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Description

Field of the Invention

[0001] The invention relates to the field of electrical
power distribution. The invention specifically relates to
design and interface of protection relay with the operator
of the protection relay.

Background of the Invention

[0002] A protection relay is a microcontroller based in-
telligent electronic device with a basic function to protect
electrical equipment by tripping a circuit breaker and in-
terrupting a power line in case of over current or earth
fault situations. The tripping signal on behalf of a trip coil
or other actuator of the circuit breaker is generated by
the protection relay typically when the measured current
in the line exceeds a nominal or preset value for a pre-
defined time period. In certain situations such as Ring
Main Units (RMU) installations in urban areas, a self-
supplied relay may be preferably used. The self-supplied
protection relay utilizes energy from the current sensing
transformers to supply to the relay electronics circuit and
the energy required to operate trip coils. The design of
self-supplied relay have several constrains associated
with it to ensure the measurements are accurate and
sensitive and its circuitry are efficient and optimized for
power consumption. Some of these constraints and
method to generate power supply by controlled charging
are disclosed in the WIPO publication WO 2009101463.
[0003] A self-supplied relay may be customized by an
user through mechanical binary or Dual In-line Package
(DIP) switches for parameter setting, or alternatively
through battery-power alphanumeric LCD based Human
Machine Interfaces (HMI). The HMI may be a detachable
component as disclosed in the WIPO publication
WO2009071454. The detachable HMI offers greater flex-
ibility for the user in adaptation, configuration and display.
[0004] The dip switches based HMI has limited func-
tionality (restricted to binary combinations achievable for
given dip positions), apart from the constraints that user
has to do for decoding the switch position through a table
to understand the interpretation of switch positions with
respect to functionality being configured.
[0005] An HMI such as using push buttons or touch
screen interface enhances the primary function of the
product through an interactive user interface by display-
ing the various parameters of the relay including the line
current measurements, protection settings, Event logs,
etc. Such HMI can also facilitate fine tuning of the achiev-
able settings through given DIP combinations.
[0006] As one would recognize, a presence of a HMI
increases the scope of interaction that is possible with
the relay and therefore the design of the HMI needs to
be capable for scaling and support of functionality as re-
quired for effective operation and configuration. This
makes the design of such a HMI for a protection relay

non trivial and specifically, for the self-powered relay, it
requires optimized design for power supply and utilization
(includes processing of information for display) to enable
function of the HMI even at trip conditions for the purpos-
es of relay configuration and display of information.

Brief Description of the Invention

[0007] It is an objective of the invention to increase the
flexibility in the use of a protective relay. This objective
is achieved by providing a protection relay according to
claim 1.
[0008] In one embodiment, the optional HMI manages
power consumption for itself and also supports controlled
charging from the base relay such that the power con-
sumption is minimized as much as possible to carry out
relay functions. The processing unit comprises of a ded-
icated controller, dedicated memory, power circuitry for
charging and supplying battery/base relay optimally, a
display device and an input device. The processing unit
also functions as a supervisory unit to determine and
control health of various components and functions, spe-
cifically, power management.
[0009] In another embodiment, the protection relay is
provided with settings for its operations by setting of var-
ious operating parameters through the optional HMI unit.
The provision to set operational parameters is access
controlled i.e. it is designed to provide read only access
or access for editing the parameters based on interface
inputs.
[0010] In another embodiment, the optional HMI is
used for display of stored information. The stored infor-
mation includes configurations, settings, event logs with
time stamps, battery status etc. The HMI unit also dis-
plays processed information such as alerts, internal relay
failure messages, ammeter readings, information for op-
erator etc.
[0011] In another embodiment, the optional HMI is pro-
vided with an integrated device such as touch screen to
serve both as a display device and as an input device.
[0012] In yet another embodiment, the optional HMI is
provided with provided with a means to boot up with pow-
er supply from the base relay or from a battery provided
for the supply purpose in the protection relay, establish
or attempt communication with the base relay and func-
tion accordingly as a HMI for the operator for information
and configuration/settings.

Brief Description of the drawings

[0013] Other features and advantages will become ap-
parent to those skilled in the art upon reading the de-
scription of the preferred exemplary embodiments in con-
junction with the accompanying drawings, wherein:

Figure 1 is a protection relay as per an embodiment
of the invention.

