wo 2018/086840 A1 | I0K 000 U

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert <
0T rpmivation > 0 0 0 0 A0 O 0
International Bureau —/) (10) International Publication Number
(43) International Publication Date = WO 2018/086840 A1
17 May 2018 (17.05.2018) WIPOI|PCT

(51) International Patent Classification: MICHELL Simone; Via XXIV Maggio, 35, 24019 Zogno

GO05B 19/042 (2006.01) (BG) (IT).
(21) International Application Number: (74) Agent: DE BORTOLL Eros ct al.; Via Melchiorre Gioia,

PCT/EP2017/076739 64, 20125 Milano (IT).
(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
19 October 2017 (19.10.2017) kind of national protection available): AE, AG, AL, AM,
- . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(25) Filing Language: English

CA,CH,CL,CN, CO,CR,CU, CZ,DE, DJ, DK, DM, DO,
(26) Publication Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

(30) Priority Data: KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,

16197701.2 08 November 2016 (08.11.2016) EP MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(71) Applicant: ABB S.P.A. [IT/IT]; Via Vittor Pisani, 16, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
20124 Milano (IT). SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

. TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Imventors: LOCATELLI, Emilio Battista; Via de¢'

Medici, 25, 24016 San Pellegrino Terme (BG) (IT).

(54) Title: A COMPUTER-IMPLEMENTED METHOD FOR CONFIGURING ELECTRONIC RELAYS IN AN ELECTRIC POW-
ER DISTRIBUTION GRID

INTERNET or
LAN or WAN

54 {-----

1]

51 CF1, CF2

N EENE

250

FIG. 1

(57) Abstract: A method (100) for configuring one or more electronic relays (2) in an electric power distribution grid (250), said
electronic relays being operatively associated to corresponding switching devices (20) of said electric power distribution grid, charac-
terised in that it comprises the following steps: - providing a graphic user interface (110) on a computer display (52), said graphic user
interface including graphic resources (11, 12, 13, 14, 15) activatable by a user; - providing first graphic resources (11) on said graphic
user interface to select a configuration graphic template (10), said configuration graphic template representing a corresponding control
logic model (10A) for configuring said electronic relays, said control logic model comprising one or more logic elements configurable
(10B) by means of corresponding sets of configuration values (CF1, CF2); - providing second graphic resources (12) to configure one
or more configurable logic elements (10B) of a control logic model (10A) represented by the selected configuration graphic template
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(10); - providing third graphic resources (13) on said graphic user interface to associate one or more configured logic elements (10B) to
a corresponding electronic relay (2); - checking whether said electronic relays meet predefined operating conditions; - if said operating
conditions are met by said electronic relays, transmitting configuration information including said configuration values (CF1, CF2) to
said electronic relays.
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A COMPUTER-IMPLEMENTED METHOD FOR CONFIGURING ELECTRONIC
RELAYS IN AN ELECTRIC POWER DISTRIBUTION GRID
DESCRIPTION

The present invention relates to the field of electric power distribution grids.

More particularly, the present invention relates to a computer-implemented method to
configure the electronic relays of an electric power distribution grid operating at low or
medium voltage levels.

For the purposes of the present application, the term “low voltage” (LV) relates to operating
voltages lower than 1 kV AC and 1.5 kV DC whereas the “medium voltage” relates to
operating voltages up to some tens of kV, e.g. up to 72 kV AC and 100 kV DC.

Electric power distribution grids comprise switching devices (e.g. circuit breakers,
disconnectors, contactors, and the like) designed to enable specific sections of an electric
power distribution grid to operate properly.

Typically, the above-described switching devices are operatively associated with electronic
protection and control devices (hereinafter referred to as "electronic relays") that are adapted
to check the operating conditions of the switchgear by means of suitable sensors and generate
suitable commands to prompt the intervention of associated switching devices, when required
by the operating conditions of the electric power distribution grids, e.g. in the event of failures
or overloads.

As 1s known, the operation of an electronic relay depends on a set of operating parameters
(e.g. protection threshold values, communication parameters, grid parameters, and the like)
that are stored and duly processed by the relay to exploit its functionalities.

