Description

10637 7/28/2014 3:15:48 PM RGKB00: Last reading result success
10632 7/28/2014 1:13:10 FM DMGB00-M3: Last reading result failed
10633 | 7292014 111310 PM DMGB00-M3; Last reading result success
10631 | 7/28/2014 11:11:39 AM RGKB00: Last reading result failed —
10628 7/29/2014 11.06:58 AM RGKB00: Last reading result success
10628 | 7/28/2014 11:06:58 AM RGKE00: Last reading result failed
10627 | 772872014 11:04:08 AM RGKE00: Lastreading result success
10626 7/29/2014 11:04:068 AM RGKB00: Last reading result failed
10624 7/29/2014 10:54:55 A RGKEO0: Last reading result success

10616 | 7/29i2014 §:35:59 AM RGKE00: Last reading result failed hd
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12 Report

12.1Introduction

The report are post-processed data starting from the data collected through the data log set in Synergy. Therefore, they
are not a further data collection from devices which increases the network traffic, but they take advantage from the
contents of the database. The immediate advantage is that a report can be created, modified and deleted without the
risk of losing or affecting the data collected by Synergy.

The starting point for the management of reports are the time range (simply called “range” in Synergy), that is periods of
time which serve as a filter for the collected data. The ranges are also properties used by the alarm functions as
described above. Reports are available starting from Synergy release 4.

12.2Creation of ranges (EReport—New range)

A range is a filter whose mesh is made by the hours of the day, the days of the week and the months of the year. Range
examples are:

1) all the days, from 8:00am to 5:00pm;

2) from Monday to Friday;

3) December;

4) all Sundays from 3:00pm to 5:00pm;

5 .
Furthermore, a time range has a period of validity which can be well confined between a start date and an end date, or it
may be mobile, such as the last week or last month starting from the time of analysis, or it may not have a beginning and
an end.
By accessing the creation function of the range, the user can set all the properties described above.

................ AL I Y E—

SyErgy Lovato

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Range

Description

From
®  Always
From
Days v
To
Ta

® Mo

Save

Filter ]

from[ |:[ 7o [+] allhours | AND | i gays | AMP | Al months

Sunday v @ Remave from the filter

January v @
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The first operations to be performed are the typing of a description which will identify the range in the software when
used in other functions, and the definition of the validity period, which by default is set to:
o “from” always

e “t0” now Range

which is the typical case with the range always valid | Description |,:1
(active). -
If the other fields are selected, that is one of the
options available for property "from" and one of the
options of the property "to", because all
combinations are valid, the user can create different | To
types of validity periods:

1) from 2014 January 30" to now;

2) from 2014 April 1% to 2014 April 30™; ) )

) from “last 7 days” to now; [ Detete |[ save |

) from “last 15 days” to 2014 March 25t

Last Days

3
4
5) ..

After the determination of the validity period, the user is required to save the information by clicking on the button

Save

The next step is the application of the filter made by the hours of the day, the days of the week, the months of the year or
any combination of these. If there is no selection, the filter has no effect.

Al kiours | AME | A days | AND ) Al months

The filter logic makes the homogeneous selections valid at the same time (logic OR), while the created groups are
intersected among them (logic AND). In other words:

1) all selections of hours of the day are valid at the same time;

2) all selections of the days of the week are valid at the same time;

3) all selections of the months of the year are valid at the same time;

4) hours of the day, the days of the week, the months of the year are crossed among them.

Examples.

1) (8:00-11:59, 15:00 — 16:59) AND (Monday) AND (All months).
The involved data are the ones collected on Monday, from 8:00am to 12:00am (11:59:59” p.m.) or from 3:00pm
to 5:00pm (4:59:59" p.m.).

2) (8:00 - 16:59) AND (All days) AND (All months).
The involved data are the ones collected all the days from 8:00am to 5:00pm (4:59:59” p.m.).

3) (15:00 - 19:29) AND (Monday, Tuesday, Wednesday) AND (January, February).
The involved data are the ones collected all Mondays, Tuesdays and Wednesdays of January and February,
from 3:00pm to 7:30pm (7:29:59” p.m.).

Note the use of 0-24 hour format for hours.

The ranges are typically used to determine the energy consumption within different energy tariffs.