1 2 



EP 2 633 542 B1

3

5

10

15

20

25

30

35

40

45

50

55

Detailed Description of Preferred embodiments

[0014] For the purpose of this invention, the HMI com-
ponent is being referred to as HMI unit or simply HMI and
the relay is also referred as Base relay.
[0015] The invention provides for a suitable design for
touch screen based HMI for self-powered relay, the relay
supporting detachable feature for the HMI. Further, the
touch screen based HMI can be provided with the relays
already having a display device (LCD) and input devices
(example: membrane type buttons) with minimal change
in the hardware circuitry (especially the signal interfaces)
in the base relay for the HMI unit and corresponding
changes in the firmware/software associated with the
base relay.
[0016] The dip switches based HMI has limited func-
tionality (restricted to binary combinations achievable for
given dip positions), apart from the constraints that user
has to do for decoding the switch position through a table
to understand the interpretation of switch positions with
respect to functionality being configured. The HMI with
touch screen interface enhances the primary function of
the product through an interactive user interface by dis-
playing the various parameters of the relay including the
line current measurements, protection settings, Event
logs, etc. This also facilitates fine tuning of the achievable
settings through given DIP combinations.
[0017] The invention is achieved through an HMI unit,
for example with a 128*64 pixels resolution Graphic LCD
to display the data, and resistive matrix type touch screen
to accept the commands from the user for navigating
through the menu screens. The touch screen may be
preferred as the conventional LCD with the push buttons,
even when used with membrane type buttons integrated
with the overlay, to reduce the size of the design may not
be effective size and cost wise, as for the purpose of HMI,
the input device and the display device both are needed
and requires considerable space.
[0018] As illustrative examples for HMI, the following
examples may be considered.
[0019] The display maybe used to interact about relay
configurations through various predefined HMI controls
and buttons, turn ON and turn OFF HMI, view CT (current
transformer) type, earth fault type, other failure (eg com-
munication) information, view/manage/change/re-
set/confirm settings, records and events. It may also be
used to receive information to complete configurations
or confirm configurations and to acknowledge various
settings or states (eg low battery indication). As one
would recognize, a presence of a HMI increases the
scope of interaction that is possible with the relay and
therefore the design of the HMI needs to be capable for
scaling and support of functionality as required for effec-
tive operation and configuration.
[0020] Further, the relay may be Turned ON with op-
tions for turn on using Battery (offline normal operation),
turn on using relay power (online normal operation) or
turn on using Battery (offline with previous fault) and turn