Such operating parameters need to be properly set-up (or “configured” according to a widely
used terminology) during the operating life of the relay, e.g. when this latter is installed on the
field or during maintenance interventions.

Traditional solutions for configuring operating parameters of electronic relays in electric
power distribution grids normally require a time-consuming cabling activity to acquire the
inputs and outputs of the relays and an intensive programming activity to model and set-up
the functionalities of the relays.

All these activities normally entail the intervention of specialized personnel with a remarkable
increase of the overall costs.

In addition, generally, it is not possible to obtain preventive information on whether the
configuration of the relays has been correctly carried out before these latter start operating.

The main aim of the present invention is to provide a method for setting-up the operating



WO 2018/086840 PCT/EP2017/076739

parameters of the electronic relays of an electric power distribution grid, which allows solving

or mitigating the technical problems evidenced above.

Within this aim, an object of the present invention is to provide a method to carry out a quick

and efficient configuration of the electronic relays.

A further object of the present invention is to provide a method that can be easily carried out

even by non-specialized operators.

A further object of the present invention is to provide a method that can be easily computer-

implemented without the adoption of expensive processing resources.

These aim and objects are achieved by a method to set-up operating parameters of electronic

relays in an electric power distribution grid, according to the following claim 1 and the related

dependent claims.

In a general definition, the method, according to the invention, comprises the following steps:

- providing a graphic user interface on a computer display, said graphic user interface
including graphic resources activatable by a user;

- providing first graphic resources on said graphic user interface to select a configuration
graphic template, said configuration graphic template representing a corresponding
control logic model for configuring said electronic relays, said control logic model
comprising one or more logic elements configurable by means of corresponding sets of
configuration values;

- providing second graphic resources to configure said one or more configurable logic
elements of a control logic model represented by a selected configuration graphic
template;

- providing third graphic resources on said graphic user interface to associate one or more
configured logic elements to corresponding electronic relays;

- checking whether said electronic relays meet predefined operating conditions;

if said operating conditions are met by said electronic relays, transmitting configuration
information including said configuration values to said electronic relays.

Preferably, said first graphic resources comprise one or more first graphic objects, each first
graphic object corresponding to a configuration graphic template selectable for configuring
said electronic relays.

Preferably, said second graphic resources comprise one or more second graphic objects to
assist a user in providing first configuration values for configuring said configurable logic
elements, said first configuration values being related to global operating parameters used by

said electronic relays.
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Preferably, said second graphic resources comprise one or more third graphic objects to assist

a user in providing individual second configuration values for configuring said configurable

logic elements, said second configuration values being related to individual operating

parameters used by said electronic relays.

Preferably, said third graphic resources comprise one or more fourth graphic objects to assist

a user in associating each configured logic element to a corresponding electronic relay.

Preferably, said step of checking whether said electronic relays meet predefined operating

conditions comprises the step of providing fourth graphic resources on said graphic user

interface to assist a user in acquiring information related to the operating conditions met by

said electronic relays.

Preferably, said step of checking whether said electronic relays meet predefined operating

conditions comprises the step of providing fifth graphic resources on said graphic user

interface to assist a user in providing information related to the operating conditions of said

electronic relays.

Preferably, said step of transmitting said configuration information to said electronic relays

comprises the step of receiving coded information to enable transmission of said

configuration values to said electronic relays, the step of checking said coded information and

the step of transmitting said configuration information to said electronic relays, if said coded

information is correct.

In a further aspect, the present invention relates to a computer program, according to the

following claim 9.

In yet a further aspect, the present invention relates to a computer device, according to the

following claim 10.

Preferably, said computer device is configured to communicate with said electronic relays

through one or more accessory devices. Each accessory device is included in or operatively

coupled with a corresponding electronic relay and is configured to operate as an Internet or

LAN or WAN gateway for said corresponding electronic relay.