ENERGY TARIFF DAYS HOURS

F1 From Monday to Friday 8:00am — 7:00pm

F2 From Monday to Friday 0:00am — 8:00am and 7:00pm — 12:00pm
Saturday and Sunday 0:00am - 12:00pm

In Synergy a range for each of the three combinations in the table must be created (F2 consists of two "sub ranges").
Energy tariff F1.
1) [EeReport—New range.
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Range

Description | F1

From O Ahways

O From

O Last Days
To O To

®  Now

L

(oo ) e )

2) Click on , then on &

3) Select hours from 8:00 to 18:59, click on & to add the hours of the day;
4)  Select days Monday, Tuesday, ..., Friday adding each of them by clicking on @

[Filter

From 08 |- 00 |To 18 - 53 @
Friday v @
January v |©

5) Click on

AN
[ | 08:00 18:59 Dl g

Monday
Tuesday

] | Wednesday
Thursday

Friday

F2 is made of two ranges, the former for days from Monday to Friday during the night, the latter for weekends.

Energy tariff F2.
Range
Description ||:2 - Nights = |
From ® Ahways
O From
O Last Days
To O 1o
®  Now
Range

Descrption [F3 - \Weekends

From

@ Always
O From
O Last

O To

®  Now

Days W

To

00000759 A" | & | monday || Al months
19:00 23:59 Tuesday
) | Wednesday
Thursday
Friday

[ Remaove from the filter ]

AND

All hours Saturday |10 | All months

Sunday

[ Rermove from the filer ]

If desired, the F2 ranges can be aggregated in a table as described below.

1387GB02_18.docx
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Exceptions which are based on hours of the day, days of the week, days of the month and months of the year can be
created in a time range. They can be classified as “inclusive” when an external (even partially) time segment is added to
the range and as “exclusive” when the time segment is subtracted. For each time range, exclusions are applied before
the inclusions are. For example, if the following exceptions are created:

1) Include: from 10:00a.m. to 12:00a.m.

2) Exclude: from 11:00a.m. to 11:30a.m.
the exception comes to be “include from 10:00a.m. to 12:00a.m.”. If the following exceptions are created:

3) Include: from 10:00a.m. to 12:00a.m.

1) Exclude: from 11:30a.m. to 1:00p.m.
the exception comes to be “include from 10:00a.m. to 12:00a.m. and exclude from 12:01a.m. to 1:00p.m.

In order to create exceptions, a dedicated panel is available to select the exception type and the time segment of interest
(i.e. December 25t from 10:00a.m. to 12:00a.m.).

Exceptions o

First EXCLUSION rules are evaluated , and then INCLUSIVE ones. Check the rules for avoid Overlays

No Exceptions found

Add Exceptions

From To =) All hours | AND | 4y days AND [ days AND [ Al months Inciude + ‘I Create Exceptions
Day 1 o ‘ Remove from the filter

Week day: Sunday L+ ]

Menth January v Q@

12.3Showing and modifying ranges (ElReport—Show range)

Access this section to search and modify the ranges clicking on &
In case of modification of a range, the collected data are not cancelled. The “visibility” is what changes.
By clicking on ' icon, the range is cloned.

12.4Calendar of ranges (EéReport—Range calendar)

Through the calendar function, a visual representation of the time range coverage is shown. After the selection of the
month of interest, for each hour a colored box is drawn according to the following meaning:

D(grey): the considered hour is not covered by any of the time ranges;

(red): more than one time range is covering the considered hour; by clicking on the box the overlap details are
described;

D or I:I (“other colors” with or without transparency): the considered hour is covered by the time range identified by
the color; if the box is transparent; the coverage is not full.
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Synergy S i /L ovato ]

Y electric

Home page Channel Device Page Datalog Chart Alarm Report User Utilities

Search range

Filtro mese: [03/2017 [W' [ 14 Description [From[To
@ [130|  Weekend ]
@ | 129 Nt working g '.
@ |12 Working hours | ||

4 032017 »

DayHourl 0 [ 12|34 [s5|6[7[s[a nw[n[e[n|[u[nE[6[7][w[n[2]2]2]n

v [ HBBEERERONOCENOOCE NN NENOOD

e AEAEAEEEEN D D ONEOCOCENEEEEOC

oA IR IERERECONNOORRCOODOONMEENENEOO

v ANAIENEEEEEEEEEEEEEEEENER

ssn B EIIEEEEEEEEEEEEEEEEEEDN

s ANNEENENCOCDCONECOCCENEENENDD

v B BRBEIERERONOOEENOOCO NN NN N OO

s ENNEEEENCO O CONECOCCEEENENDD

12.5Creation of tables (EdReport—New table)

The tables are different “views" of data collected in the data logs. In the same table it is possible to:
e join data belonging to different data logs;
o filter data with the time ranges;
e aggregate values to get the minimum, average, maximum and delta (that is the variation of the value) of each
measures within each time range;
e sum the aggregate values (for example all the average values) of each device along all the time ranges;

e sum the aggregate values (for example the energy delta, that is the energy consumption) of each time range
along all the devices.
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SYTErgy

Table

Table Id 12

Description Energy

Sampling inferval 10secs ¥
Synchronize with clock | yes v

Aggregalion Delta v

Sum Per row and column ¥

Keep data of last (days)