on with Relay Power (online with previous event) provid-
ed as a selectable menu operation in a single screen.
[0021] As another example, one could have a config-
uration (eg a particular DIP switch setting) could be con-
firmed or obtained through an HMI option (called as "Is
information" in the design used for the HMI unit) to confirm
if a CT is selected or to obtain the required information
associated with the DIP switch setting.
[0022] Through the above illustration, it is brought to
attention that the HMI offers multiple effective user inter-
face options to the user to intuitively configure or navigate
through the options provided by the relay using menu
based model or otherwise associated with configuration
and operation of the relay.
[0023] Figure 1 provides the system block diagram for
the protection relay 100. The block diagram consists of
a base relay 105, a detachable HMI 110, power supply
interface 115 and communication interface 120. Further,
the HMI consists of standard communication interface
module 125 (eg RS232), HMI input device 130, display
device 135 (input device and display device may be in-
tegrated eg touch screen), a dedicated micro-controller
140 having a dedicated memory 145 for recording vari-
ous HMI configurations (eg screens, navigations etc).
Further, the HMI consists of a power circuitry 150 for
battery/base relay power management. The HMI pro-
vides for an electrical interface to the battery 160 and
optionally, the battery may be an integral part of the HMI.
[0024] The system has advantage that the signals for
interface are minimal and no major hardware or interface
is required between the base relay and the HMI unit.
[0025] In this option apart from the advantages in terms
of interface, with less number of interconnects between
HMI & Base relay, there were disadvantages in terms
that, there was an RS232 communication interface with
only the data lines possible, and there was no hardware
Handshake signal between the 2 micro controllers (HMI
microcontroller and the base relay microcontroller), and
hence there is an additional firmware required to estab-
lish proper handshake between the controllers (this helps
in error free communication exchange between base re-
lay and HMI). The relay information may be exchanged
regularly using the polling or interrupt driven mode trig-
gered from the base relay.
[0026] Also, with an additional micro controller on the
HMI, it adds its own power consumption load, on both,
the base relay while the base relay is energized and also
on the battery, while in the battery mode of operation. In
microcontrollers, the operating frequency dictates the ba-
sic power consumption, the consumption pattern is im-
portant for the microcontroller used in the HMI design at
different operating frequencies, and the HMI controller is
required to be operated on the minimum possible fre-
quency to save power (eg 10MHz). Again, this increased
the load on the firmware of the HMI, to handle the oper-
ations at this operating frequency, however, since the
baud rate for the communication between the HMI and
base relay is not expected to be at loss, and low frequency
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operation of the microcontroller may be acceptable lev-
els, for 9600baud.
[0027] Apart from the operating frequencies, there is
also other power saving modes supported by the micro-
controller that maybe implemented, through the
Firmware, like selective powering of the peripherals in
the micro controller.
[0028] If we consider an option without the memory
device on HMI, once the power fails in the base relay,
the HMI module shall have no information to display (in
terms of events / data log etc) and this shall not serve
the intended purpose of the HMI, (to view the settings /
events / data logs when the base relay is not energized).
Therefore, in addition, memory is a requirement for the
HMI unit and may be provided as a dedicated memory
for the HMI or the memory in the base relay may be used.
[0029] Typically, the memory used in the base relay is
interfaced with the micro controller on an I2C communi-
cation interface, (standard two wire communication pro-
tocol & interface for intercommunication between the de-
vices). If we have to access the memory of the base relay
through the microcontroller of the HMI module, the inter-
face pins of the memory shall have to be brought out.
And since, the HMI and base relay are two separate mod-
ules, connected via a custom interconnect, these pins of
the I2C shall also have to be brought out and made ac-
cessible to the HMI microcontroller, and this would mean
exposing the TTL level (0 - 3.3V high frequency (300KHz)
signals outside the motherboard of base relay, and this
is not a feasible (good) design option as these lines need
special attention in terms of track lengths and other layout
considerations for healthy communication.
[0030] The other option in this case, is to also energize
the microcontroller and the memory section of the base
relay itself by the battery power and then establish the
communication between the microcontrollers of the base
relay and the HMI. The base relay microcontroller then
accesses the information from the memory and commu-
nicates the same to the HMI. However, in this case, there
is an extra burden on the battery, to energize two micro-
controllers (of HMI and base relay), and this load need
to be supported by the battery.
[0031] As a preferred embodiment, the memory device
may be provided on the HMI module, itself, so that the
information, (as and when is generated) is stored in the
base relay memory and is communicated to the HMI mi-
crocontroller, and is stored in the HMI memory also. And
once, the base relay is powered down, and the user wish-
es to read back the data, only the HMI is energized and
the microcontroller reads the data from the memory and
shows the same to the user. It is also helpful, in saving
the changes done by the user, on operational setting pa-
rameters, and storing in the same memory, thus provid-
ing the possibility to update the parameters in the off-line
mode (when the HMI is powered through battery).
[0032] As an example, the HMI can store the trip infor-
mation (five numbers) with the following details.

+ Trip Stage: I>,I>>,Io>,Io>>

+ CT & Earth type information during the trip with Is
Settings.