Characteristics and advantages of the present invention will emerge more clearly from the

description of preferred, but not exclusive embodiments, of which non-limiting examples are

shown in the attached drawings, wherein:

- figures 1-3 are a schematic views showing a computer device implementing the
configuration method, according to an aspect of the invention;

- figure 4 schematically shows a switching device operatively associated with an

electronic relay provided with an accessory device operating as an Internet or LAN or
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WAN gateway;
- figures 5-11 are schematic views showing the steps of the method, according to the
invention.
With reference to the above-mentioned figures, the present invention refers to a method 100
for configuring one or more electronic relays 2 in an electric power distribution grid 250,
preferably operating at low voltage levels.
Conveniently, the electronic relays 2 are operatively associated with corresponding switching
devices 20 (e.g. a circuit breakers, disconnectors, contactors, or the like) of the electric power
distribution grid 250 to control the operation of these latter.
In figure 2, an electronic relay 2, according to some embodiments of the invention, is
schematically represented.
Preferably, an electronic relay 2 comprises a control unit 21 configured to acquire data related
to the operating conditions of the electric power distribution grid 250, check said operating
conditions and provide suitable commands to prompt the intervention of the associated
switching device 20 in the event of anomalous conditions, e.g. in case of faults or overloads.
An electronic relay 2 may comprise or be operatively coupled with various types of
communication buses 25, 26, 27.
As an example, an electronic relay 2 may comprise a local bus 25 conveniently designed to
provide a communication channel between the control unit 21 and other accessory devices 1,
22, 23, 24 of the electronic protection relay 2. The local bus 25 may implement a
communication protocol of the FIELDBUS type, such as ETHERNET, with communication
modalities of the “multi-master” type.
As a further example, an electronic relay 2 may communicate with further several electronic
protection devices 2A through a system bus 27 of the electric power distribution grid 250. The
system bus 27 may be conveniently designed to provide a communication channel between
the control unit 21 and further electronic devices 2A (e.g. further electronic relays) that may
be also in a remote location with respect to the relay 2. The system bus 27 may implement a
communication protocol of the MODBUS, PROFIBUS, PROFINET or MODBUS-TCP type,
using communication modalities of the “master-slave” type.
As a further example, an electronic relay 2 can communicate with further electronic devices
2B through a switchboard bus 26 of the switchgear including the relay itself. The switchboard
bus 26 is conveniently designed to provide a dedicated communication channel between the
protection and control unit 21 and further electronic devices 2B (e.g. further electronic relays)

of said switchgear. The switchboard bus 26 may implement a communication protocol of the
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FIELDBUS type using communication modalities of the “multi-master” type.

An electronic relay 2 may comprise or be operatively coupled with various types of accessory
device designed to potentiate/expand (as the accessory device 1) the functions of the control
unit 21, to provide an interface towards external communication buses (as the accessory
devices 22, 24), to provide an auxiliary interface (as the accessory device 23) for the
protection and control unit 21 (such as a display or a LED interface), and the like.

Preferably, each electronic relay 2 is operatively coupled with or comprises an accessory
device 1 configured to provide said electronic relay with Internet or LAN or WAN
communication capabilities.

Preferably, the accessory device 1 (as the accessory devices 22, 23, 24) is adapted to be
removably mounted together with the corresponding electronic protection relay 2 on the
switching device 20, as shown in figure 4.

However, according to other solutions, the accessory device 1 may be removably mounted on
the external case of the corresponding electronic protection relay 2, when this latter is a self-
standing unit, or may be an internal electronic module integrated within the corresponding
electronic relay 2.

In figure 3, an accessory device 1, according to some embodiments of the invention, is
schematically represented.

Preferably, an accessory device 1 comprises at least a first communication port 1A suitable
for communication with electronic devices (e.g. the control unit 21) included in or operatively
connected with the corresponding electronic relay 2.

As an example, the communication port 1A may be an ETHERNET port suitable to be
operatively coupled with the local bus 25 of the corresponding electronic relay 2.

Preferably, the accessory device 1 comprises at least a second communication port 1B
suitable for communication with one or more remote computerized devices 50 through the
Internet or a LAN or a WAN.

As an example, the communication port 1B may be a TCP or UDP port suitable for an
Internet protocol suite.

Information may be transmitted through an Internet or LAN or WAN line by means of a
suitable communication cable (e.g. of the ETHERNET type) or a suitable antenna
arrangement (e.g. of the Wi-Fi or Bluetooth type).

Preferably, the accessory device 1 comprises a corresponding processing unit 1C configured
to manage its operation.