Scheduled expor No v
Format v

To send by N v

Mail recemers

G=) =)

The creation of a new table requires the filling of the following fields:

e description: free text identifying the table;

e sampling interval: time distance between a table updating and the following;

e synchronize with clock: this property is fixed and hinds the measures recording to PC clock (for example, if a
sampling interval of 30 seconds is selected, the data are synchronised with the value of seconds as 00 and 30);

e aggregation: choice of the type of aggregation for the data in the table among the options of minimum,
maximum, average or variation (delta) of the value;

e sum: option to sum the data relevant to a measure of a device in a data log (rows) along the time ranges and/or
the data relevant to all the measures in a time range (column);

o keep data of last (days): time depth of the table;
scheduled export: option to get the data table to be exported to an Excel worksheet or in a text file; the export
operation can be performed daily, weekly or monthly and should generally be more frequent than the time
specified in the previous point;
format: choice of the file type for the data export, Excel or text files;

o tosend by: the exported files can be sent via e-mail or to a FTP server (Synergy is an FTP client);

e mail receivers: list of mail address which the exported table file is sent to (enumerate more than one e-mail
address by separating them with a comma).

The content of each table can be engineered by applying an offset and a gain filling in the dedicated table:

Pivot
Working hours Mot working hours Weekend
X Difset 0 | Offset 0 | Offset 0
& TEST-FASCE-ART|DMGM3[KVV L1 WS i K
Maoltiplicatore 1 | Moltiplicatare 1 | Moltiplicatore 1
Ofizet 10000 Ofizet ] Offset ]
(2] x Income 1
Moltiplicatore 0.17 Moltiplicatore 1 Moltiplicatore 1
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12.6 Showing and modifying tables (EiReport—Show table)

Once the user has defined and saved a table, the selection of Data logs—Devices—-Measures triplets among all the ones
generated by the created data logs can be made. In other terms, the columns with the data relevant to a measure of a
device can be taken from different data logs.

In order to do this the table must be searched (EReport—»Show table) and the button & must be pressed. The page
which appears lets the user indicate the time ranges of interest as well.

synerg y | B T A o %

Dalets ! S ‘
(
| Rang
tad o
9o iz Description
[ << Remove , F2 - Mght:
F2
Data logs - Devices - Measures
waiable D; Selacted e
- Data log Device  Measure
v ¥ | W EQV Lot B -
Enargy consumption | DMGSOO.NG | Kihe
Ditalog  Desice Messure << Ramove l Poser absorption | DMGE0D-MG | kW EQV.

Pomer absontion| ROK | kW EOV.

It is obtained a filter per rows (with the time ranges) and per columns (with the Data logs-Devices—Measures triplets) of
all configured data logs. The result can be viewed by clicking on EReports—»Show table and then on == to retrieve
the data for a period of interest. If, for example, two data logs are considered with two columns taken from the first one
and one column taken from the second one (highlighted with colours) with a time range applied, the following result is

got.
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Datalog 1

Widasure 1
Mdasure 2

Tirrle ran

M
=

Datalog 2

Time range 1

=

Meature

Table

Tinerange 1

b
i

Neasure 1
Neasure 2

by

Neasure 3

For each time range, a table with the same measures is automatically generated. By accessing the aggregated data

(EE4dReport—Show table + <=

), for all time ranges and all the measures maximum, minimum, average or delta values

are available according to what selected in the "aggregation” property of the table. It could be useful to have multiple
tables which differ from each other only for the type of aggregation. Each table can be exported by clicking on
(omrens )

Yes 30 No

10 secs Yes

o
=

No

No

Sum

Energy
Pivot ranges
Data log-Device-Measure F1 F2 - Nights F2 - Weekends Total
Energy consumption-DMGE00-03-kWh+ 1381.43 1258.69 BY2.89 333N
Chiller energy-DhGE00-03-kith+ 1211.92 1206.46 a00.07 2018.45
259345 246515 117296
Average power
Pivot ranges
Data log-Device-Measure F1 F2 - Nights F2 - Weekends Total
Fower ahsorption-DMGE00-b3- kW EQY 91.89 91.09 49276 27574
Chiller power absarption-DMGE00-M 3- k4 L1 3.4 3.4 1.9 957
12379 122.89 124 66
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Minimum power

Pivot ranges
Data log-Device-Measure F1 F2 - Nights F2 - Weekends Total
Fower absorption-DGE00-h 3- kW EQN 35.04 35.04 91.09 16117
Chiller power absarption-DMGE00-M 3- k4 L1 12.27 12.27 1.9 a6.44
47 47 122.949
Maximum power
Pivot ranges
Data log-Device-Measure F1 F2 - Nights F2 - Weekends Total
Power absorption-DMGEO0-M3-k ECY 4490.5 140,14 4490.5 1121.14
Chiller power absorption-DhGE00-k3- K L1 4907 4907 3.4 130,04
539.487 189.21 522.4

Moreover, starting from Synergy release 5, the same tables can be represented with pie and column charts. All charts
can be exported as an image.