+ Line & Earth current at the instant of trip

+ Line & Earth current at 20ms and 40 ms before trip

+ Time and date stamping

The events are stored with the HMI in a five separate
memory location with its time stamp. It shall also store
Protection Start, DIP switch change & IRF (Internal Relay
Failure) as separate events.
[0033] User is then able to view data of Base relay by
deriving the power through Base Relay whenever there
is sufficient power available in the Base Relay, and when
the power is not available through the Base relay, the
HMI derives power through a Battery and performs the
functions as required, so as to minimize the battery drain
when the power is already available in the Base Relay,
and to facilitate the functionality at loss of power in Base
Relay.
[0034] Usage of touch screen technology for the user
interface differentiates the product from other standard
keypad technologies which have been getting deployed
in other IEDs in active use. This feature acts as strong
differentiator and brings considerable ease for the user
who wants to interact with the relay.
[0035] The HMI unit is designed with a separate proc-
essor and has the functionality of only communicating
the data with the main processor that is present on the
base relay on a serial interface. Hence the measure-
ment/protection and other critical functionality of the base
processor are isolated from the functionality of the HMI,
since both are having their own dedicated processors.
[0036] The HMI unit is operated with dual power, i.e
when the relay is powered ON through CT, the HMI (proc-
essor, LCD, Touch screen and all other electronics) gets
the same power from the relay, and when the relay is
turned OFF, the HMI can be turned ON through the bat-
tery, by the press of a specific zone on the touch screen
(the WAKE-UP zone and also in this mode the HMI can
be turned OFF by the press of the same zone on the
touch screen to save the battery power. The HMI shall
also be turned OFF automatically if there is no activity
by the user (in terms of navigating on the Touch Screen)
for a period of five minutes (as an example).
[0037] The HMI shall load the battery only when the
power from CT is not available and the user invokes the
HMI through the power-on zone from the touch screen.
However, the functions are same from the HMI, whether
it is powered ON through the CT or through Battery, No
functionality is reduced in the battery mode of operation.
The battery is mounted within a compartment provided
in the base relay itself and should be connected to inter-
connect provided on the base relay. The battery used as
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an example is made of Lithium-Manganese Dioxide type
(LiMnO2) composition
[0038] The basic screens for each functions are stored
in the internal Flash Memory of the micro controller, and
the run time user inputs are stored in the FeRAM -- Fer-
roElectric NonVolatile RAM (this is a memory device that
is non-volatile, however, the operating speed and power
consumption is like a volatile memory. The operating
speed and power consumption of a volatile memory like
a RAM is lower than that of a non-volatile memory like
EEPROM)
[0039] The battery supply is boosted up by an internal
Boost Converter in the HMI unit to supply regulated 3.3V
to the HMI. There is a threshold detection to give an alert
for Low Battery to the user on LCD when the battery
voltage falls to 2V. This alert remains on screen (even at
startup if the battery voltage is sensed to be lower than
the limit) and during this alert, no other screen shall be
displayed and user shall not be able to navigate further.
However, there is an acknowledge button, using which,
if the user presses, (the Enter button on Touch screen),
the user can go inside the menu navigation.
[0040] As an embodiment, the HMI unit may be pro-
grammed to serve the purpose of fine settings, event
data storage, trip data logs and ammeter function with
provision to display both nominal currents and primary
currents depending on the CT selection. Further, the HMI
unit may be programmed to have a default display eg
Ammeter function when no menu navigation is being per-
formed. Suitable provision may be used with the HMI unit
to have backlight for better data readability in dark envi-
ronment. In addition, the HMI unit may be provided with
on-chip RTC (real time clock) module with battery backup
for time stamping (eg records of last 5 event information
with time stamp).
[0041] As further embodiments for event data storage
and trip data logging, the HMI may be programmed to
records last five Trip data currents with time stamp with
data logs of currents 20ms and 40ms before trip. The
HMI may be programmed to store information of the last
Relay Settings change with time stamp and also made
to support user settable inrush parameter settings. Fur-
ther the design of the HMI unit is made to include a watch-
dog supervisory circuit to monitor controller health and
to ensure proper power supply to controller.
[0042] In yet another embodiment for the programma-
ble aspect of the HMI unit, the HMI with touch panel and
LCD, used to view the settings and event and data
records, are protected in terms of its accessibility by the
user. Two different modes for viewing and editing are
implemented with different way of using key.
[0043] Read or edit mode are defined for the HMI op-
eration during menu navigation. All menu options and
settings are always visible. The user session is a Read
only session. The user can enter a menu navigation by
pressing ENTER/OK key in the default screen. The user
can navigate to all menu screens to view the various
menu items and settings. This means that the settings

cannot be edited or changed in this mode. The edit mode
access enables changing of relay settings and HMI pa-
rameters. An extended press of ENTER key needs to be
entered in editable screen to edit the parameter.
[0044] Following parameters are editable

+ Relay fine settings

+ CT type settings

+ Time settings

+ Erase the stored data from Records

+ Erase the stored fine settings

+ Edit inrush settings

+ Ammeter unit

[0045] On extended press of ENTER key, the read
mode automatically gets changed to edit mode. Once in
the edit mode, parameters can be changed. Once re-
quired parameter value is selected by the UP/DOWN
keys, the Enter key sets the value and saves the value
in RAM of HMI. In special parameters changes, i.e. CT
type change through menu navigation, the acknowledge-
ment is also given as a separate screen. On saving the
parameter, the Edit mode is changed back to the read
mode. If there is no activity on keyboard for 1 minute in
the Edit Mode, the Edit mode is forcefully closed and read
mode will be resumed without affecting the previous set-
tings or parameters (i.e. no revised settings will be ap-
plicable).
[0046] Further, as exemplary embodiments, specific
operations of the relay are provided below:

HMI Boot up sequence-

[0047] HMI can be powered up through base relay and
battery. If powered through base relay, it communicates
to identify base relay software version and accordingly it
behaves. The HMI checks its power source on boot up.
The HMI does not communicate to the base relay when
powered up through Battery. The boot sequence is com-
pleted without any communication fault. Ammeter display
shows no current values. HMI shows last saved settings
of the relay. Changes in finer settings are saved in HMI,
and on next power up from base relay, they are trans-
mitted to the Base relay if there is no change in the DIP
settings. A check is done at periodic intervals in HMI when
powered from battery for availability of base power and
resume the communication with base relay. In case the
HMI receives no response to its requests in a definite
time, the communication failure is declared. The HMI at-
tempts to connect to the base relay even after the com-
munication failure.

7 8 
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Events and Trip data logs-

[0048] After intimation of trip event from base relay,
the HMI enables the battery power circuit. In case of pow-
er off from base relay; the battery will ensure faithful data
storage if data transferred to HMI. If communication fails
after trip event, no data will be stored. In case of low
battery or no battery, data storage are not guaranteed.
After faithful storage of all data received from base relay
in to non volatile RAM of HMI, the HMI will disable the
battery power circuit.
[0049] The events occur in the Base relay. The events
communicated to the HMI are to be recorded. When the
HMI receives a correct event data, it adds a time stamp
to the event before storage. All events are time stamped
with details of date of occurrence and time of occurrence
up to seconds. No time stamping is done for Data logs.
Thus the Communication link becomes critical. No data
is recorded if the base - HMI communication link fail.

Information in the trip records-

[0050] The HMI stores trip information with the follow-
ing details.

+ Trip Stage: I>,I>>,Io>,Io>>

+ CT & Earth type information during the trip with Is
Settings.

+ Line & Earth current at the instant of trip

+ Line & Earth current at 20ms and 40 ms before trip

+ Time and date stamping

[0051] Any new entry of fault record will push existing
records down and deleting the last entry.

Event Records-

[0052] The following events are stored with the HMI in
5 separate memory location with its time stamp.

• Protection Block (Inrush)
• Binary Input Event

[0053] The Protection Start event is not part of the
event record database but given as an alert for user in-
formation with its time stamp.
[0054] Similarly the DIP change is recorded as an
event and stored separately along with its timestamp.
[0055] The last IRF (internal relay failure) recorded is
also stored with a time stamp.

HMI fine settings-

[0056] The base relay is provided with limited settings

through DIP switches. HMI should be able to provide the
fine settings to the coarse settings done by DIP switches.
[0057] Finer setting will be applicable in rolling fashion
only between two consecutive DIP settings. The setting
can be changed in edit mode by pressing either up or
down arrow on touch pad navigation menu. While editing
the finer settings, corresponding base DIP setting will
appear on menu. In case of offline finer settings through
HMI, the last image of DIP setting will appear on menu.

HMI Alerts-

[0058] HMI when started should show some alerts and
wait for the user acknowledge. HMI upon its wakeup
shows the following alerts, if any, with priority defined.
The following alerts along with the condition for the alert
are provided as examples.

• HMI NvRAM IRF - HMI NvRAM is not readable or
writable in 5 consecutive read/write attempts

• BASE RELAY IRF - Base relay reports a IRF condi-
tion Reports only if the communication is OK

• LOW/NO BATTERY - The Low battery condition and
battery absence is sensed by the ADC pin

• CT NOT SELECTED - If the user deletes the settings
of HMI or if there is no CT information in a fresh Relay

• TIME NOT SET - No battery to maintain RTC or first
time setting of the RTC

• TRIP - Previous or current unread trip message
• NON TRIP EVENTS - All other intimations of events

other than trip
• COMMUNICATION ERROR - No communication

with the base relay for 5 attempts.
• HMI Disabled - DIP for HMI Enabled/Disabled

switched is in OFF position.