It is important to notice that the accessory device 1 is capable of providing the corresponding
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electronic relay 2 with a direct connection to the Internet or a LAN or A WAN without the
need of using or arranging dedicated communication buses (such as e.g. the system bus 27).

In other words, the accessory device 1 is adapted to operate as an Internet or LAN or WAN
gateway through which the relay 2 (in particular the protection and control unit 21 thereof)
can directly communicate with a remote computer device 50.

As mentioned above, the method 100, according to the invention, is a method for configuring
the electronic relays 2 of an electric power distribution grid 250.

As known to those skilled in the art, “configuring” an electronic relay consists in setting-up a
set of operating parameters (e.g. protection threshold values, communication parameters, grid
parameters, and the like) used by said electronic relay to exploit its functionalities.

Said operating parameters may relate to the general operation of the electric power
distribution grid (global operating parameters) or to the specific operation of the electronic
relay (individual operating parameters).

In general, the operating parameters of an electronic relay may be set-up by providing the
electronic relay with suitable numeric or logic values (configuration values), which can be
stored and processed by the electronic relay itself.

As it will apparently emerge from the following, the method 100, according to the invention,
is particularly suitable for being implemented by a computer device 50 and, for the sake of
clarity, it will be described in the following with specific reference to this kind of
implementation.

In general, the computer device 50 may be of any known type, such a desktop computer, a
laptop computer, a tablet, a smartphone or the like.

The computer device 50 is provided with a processing unit 51 (e.g. including one or more
microprocessors) that is capable of executing software instructions 510 to implement the
method 100, according to the invention.

The computer device 50 comprises a storage memory in which the software instructions 510
are permanently saved.

As an alternative, the computer device 50 may be operatively associated with another memory
support from which software instructions 510 may uploaded for execution by the processing
unit 51.

The computer device 50 comprises or it is operatively associated to a display 52 that is driven
by the processing unit 51.

Conveniently, the computer device 50 has Internet or LAN or WAN communication

capabilities. To this aim, it is equipped with one or more communication ports 54 (e.g. an



WO 2018/086840 PCT/EP2017/076739

ETHERNET port or a Bluetooth port or a Wi-Fi port) that are driven by the processing unit
51 for communicating with remote electronic devices through the Internet or a LAN or a
WAN.

Preferably, the computer device 50 is capable of communicating via the Internet or a LAN or
a WAN with the electronic relays 2 by means of the accessory devices 1 of these latter, each
accessory device being configured to operate as an Internet or a LAN or a WAN gateway for
a corresponding electronic relay, as mentioned above.

According to the invention, the method 100 comprises a step in which the computer device 50
provides a graphic user interface 190 on the computer display 52 (figure 5).

The graphic user interface 190 is a visual graphic environment comprising visual graphic
resources 11, 12, 13, 14, 15 (e.g. graphic icons, graphic windows, graphic cursors, visual
indicators, visual menus, and the like) to assist a user in configuring the electronic relays 2 by
means of the computer device 50.

In general, the graphic resources 11, 12, 13, 14, 15 are made available to assist a user
providing in input to the computer device 50 specific commands to execute corresponding
actions or information to configure the relays (e.g. the configuration values CF1, CF2).
Conveniently, the graphic resources 11, 12, 13, 14, 15 are activatable in accordance to known
activation modes normally adopted in computer devices, e.g. by clicking on said graphic
resources through a mouse pointer (e.g. when the display 52 is a computer monitor or a lap-
top display) or by touching corresponding interactive regions of the display 52 (e.g. when the
display 52 is a touch-screen display).

Information can be input by a user in accordance to known input modes normally adopted in
computer devices, e.g. by typing or activating dedicated graphic objects (graphic cursors,
graphic icons, and the like).

Preferably, the graphic user interface 190 comprises one or more configuration pages, at
which the graphic resources 11, 12, 13, 14, 15 are made available.

Preferably, the graphic user interface 190 comprises auxiliary graphic resources 17 (e.g.
graphic buttons) on each configuration page to allow a user to navigate through different
configuration pages or to save or to upload said configuration pages on/from the storage
memory 53.

According to the invention, the method 100 comprises a step in which the computer device 50
provides, on the graphic user interface 190 (preferably on a dedicated configuration page),
first graphic resources 11 to select a configuration graphic template 10 for configuring the

electronic relays 2 (figures 6, 7).
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A configuration graphic template 10 graphically represents a corresponding control logic
model 10A for configuring the electronic relays 2.