To see the charts, it is necessary to enable the selection closed to the chart of interest. The selections are available for
columns if the sum by columns is enabled, while the selections for row are available if the sum by rows is enabled.

lls ¥ Data log-Device-Measure W1 Ly e-20) @ r21av (Lvo-8120-24) @ ez est(so) @ Orotar
@ D CdC-R&D geners! LV-kWh 27385.38 23448 47 14300.05 651330
@ [ cac-Geaneral LV - DMGEI0-KWh 5203008 4730857 1417808 11851761

B Orotal 8541548 7075704 28478.01

In the example above, The column chart for the whole table Data log-Device-Measure and the pie charts for General LV
- DMG900 and F1 range (From Monday to Friday, from 8a.m to 8p.m.) have been selected.

Automatically the following three charts are generated.

Column chart for the whole table Data log-Device-Measure: for both the devices in the table and for the sum of them
the aggregate values are represented for each range and total in different colors. In case of energy consumption, the
distribution of the consumption along the ranges can be analysed for all the loads monitored by the devices.

TI2712015 4:29:07 PM

W F1 (LV8:20) (5] F2 lav (L D-8/ 20.-24) il F2 fest (5-D) [ Total
140000

120000

20000

0000
40000
20000 |
cic Tosl

cdC
RED general LV Generai LV
kih DMGa0D
ki

Pie chart for device General LV — DMG900: for this device, the aggregate values are represented with different colors
in absolute and percentage values in the pie. In case of energy consumption, it is possible to have a picture of the
energy consumption distribution in the different time ranges for the loads monitored by the device.
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712712015 4:29:07 PM

B F1 (L 8-20) (58030.08)
B F2 lav (L 0-8/ 20-24) (47308 57)
F2 fest (5.D) (14178.96)

47308.57
40%

Pie chart for time range F1: the aggregate values for this time range are represented with different colors in absolute
and percentage values in the pie. In case of energy consumption, it is possible to understand how the energy consumed
in a time range is divided among the loads monitored by the devices.

/2712015 4:29:07 PM

M| C4C-R&D general L\/kWh (27385 38)
M| CdC-General LV - DMGE00-kWh (55030.08)

58030.08
68%

Lastly, if the automatic reports are enabled, more table are available for analysis.

Daily report: for each device in the table, a new table is generated with the values calculated for all days of the week,
with the possibility to draw a column chart with the days of the week on the horizontal axis and the values on a stack of
the time ranges for each day.

Daily report 712712015 5:00:28 PM
CdC-R&D general LV-kWh F1 (LV 8-20) F2 lav (L-V 0-8 ] 20-24) F2fest (S-D) Total
Monday 5556.16 43566 0 991278
Tuesday 5535.66 5137.94 0 10673.6
Wednesday 5438.82 47289 0 10167.72
Thursday 5709.54 4814.12 0 10523.66
Friday 5145.2 441091 0 9556.11
Saturday 0 0 7452.49 7452.49
Sunday 0 0 6847.56 6847.56
Total 27385.38 23445 47 14300.05
CdC-General LV - DMG300-kWh F1 (LV 8-20) F2 lav (L-V 0-8/ 20-24) F2fest (5-D) Total
Monday 13506.97 7277.88 0 20784.85
Tuesday 10681.62 9867.5 0 20549.42
Wednesday 10741.48 9850.47 0 2063195
Thursday 11124.45 9641.16 0 2076561
Friday 12278.98 1063126 0 2291024
Saturday 0 0 9232.04 9232.04
Sunday 0 ] 4946.92 4946.92
Total 583335 47308.57 14178.96

Monthy report: for each device in the table, a new table is generated with the values calculated for all months of the
year, with the possibility to draw a column chart with the months of the year on the horizontal axis and the values on a
stack of the time ranges for each month.
41
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Monthly report

January
February
March
April
May
June
July
August
September
October
Nowember
December

Total

January
February
March
April
May
Juns
July
August
September

Qctober

CdC-R&D general LV-kWh

CdC-General LV - DMG900-kWh

F1 (LV 8-20)

27385.38

F1 (LV 8-20)

o

0
0
0
0
0

F2 lav (L-V 0-8/20-24)

23448 47

o
o
o
o
o

23448 47

4730

0

F2 lav (L-V 0-8/20-24)

=

F2 fest (S-D)
0

0
0
14300.05
0
0
14300.05
F2 fest (S-D)
0
0
0
14175.96
0

0

Ti27/2015 5:01:58 PM

Total

119821.03

0

0

o

0

o

08.5

o

0

o
November 0
December 0
308.5

Total 583335 4730857 14175.96

The new tables, which can exported in the same Excel file of the main table, are useful to make comparisons between
different periods, for example to verify the effects of an intervention on the system to improve the energy consumption.