HMI backlight functionality-

[0059] LCD screen of the HMI is provided with the
backlight. Back light will turn ON at every wake up when
powered through battery. Back light will be ON up to 1
minute after last key touch on HMI. During run time if
backlight is OFF then on any key press on HMI area,
back light shall be ON for 1 minute after last key press.
HMI shall continue functioning for 5 minutes after last key
press (backlight will be off after I minute from last key
press) and then will turn OFF.

Date and Time (RTC)-

[0060] Time stamping is required for the data records
therefore the HMI has a feature of Real Time clock which
is supported by the battery even if HMI is OFF. The RTC
(Real Time Clock) is set to the local time (manually) dur-
ing setup. The time and date settings can be changed
after setup during normal run of HMI from menu naviga-
tion. The user can also view the current HMI time and
Date from the menu navigation.

9 10 
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The RTC will have following information:

Time information:

• Hours (24 Hr Format only) [00...23]

• Minutes [00...59]

• Seconds [00...59]

Date information (with automatic correction on leap
year)

• Day [01...31]

• Month [01...12]

• Year [2010...2099]

On receiving the Trip and Event record from the base
relay, the HMI will save the Records with the "Instanta-
neous" time (the time at which HMI receives the data and
is found correct). Only events and trip times are recorded.
If the RTC is not configured, the records will be saved
with 00/00/0000 date and 00:00:00 time stamps.

HMI IRF-

[0061] The HMI has self-supervision ability. It also dis-
plays the IRF codes of the base relay if the base relay is
in energized condition.
HMI can display IRF codes from base relay only if HMI
is powered through base relay. HMI however can display
its own IRF codes when powered through both battery
and base relay.
IRFs considered for base relay are:

Relay EEPROM Failure

Relay Trip capacitor Voltage Failure

IRF’s considered for HMI:

HMI NvRAM Failure

[0062] No HMI failure indications (LED) on base relay.
All protection functions shall be blocked on base relay
IRFs. Protection blocking shall be self reset type on re-
covery of healthy condition from IRF condition. IRF indi-
cation (LED) on base relay shall be of self reset type on
recovery of healthy condition from IRF condition.

Inrush functionality-

[0063] Inrush settings for the relay can be done through
HMI. After HMI startup & startup of base relay & after
communication between the two is established, the in-
rush settings shall be uploaded to relay. The relay starts

with a default inrush parameter set. Once successful
communication is established with the relay, the HMI at-
tempts to communicate the Inrush parameters set by the
user.

Low battery indication-

[0064] HMI can indicate the strength and absence of
battery. If the battery becomes weak, there is a Low Bat-
tery Alert on screen. The user can clear the intimation by
pressing the ENTER key. There would not be any alert
message on battery health after this, but there will be an
icon on the HMI Screen in top middle area, to indicate
that the battery is running low.
The low battery indication icon will continue till battery
supply is available before complete drain. On complete
consumption of battery power, the battery will show NO
BATTERY Alert and the icon will also change to No Bat-
tery Icon. The user can change the battery by removing
the HMI and replacing the battery in the battery compart-
ment with the fresh one.
The user is recommended to change the battery as soon
as the low battery indication is given. The storage of event
data and data logs are not guaranteed once the battery
is below the threshold (after low battery indication is ac-
tive). However, this threshold is below the "low battery"
voltage level. This may give some time to user for reading
important data.
In NO Battery conditions, the trip data cannot be guar-
anteed to be stored.

Wakeup through push button-

[0065] The HMI is mounted on the base relay which
has a protection of a transparent cover. A push button is
provided so that user can access through the HMI without
opening the transparent cover. User can use this push
button to wake up the HMI to view the default screen. If
at all there is some alert, then the HMI shows the alert
up on its wakeup. The user can also directly navigate to
the last recorded trip fault data by the press of the same
push button. Once the navigation is complete, the user
can switch off the HMI by pressing the power button for
more than 3 seconds.

HMI Enable or Disable function-

[0066] HMI functionalities can be disabled by a single
DIP switch on the base relay. Whenever the DIP switch
for HMI Disable/ Enable is OFF, the default settings
stored in the base relay are applicable for the protection
function. The fine settings and the functionalities of the
HMI comes into existence only when the switch ON.

Ammeter functionality-

[0067] HMI displays the online current measurements
as default screen. HMI displays the online measured cur-
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rent values. User has the option of displaying the current
in terms of ’Is’ or absolute primary Amperes. User has to
select the CT installed from the HMI menu navigation.
Three phase current values and earth current values (ex-
ternal or internal) are displayed.