A control logic model 10A describes a possible layout and operation mode implemented by
the electric power distribution grid 250 and, more particularly, by the relays 2.

A control logic mode 10A comprises one or more logic elements 10B, each referring to a
corresponding set of operating parameters that are configurable by means of suitable
configuration values.

A configurable logic element 10B is conveniently indicative of an electronic relay having a
same set of operating parameters, which has to be set-up by means of said configuration
values.

Of course, the configuration values of a logic element 10B may relate to the above-mentioned
global operating parameters and individual operating parameters used by said relay to exploit
its functionalities

A user can select a given configuration graphic template 10 among one or more predefined
configuration graphic templates 10.

By activating the graphic resources 11, selection commands are sent to the computer device
50 to retrieve a desired configuration graphic template 10 among a number of available ones.
Conveniently, the configuration graphic templates 10 are designed and validated (e.g. by the
provider of the electronic relays 2) before carrying out the configuration process of the
electronic relays 2.

In this way, a number of validated control logic models 10A can be made available to a user
and a user can select the most appropriate one to configure the electronic relays 2 without the
need of modelling ex-novo the operation the electric power distribution grid 250, e.g. using a
complicated programming language (e.g. a programming language of a PLC).

In this way, errors in modelling the operation of the electric power distribution grid 250 and,
more particularly, of the electronic relays 2 are avoided and the configuration process of the
relays 2 can be carried out also by users having a limited expertize in this respect.

The validated configuration graphic templates 10 can advantageously be collected in a library
that can be stored permanently in the storage memory 53 or in an equivalent memory support
or downloaded from a further computer resource (not shown) in communication (e.g. through
the Internet or a LAN or a WAN) with the computer 50.

Preferably, the first graphic resources 11 comprises one or more graphic objects (e.g. graphic
icons), each corresponding to a predefined configuration graphic template 10 selectable for

configuring the electronic relays 2.
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Each graphic object 11 can be activated by a user to retrieve a corresponding configuration
graphic template 10. In this way, a user can select the desired configuration graphic template
10 in an assisted manner.

According to the invention, the method 100 comprises a step, in which the computerised
device 50 provides a selected configuration graphic template 10 on the graphic use interface
190 (preferably on one or more dedicated configuration pages of this latter) in response to the
activation of the graphic resources 11 by a user (figures 8-11).

According to the invention, the method 100 comprises a step, in which the computerised
device 50 provides second graphic resources 12 that are operatively associated to selected
configuration graphic template 10, on the graphic user interface 190 (figures 8-9).

In general, the second graphic resources 12 are directed to assist a user in configuring the
configurable logic elements 10B.

In other words, thanks to the second graphic resources 12, a user can provide configuration
values to configure the configurable logic elements 10.

Preferably, the second graphic resources 12 are operatively associated to the configurable
logic elements 10B of the control logic model 10A represented by the selected configuration
graphic template 10.

Preferably, the second graphic resources 12 and the selected configuration graphic template
10, to which they are operatively associated, are made available on dedicated configuration
pages of the graphic user interface 190.

Preferably, the second graphic resources 12 comprise one or more second graphic objects
12A, 12B, 12C to assist a user in providing first configuration values CF1 for configuring the
configurable logic elements 10B of the control logic model 10A represented by the selected
configuration graphic template 10.

Conveniently, the first configuration values CF1 are configuration values related to global
operating parameters used by the electronic relays 2. More in details, they are directed to set-
up configuration parameters of the logic elements 10B, which correspond to global operating
parameters used by the electronic relays 2.

According to an example shown in figure 8, said second graphic objects may comprise one or
more graphic icons 12A (operatively associated to a corresponding control logic element),
which can be activated by a user.

Said second graphic objects may further comprise one or more graphic windows 12B
provided by the computerised device 50 in response the activation of the graphic icons 12A.

Conveniently, the graphic windows 12B comprise further icons and cursors 12C to allow a
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user to set-up the first configuration values in an assisted manner.