13 Utilities

13.1Licence

At the first run the application creates a temporary license file directly in the installation folder. For example, if the
software has been installed in the default directory suggested by the setup, the file is:
c:\Lovato Electric\Synergy\Licence.xml

A temporary license lets the user work with all the Synergy functions available for a period of 60 days from installation.
After this period, the software remains active only for the configuration of device parameters. To re-enable the functions,
a new license is to be asked to the supplier by sending the activation code (@Utilities—iicence).
The page shows the licence status as well:
e Group: go to www.lovatoelectric.com web page at the section dedicated to the software to verify which group
the involved devices belong to;
e N. devices: number of devices set in Synergy; the license do not limit the number of devices which can be
created, but their use determined by the “Licenced” property of the devices;
N. activated device: number of devices selected by the administrator as licence owners;
Licences: maximum number of devices which can be activated at the same time;
Expiry date: date on which the licences are no longer valid;
Export licence: verification of e-mail sending and FTP client usage licence activation;
Activation code: licence code which must be used to get new licences.

The activation code must be communicated taking care to report it faithfully (pay attention to upper/lower case). For that
reason it is recommended to proceed sending directly the current copy of the file Licence.xml in the directory indicated
above.

Once the new license file Licence.xml with the new permissions is received, overwrite the previous version.
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Licence

Group | No. devices | No. activated devices | Licences | Expiry date
1 1 1 5333 33142014
2 1] a 5999 33142014

Status | Expiry date
Export licence | Enable | 3/31/2014

Licence activation code MTAZMDRCNUJENzkz

13.2Server

This page lets the user start and stop the server and set some parameters to configure the application.

—electric

tomepage Chamnel Davice Page DEiEg Chsn AEm User Lmimes

Server

13.2.1 Server

To start and stop the server or check the status, enter the username and password of an administrator of the PC on

which Synergy is installed and then press the button for the function required.

In case a restart of the server is needed, first stop it, then wait 10 seconds to allow an orderly shutdown and then start it.
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Server

Password

Windows users to run/stop the server

[ Server status ][ Run server ]l Stop server ]

13.2.2 Server settings

Do not change these settings unless specific instructions from Lovato Electric.
Recommended values are:

e #Threads: 5
Thread pause (ms): 20
Ethernet channel - Admitted registers offset for measures grouping: 10
Serial channel - Admitted registers offset for measures grouping: 10
Modem channel - Admitted registers offset for measures grouping: 10

If you need to change these parameters, proceed as follows:
1. stop the server (see par. 13.2.1);
2. change the parameters and save;
3. start the server (see par. 13.2.1).

13.2.3 Mail client settings (SMTP server settings)

To make the e-mail service available for the application, specify a valid mail outgoing server (SMTP). Contact your
network administrator to know the correct configuration parameters.

The name shown in the "sender" field will appear as the sender of the e-mails from the system (not necessarily it has to
be an existing email).

The TEST button will send an e-mail to the address which has been set in the configuration of the user currently
connected.

SMTP server

SMTPserver  |smip.domain.it
SMTP port 25
SMTP user

SMTP password

Iail sender swo@domain.it

13.2.4 FTP server settings

In order to enable the file transfer through FTP protocol, it is necessary to indicate a valid FTP server.
Contact your network administrator to know the correct configuration parameters.

The TEST button will copy a test file to the FTP server.
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FTP server

FTP server  [ftp.domain.it

FTP port 21
FTP user user
FTF password password

13.3Export definitions

The export definition function produces a *.zip file with complete definitions and images used in Synergy. The user can
select the objects which should be exported. The system automatically propose to export all their dependencies as well.
For example, if a chart is selected, the data log on which the chart is built is selected too.

13.4Import definitions

A *.zip file produced by the export function can be imported into other instances of Synergy through the import function.
To import the file, press the "Select file" button and wait for loading (loading is finished when the file name appears on a
green background). Press the "Import" button and wait for the import message occurred.

Find on website www.lovatoelectric.com (section dedicated to the software) some "scenarios", which are sets of
definitions for typical configurations.
The imported scenarios must be "fitted" to the specific application. Step by step guides are also available on the website
to help the user in the configuration.