Claims

1. A protection relay (100) for providing electrical pro-
tection in an electrical system, comprising a base
relay for measurement of line current and generation
of a trip signal, a base Human Machine Interface
(HMI) for specifying, by a user, a base setting of an
operating parameter of the protection relay, and an
optional Human Machine Interface (HMI) unit (110),
wherein the optional HMI unit (110) is a detachable
unit characterized in that the protection relay is
adapted to accommodate the optional HMI unit com-
prising a processing unit to manage plurality of ac-
tivities with controlled power consumption.

2. The protection relay as described in Claim 1, where-
in, the protection relay is a self-supplied relay adapt-
ed to generate power from the line current, for which,
the relay is connected for measurement or protec-
tion.

3. The protection relay as described in Claim 1, where-
in, the optional HMI unit (110) manages power con-
sumption in the optional HMI.

4. The protection relay as described in Claim 1, where-
in, the optional HMI unit (110) manages power con-
sumption in the base relay.

5. The protection relay as described in Claim 1, where-
in, the optional HMI unit (110) is for setting of an
operating parameter of the protection relay.

6. The protection relay as described in Claim 5, wherein
the setting of the operating parameter is managed
with user access control for read and edit.

7. The protection relay as described in Claim 1, where-
in, the optional HMI unit (110) is for display of stored
or processed information in the protection relay.

8. The protection relay as described in Claim 1, where-
in, the optional HMI unit (110) is adapted to receive
information through a touch screen.

9. The protection relay as described in Claim 1, where-
in, the processing unit comprises a micro-controller
(140), a memory (145), power circuitry (150) for bat-
tery/base relay power management, interface mod-
ules (125), a display device (135) and an input device
(130).

10. The protection relay as described in Claim 9, wherein
the display (135) device and an input device (130)
is an integrated device.

11. The protection relay as described in Claim 9, wherein
the processing unit further comprises a watchdog
supervisory circuit to ensure proper power supply.

12. The protection relay as described in Claim 9, wherein
the processing unit manages controlled or selective
powering of its component to minimize power con-
sumption.

13. The protection relay as described in Claim 1, where-
in, the optional HMI unit is adapted to operate on
power supply from the base relay and/or battery.

14. The protection relay as described in Claim 1, where-
in, the optional HMI unit is capable of self supervi-
sion.

Patentansprüche

1. Schutzrelais (100) zum Bereitstellen von elektri-
schem Schutz in einem elektrischen System, umfas-
send ein Basisrelais zum Messen eines Leitungs-
stroms und Erzeugen eines Auslösesignals, eine
Basis-Mensch/Maschine-Schnittstelle (HMI) zum
Festlegen einer Basiseinstellung eines Betriebspa-
rameters des Schutzrelais durch einen Benutzer,
und eine optionale Mensch/Maschine-Schnittstel-
len-(HMI)-Einheit (110), wobei die optionale HMI-
Einheit (110) eine entnehmbare Einheit ist, dadurch
gekennzeichnet, dass das Schutzrelais dazu an-
gepasst ist, die optionale HMI-Einheit aufzunehmen,
die eine Verarbeitungseinheit zum Kontrollieren ei-
ner Mehrzahl von Aktivitäten mit kontrolliertem En-
ergieverbrauch umfasst.

2. Schutzrelais nach Anspruch 1, wobei das Schutzre-
lais ein selbstversorgendes Relais ist, das dazu an-
gepasst ist, aus dem Leitungsstrom, für den das Re-
lais zum Messen oder Schutz angeschlossen ist, En-
ergie zu generieren.

3. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit (110) den Energieverbrauch in der op-
tionalen HMI kontrolliert.

4. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit (110) den Energieverbrauch im Basis-
relais kontrolliert.

5. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit (110) zum Einstellen eines Betriebspa-
rameters des Schutzrelais vorgesehen ist.
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6. Schutzrelais nach Anspruch 5, wobei die die Einstel-
lung des Betriebsparameters mit einer Benutzerzu-
griffssteuerung zum Lesen und Editieren kontrolliert
wird.

7. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit (110) zum Anzeigen von im Schutzre-
lais gespeicherter oder verarbeiteter Informationen
vorgesehen ist.

8. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit (110) dazu angepasst ist, Informationen
über einen Berührungsbildschirm zu erhalten.

9. Schutzrelais nach Anspruch 1, wobei die Verarbei-
tungseinheit eine Mikrokontrolleinrichtung (140), ei-
nen Speicher (145), einen Energieschaltkreis (150)
zum Batterie-/Basisrelais-Energiemanagement,
Schnittstellenmodule (125), eine Anzeigevorrich-
tung (135) und eine Eingabevorrichtung (130) um-
fasst.

10. Schutzrelais nach Anspruch 9, wobei es sich bei der
Anzeigevorrichtung (135) und der Eingabevorrich-
tung (130) um eine integrierte Vorrichtung handelt.

11. Schutzrelais nach Anspruch 9, wobei die Verarbei-
tungseinheit darüber hinaus eine Überwachungs-
schaltung umfasst, um die richtige Energieversor-
gung sicherzustellen.

12. Schutzrelais nach Anspruch 9, wobei die Verarbei-
tungseinheit eine geregelte oder eine selektive En-
ergieversorgung ihrer Komponenten kontrolliert, um
den Energieverbrauch zu minimieren.

13. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit dazu angepasst ist, mit einer Energie-
versorgung aus dem Basisrelais und/oder aus einer
Batterie zu arbeiten.

14. Schutzrelais nach Anspruch 1, wobei die optionale
HMI-Einheit zur Selbstüberwachung in der Lage ist.

Revendications

1. Relais de protection (100) destiné à fournir une pro-
tection électrique dans un système électrique, com-
prenant un relais de base pour mesurer un courant
de ligne et générer un signal de déclenchement, une
interface homme-machine (IHM) destinée à spéci-
fier, par un utilisateur, un réglage de base d’un pa-
ramètre de fonctionnement du relais de protection,
et une unité d’interface homme machine (IHM) fa-
cultative (110), sachant que l’unité IHM facultative
(110) est une unité amovible, caractérisé en ce que
le relais de protection est apte à loger l’unité IHM

facultative (110) comprenant une unité de traitement
pour gérer une pluralité d’activités avec une consom-
mation de puissance contrôlée.

2. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel le relais de protection est un
relais autoalimenté apte à générer de la puissance
à partir du courant de ligne, ce pour quoi le relais est
connecté pour la mesure ou la protection.

3. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative (110)
gère la consommation de puissance dans l’IHM fa-
cultative.

4. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative (110)
gère la consommation de puissance dans le relais
de base.

5. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative (110)
est destinée à régler un paramètre de fonctionne-
ment du relais de protection.

6. Le relais de protection tel que décrit dans la reven-
dication 5, dans lequel le réglage du paramètre de
fonctionnement est géré avec contrôle d’accès d’uti-
lisateur pour la lecture et l’édition.

7. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative (110)
est destinée à afficher des informations stockées ou
traitées se trouvant dans le relais de protection.

8. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative (110)
est apte à recevoir des informations via un écran
tactile.

9. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité de traitement com-
prend un micro-contrôleur (140), une mémoire (145),
un circuit de puissance (150) pour la gestion de puis-
sance de batterie/relais de base, des modules d’in-
terface (125), un appareil d’affichage (135) et un ap-
pareil d’entrée (130).

10. Le relais de protection tel que décrit dans la reven-
dication 9, dans lequel l’appareil d’affichage (135) et
l’appareil d’entrée (130) constituent un appareil in-
tégré.

11. Le relais de protection tel que décrit dans la reven-
dication 9, dans lequel l’unité de traitement com-
prend en outre un circuit de surveillance de type
chien de garde pour assurer une alimentation cor-
recte en puissance.
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12. Le relais de protection tel que décrit dans la reven-
dication 9, dans lequel l’unité de traitement gère une
mise en puissance contrôlée ou sélective de son
composant afin de minimiser la consommation de
puissance.

13. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative est apte
à fonctionner sur une alimentation en puissance pro-
venant du relais de base et/ou de la batterie.

14. Le relais de protection tel que décrit dans la reven-
dication 1, dans lequel l’unité IHM facultative est ca-
pable d’autosurveillance.

17 18 



EP 2 633 542 B1

11



EP 2 633 542 B1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2009101463 A [0002] • WO 2009071454 A [0003]


	bibliography
	description
	claims
	drawings
	cited references