Preferably, the second graphic objects 12A, 12B, 12C and the selected configuration graphic
template 10, to which they are operatively associated, are made available on a dedicated
configuration page of the graphic user interface 190.

Once input of the first configuration values is completed, a user can save said configuration
page and the related configuration information on the storage memory 53 by activating a
suitable auxiliary graphic resource 17 (e.g. a saving button).

Preferably, the second graphic resources 12 comprise one or more third graphic objects 12D,
12E, 12F to assist a user in providing second configuration values CF2 for configuring the
configurable logic elements 10B of the control logic model 10A represented by the previously
selected configuration graphic template 10 (figure 9).

Conveniently, the second configuration values CF2 are configuration values related to
individual operating parameters used by the electronic relays 2. More in details, they are
directed to set-up configuration parameters of the logic elements 10B, which correspond to
individual operating parameters used by the electronic relays 2.

According to an example shown in figure 9, the mentioned third graphic objects may
advantageously comprise one or more graphic icons 12D (operatively associated to a
corresponding control logic element), which can be activated by a user.

Said third graphic objects may further comprise one or more graphic window 12E, which are
shown by the computerised device 50 in response the activation of the graphic icons 12D.
Conveniently, the windows 12E comprise further activatable icons or cursors 12F to allow a
user to set-up the second configuration values in an assisted manner.

Preferably, the third graphic objects 12D, 12E, 12F and the selected configuration graphic
template 10, to which they are operatively associated, are made available on dedicated
configuration page of the graphic user interface 190.

Once input of the second configuration values is completed, a user can save said
configuration page and the related configuration information on the storage memory 53 by
activating a suitable auxiliary graphic resource 17 (e.g. a saving button).

At this step of the method 100, one or more sets of configuration values CF1, CF2 are
associated to corresponding configurable logic elements 10B of the control logic model 10A
represented by the selected configuration graphic template 10.

It is important to notice that each set of configuration values CF1, CF2 is not yet associated to
a physical relay 2, as the above described configuration steps have been carried out on the

control logic model 10A without intervening on the relays 2.

10
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According to the invention, the method 100 comprises a step, in which the computer device
50 provides third graphic resources 13 on the graphic user interface 190, which are
operatively associated to the selected configuration graphic template 10 (figure 10).

In general, the third graphic resources 13 are directed to assist a user in associating each
configured logic element 10B of the control logic model 10A, which is represented by the
selected configuration graphic template 10, to a corresponding physical relay 2.

In other words, thanks to the third graphic resources 13, a user can associate each set of
configuration values CF1, CF2 (used to configure the configurable logic elements 10B of the
control logic model 10A) with a corresponding relay 2.

Preferably, the third graphic resources 13 and the selected configuration graphic template 10,
to which they are operatively associated, are made available on a dedicated configuration
page of the graphic user interface 190.

Preferably, the graphic resources 13 comprise one or more fourth graphic objects 13A, 13B to
assist a user in associating each configurable logic element 10B with a corresponding relay 2.
According to an example shown in figure 10, said fourth graphic objects may comprise one or
more graphic icons 13A (each of which is operatively associated to a corresponding control
logic element 10B), which can be activated by a user according to one of the activation modes
described above.

Said fourth graphic objects may further comprise one or more graphic windows 13B
including corresponding lists of graphic labels 14C, each reporting identification information
on a corresponding electronic relay 2.

Preferably, identification information on the electronic relays 2 is stored in the storage
memory 53 (or in another equivalent storage support) before carrying out the configuration
process described above.

Identification information on the electronic relays 2 may be directly provided by a user 2 (e.g.
on a dedicated input page - not shown - of the graphic user interface 190) or can be
automatically downloaded by the computerised device 50 from the electronic relays 2 by
establishing an Internet or LAN or WAN connection with these latter.

The association between each configured control logic element 10B with a corresponding
electronic relay 2 can be carried out by a user in an assisted manner by simply activating, in a
selective manner, a corresponding graphic icon 13A and a corresponding graphic label 13B.

It is evident from the above that, thanks to the graphic resources 13A, 13B, a user can provide
the computer device 50 with linking information on how to associate each configured control

logic element 10B with a corresponding physical electronic relay 2.

11
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Said linking information thus allows associating each set of configuration values CF1,
CF2related to a control logic element 10B to a corresponding electronic relay 2.