13.5Import drivers

To import the drivers, press the "Select File" button to select the XLS file downloaded from www.lovatoelectric.com
website (section dedicated to software) and wait for the file upload (the upload is finished when the file name appears on
a green background). Press the "Import" button and wait for the import message occurred.

13.6Ilmport language

In the standard installation of Synergy the user interface is available in 6 languages:
e |talian;

English;

French;

Spanish;

Russian;

Polish.

On website www.lovatoelectric.com (section dedicated to the software) other languages are available. Use "Import
language” function to import the file downloaded from the website. If the language already exists, it is overwritten,
otherwise it is added to the other ones available for the users.
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13.7Import theme

Some of the features of the theme of the web pages of Synergy can be changed by modifying the style sheet. On the
website www.lovatoelectric.com in the section dedicated to the software some style sheets (*.css file) which can be
imported using the "Import theme" function are available.

13.8Import logo

If the system administrator wants to introduce its own logo always present in every page of the web application, using
the "Import logo" function the Synergy logo in the upper left corner can be replaced. The size of the file, *. png type, must
be 215x70 pixels. The Lovato Electric logo cannot be changed.

13.9System log

The system log lists all important events, in order to monitor the use of the application.

13.10 System diagnostic

This page contains some useful diagnostic information in the event of malfunction.
If requested by Lovato Electric, copy the contents of the page and paste them into the body of an e-mail to be sent to the
referring person in Lovato Electric

13.11 Web api

Synergy offers a RESTful web service by which third party applications can call APIs (Application Program Interface) in
order to retrieve the collected data of a data log directly from Synergy database. The Web APIs should be used just for
data reading. The data log configuration must be performed through Synergy web interface as described in the above
sections.

The API access is ruled by the system administrator who can enable the created users to consume the service, which
will ask the application to authenticate itself with the same credentials of the user. Username and password are
encrypted with BASE64 algorithm.

The API call has the following general structure:

http:/{RemoteServer}:{port}/api/DataLog/DL_x/D_y/M_z/{date_start}/{date_end}

RemoteServer: remote server IP address where the service is active;

port: remote access port;

DL_x, D_y and M_z are the coordinates to identify a measure of a device in a data log;

date_start and date_end are respectively the start date and the end date of the time window which the data of
interest are included in; format yyyymmggThhmm (year, month, day, hour, minute).

Synergy web interface helps to compile the API call in the proper way by giving:

o the selection of the target measure among all the ones available through the data log — device — measure filter; the
selection of the data log is mandatory, while it is not necessary to select the device if a measure is targeted for all the
devices, or the measure if all the measures of a device are targeted, or all the measures of all the devices are
desired;

e the server information;
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o choice between http and https protocols;
¢ information about the time window of interest, by defining the start and the end dates and times or by calling for the
last (from 1 to 1000) samples despite of the time stamp.

Data logs - Devices - Measures
Data log Devices Measures Remote Server address Port SSUL/HTTPS
MyDatalog v M v 1 | Reset fields
® From[3/23/2017 | [11 |- 146 |To[3/2472017 | [11 |:[46 [ Update Ur
Last |1 Sample/s  (Allowed range: 1 - 1000)
Datalog  Device Measure Web Api URL
MyDatalog http:/{{RemoteServer}-{port}/api/Datalog/DL_158/D_al/M_all/{date_start{[yyyymmgg]T[hhmm]}}/{date_end([yyyymmgg]T[hhmm])}
MyDatalog  DMGM3 | VL1 http://{RemoteServer}:{port}/api/DatalLog/DL_158/D_994/M_1/{date_start([yyyymmgg]T[hhmm]}}/{date_end([yyyymmgg]T[hhmm]}}
MyDatalog  DMGM3 | VL2 | hitp/{RemoteServer}.{port}/api/Datalog/DL_158/D_994/M_2/{date_start([yyyymmgg]T[hhmm]}}/{date_end([yyyymmgg]T[hhmm]}}
MyDiatal nn | DACIAD A1 hitn (/D amateCarsant InortlanilDiatal anfDl 1600 GOAM _AAats ctadilusuuemman Tihhm o I Aots andlusememan] Tihbenm 1N

The user can copy the result of the selection which is published in the “Web Api URL" column and use it in the
application. The API call must include in the header:

e username and password with BASE64 algorithm coding;

e selection of the data file among JSON, TXT and XML.

Example of Web Api use in VBA for Excel. WebApiURL contains the API call as compiled by Synergy and published in
“Web Api URL" column.

xmihttp.Open "GET", WebApiURL, False

xmlhttp.setRequestHeader "Authorization”, “Basic " + Base64Encode(username + ":" + password)
xmlhttp.setRequestHeader "Accept™, "application/json"

xmlhttp.send

xmlhttp.responseText contains the file with data.

In the example the selected format is JSON, but calls with header with “text/csv” and “application/xml” options are
accepted. If the format is not specified, JSON is the default.

For example, if in Synergy a data log (assigned with ID = 142) has been created for two devices:
1) DMGMS3, assigned with ID = 994;
2) DMED310T2, assigned with ID = 993;
from which two measures are read every 20 seconds:
1) equivalent voltage V EQV;
2) active energy kWh, recorded along with the delta value;

if the last two samples are called, one of the three following file is returned.

JSON

[

{
"IdDatalog": 142,

"TimeStamp": "2017-03-04T10:05:00",
"IdDevice": 993,
"DeviceDescription": "DMED310T2",
"MeasureList": {
"M300": {
"Description": "kWh",
"Value": "5098.83"
!,
n 4": {
"Description": "V EQV",
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"Value": "134.34"
¥
"D300": {

"Description": "Delta kWh",

"Value": "0"

}
2

{
"IdDatalLog": 142,

"TimeStamp": "2017-03-04T10:05:00",
"IdDevice": 994,
"DeviceDescription": "DMGM3",
"MeasureList": {
"M300": {
"Description": "kWh",
"Value": "6352843.99"
¥
"M4": {
"Description": "V EQV",
"Value": "230.16"
!,
"D300": {
"Description": "Delta kWh",
"Value": "0.09"

j
}
5

{
"ldDatalog": 142,

"TimeStamp": "2017-03-04T10:04:40",
"IdDevice": 993,
"DeviceDescription": "DMED310T2",
"MeasureList": {
"M300": {
"Description": "kWh",
"Value": "5098.83"
s
"M4": {
"Description": "V EQV",
"Value": "134.46"
s
"D300": {
"Description": "Delta kWh",
"Value": "0"
H
H
s

{
"IdDataLog": 142,

"TimeStamp": "2017-03-04T10:04:40",
"IdDevice": 994,
"DeviceDescription": "DMGM3",
"MeasureList": {
"M300": {
"Description": "kWh",
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H
]

"Value": "6352843.9"
¥
"M4": {

"Description": "V EQV",

"Value": "230.15"

!,
"D300": {
"Description": "Delta kWh",
"Value": "0.11"

}
b

XML

ArrayOfDatalLogltem

<DataLogltem>

<DeviceDescription>DMED310T2</DeviceDescription>

<IdDataLog>142</IdDatalLog>
<IdDevice>993</IdDevice>

<MeasureList xmlns:d3p1="http://schemas.microsoft.com/2003/10/Serialization/Arrays">

<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>M300</d3p1:Key>
<d3pl:Value>
<Description>kWh</Description>
<Value>5098.83</Value>
</d3pl:Value>
</d3p1l:KeyValueOfstringMeasureltemo9wfxNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>M4</d3pl:Key>
<d3pl:Value>
<Description>V EQV</Description>
<Value>134.34</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>D300</d3p1:Key>
<d3pl:Value>
<Description>Delta kWh</Description>
<Value>0</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
</MeasureList>
<TimeStamp>2017-03-04T10:05:00</TimeStamp>
</DataLogltem>
<DatalLogltem>
<DeviceDescription>DMGM3</DeviceDescription>
<IdDataLog>142</IdDatalLog>
<IdDevice>994</IdDevice>

<MeasureList xmlns:d3p1="http://schemas.microsoft.com/2003/10/Serialization/Arrays">

<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>M300</d3pl:Key>
<d3pl:Value>