Preferably, such linking information is stored in the storage memory 53 (or in another
equivalent storage support) and is used by the computerised device 50 to correctly transmit
the mentioned configuration values CF1, CF2 to the electronic relays 2.

According to the invention, the method 100 comprises a step, in which the computer device
50 checks whether predefined operating conditions are met by the electronic relays 2 (figure
11).

This step is quite advantageous as it ensures a subsequent correct transmission of the
configuration parameters CF1, CF2 to the electronic relays 2 and, consequently, the prompt
operability of the electronic relays once they have been duly configured.

Preferably, said checking step is automatically carried out, at least partially, by the
computerised device 50 upon establishing a communication with the electronic relays 2 and
the interrogation of each electronic relay 2 by the computerised device 50.

Preferably, the method 100 comprises a step, in which the computer device 50 provides fourth
graphic resources 14 on the graphic user interface 190 to assist a user in acquiring information
related to the operating conditions met by said electronic relays 2, upon the automatic check
performed by the computer device 50.

Preferably, the fourth graphic resources 14 are operatively associated to the selected
configuration graphic template 10 on a dedicated configuration page of the graphic user
interface 190.

Preferably, the fourth graphic resources 14 comprise one or more fourth graphic objects 14A
to display information related to the electronic relays 2.

According to an example shown in figure 11, said fourth graphic objects may comprise one or
more graphic windows 14A including a list of graphic labels 14B, each reporting information
on the operating conditions of the electronic relays 2.

In order to complete the check of the operative conditions of the electronic relays 2, checking
information provided by a user may be however be needed.

Preferably, the method 100 comprises a step, in which the computer device 50 provides fifth
graphic resources 15 on the graphic user interface 190 to assist a user in providing checking
information related to the operating conditions of the electronic relays 2.

Preferably, the fifth graphic resources 15 are operatively associated to the selected
configuration graphic template 10.

Preferably, the fifth graphic resources 15 and the selected configuration graphic template 10,
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to which they are operatively associated, are made available on a dedicated configuration
page of the graphic user interface 190.

Preferably, the fifth graphic resources 15 comprise one or more fifth graphic objects 15A,
15B to assist a user in providing said checking information.

According to an example shown in figure 11, said fifth graphic objects may comprise one or
more graphic windows 15A including corresponding lists of graphic labels 15B, each
reporting a predefined piece checking information on the electronic relays 2.

Each piece of checking information conveniently describes an operating condition that must
be met by the electronic relays 2.

By selectively activating the graphic labels 15B, a user can send commands to the
computerised device 50, which confirm that the corresponding piece of checking information
is correct and, consequently, that the corresponding requested operating condition is met by
the electronic relays 2.

Once input of checking information is completed, a user can save the corresponding
configuration page and the related configuration information on the storage memory 53 by
activating a suitable auxiliary graphic resource 17 (saving button).

At this point, the configuration values CF1, CF2 can be transmitted to the electronic relays 2.
Accordingly, the method 100 comprises a step, in which the computer device 50 transmits
configuration information, which includes the configuration values CFI1, CF2, to the
electronic relays 2.

Upon receiving the configuration values CF1, CF2, the electronic relays 2 can properly set
their operating parameters and start operation.

Preferably, said configuration information is transmitted by the computer device 50 to the
electronic relays 2 via the Internet or a LAN or a WAN.

Preferably, the transmission of said configuration information to the electronic relays 2 occurs
upon the execution of an authentication procedure.

Preferably, such authentication procedure comprises a step, in which the computer device 50
receives coded information to enable transmission of the configuration values to the electronic
relays 2.

Such coded information may be received from a memory support (e.g. a USB storage device)
operatively coupled to an input port (not shown) of the computer device 50.

As an alternative, such coded information may be received from a remote computer source in
communication with the computer device 50 via the Internet or a LAN or a WAN.

Other solutions are however possible, according to the needs.

13
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Preferably, such authentication procedure comprises a step, in which the computer device 50
checks said coded information to control whether it is correct.

Preferably, such authentication procedure comprises a step, in which the computer device 50
transmits said configuration information to the electronic relays 2, if said coded information is
correct.