xmlns:i="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://schemas.datacontract.org/2004/07/SWC_WebApi.Models">
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<Description>kWh</Description>
<Value>6352843.99</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3p1l:KeyValueOfstringMeasureltemo9wfxNGb>
<d3pl:Key>M4</d3pl:Key>
<d3pl:Value>
<Description>V EQV</Description>
<Value>230.16</Value>
</d3pl:Value>
</d3p1l:KeyValueOfstringMeasureltemo9wfxNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>D300</d3p1:Key>
<d3pl:Value>
<Description>Delta kWh</Description>
<Value>0.09</Value>
</d3pl:Value>
</d3p1l:KeyValueOfstringMeasureltemo9wfxNGb>
</MeasureList>
<TimeStamp>2017-03-04T10:05:00</TimeStamp>
</DataLogltem>
<DataLogltem>
<DeviceDescription>DMED310T2</DeviceDescription>
<IdDatalLog>142</IdDatalLog>
<IdDevice>993</IdDevice>
<MeasureList xmlns:d3p1="http://schemas.microsoft.com/2003/10/Serialization/Arrays">
<d3p1:KeyValueOfstringMeasureltemo9wfxNGb>
<d3pl:Key>M300</d3pl:Key>
<d3pl:Value>
<Description>kWh</Description>
<Value>5098.83</Value>
</d3pl:Value>
</d3p1l:KeyValueOfstringMeasureltemo9wfxNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>M4</d3pl:Key>
<d3pl:Value>
<Description>V EQV</Description>
<Value>134.46</Value>
</d3pl:Value>
</d3p1l:KeyValueOfstringMeasureltemo9wfxNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>D300</d3pl:Key>
<d3pl:Value>
<Description>Delta kWh</Description>
<Value>0</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
</MeasureList>
<TimeStamp>2017-03-04T10:04:40</TimeStamp>
</Datalogltem>
<DataLogltem>
<DeviceDescription>DMGM3</DeviceDescription>
<IdDatalLog>142</IdDatalLog>
<IdDevice>994</IdDevice>
<MeasureList xmlns:d3p1="http://schemas.microsoft.com/2003/10/Serialization/Arrays">
<d3p1:KeyValueOfstringMeasureltemo9wfxNGb>
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<d3pl:Key>M300</d3p1:Key>
<d3pl:Value>
<Description>k Wh</Description>
<Value>6352843.9</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>M4</d3p1:Key>
<d3pl:Value>
<Description>V EQV</Description>
<Value>230.15</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:KeyValueOfstringMeasureltemo9w{xNGb>
<d3pl:Key>D300</d3pl:Key>
<d3pl:Value>
<Description>Delta kWh</Description>
<Value>0.11</Value>
</d3pl:Value>
</d3pl:KeyValueOfstringMeasureltemo9w{xNGb>

</MeasureList>

<TimeStamp>2017-03-04T10:04:40</TimeStamp>

</DatalLogltem>
</ArrayOfDatalogltem>
CSV (TAB separated)
142 2017-03-04T10:05:00 993 DMED310T2 M300 kWh 5098.83 M4 VEQV 13434 D300 DeltakWh 0
142 2017-03-04T10:05:00 994 DMGM3 M300 kwWh 635284399 M4 VEQV 230.16 D300 DeltakWh 0.09
142 2017-03-04710:04:40 993 DMED310T2 M300 kwWh 5098.83 M4  VEQV 13446 D300 DeltakWh 0
142 2017-03-04T10:04:40 994 DMGM3 M300 kwh 63528439 M4 VEQV 23015 D300 Deltakwh 0.11

13.12 Third party devices

Synergy can add to the monitoring third party devices which support MODBUS RTU, MODBUS ASCII or MODBUS TCP

protocols.

A device model must be created by inserting all the necessary information for the communication protocol management
in the dedicated web interface. After the model has been created, it appears in the model list during the device creation
in Device—New and inherits all the monitoring functions already available for LOVATO Electric devices (Data logs, live
pages, alarms, etc...). Parameter setting and commands are not allowed.
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13.12.1 Device model creation

New third party model

Model Id Autoematically assigned on creation
Model |
SW Revision From To

Meodbus READ Function | v |

'® High WORD first ') Low WORD first
® High BYTE first '©) Low BYTE first

Modbus Byte Word Ordering

Save

o Model: model name by which the third party device is identified.

e SW revision: each model can be assigned with a range of firmware revisions which are compatible from modbus
protocol point of view.

o Modbus read function: select if the device supports 0x03 or 0x04 function for data reading; if both the options are
supported, select your preferred option.

o Byte Word ordering: indicate the order followed by the device to return the words and the bytes of the word.

13.12.2 Management of the measure associated with the model

Once the model has been designed, the associated measures can be created, modified or deleted. In order to add a
new measure, the following data are required.

Add measure
Measure Id Automatically assigned on creation
Name | | ®
Short name | | .
Unit of measure ~ ® [NoUM ¥ |
| _I New unit

Type [NUM - Numeric value v |
Enumeration value [ v

R
Modbus address Dxl | 1 - based : Synergy subtracts 1 to the set address
Length :2 | Words' number to read
Format |UI - Unsignedint v |
Scalable M"F'_i Use of "k" and "M" for measures of unit inside indicators
Scale 11 |1 | Divisor used in measures display
Precision | | Decimal places in measures display

[ T —

Mask L I'l | Extraction of bits of interest

MSb LSb

All fields marked with * are required

Cancel I Save '
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Modbus functions 0x03, 0x04, 0x06, 0x10 are supported.

Data type can be:
e integer 16bit with or without sign;
e integer 32bit with or without sign;
e integer 64bit with or without sign;
e enumerator.
Float, double o string data type are not supported.

13.12.3 Export/Import of models

The designed models can be exported and imported in a different Synergy instance. If more than one model has been
created, the selection of the model to be exported is required. If an archive file contains more than one model, when the

import function is run the user is asked for selection of the model to be imported.
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