The method 100, according to the invention, allows fully satisfying the above-mentioned aim
and objects.

The method allows a user to carry out the configuration process of the electronic relays in an
assisted manner with simple steps that can be carried out also by personnel having small
experience in modelling electric power distribution network.

Electronic relays can thus be configured in a quick and efficient manner with a limited
probability of errors, as the configuration of the relays is carried out by taking predefined and
validated control logic models as a reference.

The method is particularly suitable for implementation by a computer device capable of
communicating with the electronic relays 2 through the Internet or a LAN or a WAN.

This allows avoiding or reducing the need for cabling the electronic relays during the

configuration process.
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CLAIMS

A method (100) for configuring one or more electronic relays (2) in an electric power

distribution grid (250), said electronic relays being operatively associated to
corresponding switching devices (20) of said electric power distribution grid,
characterised in that it comprises the following steps:
providing a graphic user interface (110) on a computer display (52), said graphic
user interface including graphic resources (11, 12, 13, 14, 15) activatable by a
user;
providing first graphic resources (11) on said graphic user interface to select a
configuration graphic template (10), said configuration graphic template
representing a corresponding control logic model (10A) for configuring said
electronic relays, said control logic model comprising one or more logic elements
(10B) configurable by means of corresponding sets of configuration values (CF1,
CF2);
providing second graphic resources (12) to configure one or more configurable
logic elements (10B) of a control logic model (10A) represented by a selected
configuration graphic template (10);
providing third graphic resources (13) on said graphic user interface to associate
one or more configured logic elements to corresponding electronic relays (2);
checking whether said electronic relays meet predefined operating conditions;
if said operating conditions are met by said electronic relays, transmitting
configuration information including said configuration values (CF1, CF2) to said
electronic relays.
A method, according to claim 1, characterised in that said first graphic resources
comprise one or more first graphic objects (11), each of said first graphic objects
corresponding to a configuration graphic template (10) selectable for configuring said
electronic relays.
A method, according to one or more of the previous claims, characterised in that said
second graphic resources (12) comprise:
one or more second graphic objects (12A, 12B, 12C) to assist a user in providing
first configuration values for configuring said configurable logic elements, said
first configuration values being related to global operating parameters used by
said electronic relays (2);

one or more third graphic objects (12D, 12E, 12F) to assist a user in providing
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individual second configuration values for configuring said configurable logic
elements, said second configuration values being related to individual operating
parameters used by said electronic relays (2).
A method, according to one or more of the previous claims, characterised in that said
third graphic resources (13) comprise one or more fourth graphic objects (13A, 13B)
to assist a user in associating each configured logic element to a corresponding
electronic relay (2).
A method, according to or more of the previous claims, characterised in that said step
of checking whether said electronic relays (2) meet predefined operating conditions
comprises the step of providing fourth graphic resources (14) on said graphic user
interface to assist a user in acquiring information related to operating conditions met
by said electronic relays.
A method, according to or more of the previous claims, characterised in that said step
of checking whether said electronic relays (2) meet predefined operating conditions
comprises the step of providing fifth graphic resources (15) on said graphic user
interface to assist a user in providing information related to the operating conditions
of said electronic relays.
A method, according to one or more of the previous claims, characterised in that said
configuration information is transmitted to said electronic relays (2) via the Internet
ora LAN or a WAN.
A method, according to one or more of the previous claims, characterised in that said
step of transmitting said configuration information to said electronic relays (2)
comprises the following steps:
- receiving coded information to enable transmission of said configuration
information to said electronic relays;
- checking said coded information;
- transmitting said configuration information to said electronic relays if said coded
information is correct.
A computer program, which is stored or storable in a storage medium, characterised
in that it comprises software instructions configured to implement a method (1),
according to one or more of the previous claims, when said software instructions are
executed by a computer device (50).
A computerized device (50) characterised in that it is configured to execute software

instructions to implement a method (1), according to one or more of the claims from 1
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to 8.

A computerized device (50), according to claim 10, characterised in that it is
configured to communicate with said electronic relays (2) through one or more
accessory devices (1), each accessory device being included in or operatively coupled
with a corresponding electronic relay and being configured to operate as an Internet

or LAN or WAN gateway for said corresponding electronic relay.
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