REX 521
Protection Relay

Operator’s Manual

ABB







1MRS 751107-MUM  Protection Relay REX 521

Issued: 27.6.2001

Version:  C/04.09.2002 Operator’s Manual

Checked: ML
Approved: MK

We reserve the right to change data without prior notice.

Contents
1. Safety INfOrmation .......ccccooviiiiiiiii e 5
2. INTrOAUCTION oo 6
2.1. REX 521 protection relay ..........cccccveeeeiiiiiiiiiieee e 6
3. INSTIUCTIONS e 7
3.1 HMIfRAIUIES oo 7
3.1.1. Push-button funClioNS ..........cccccuvuiiiiiiiiiiiiiiiiiieieiereeeeeeeeeeee 7
3.1.2. Selecting 1anguage ..........cccvimieiieiiiii e 8
3.1.3. PasSSWOIS ...cooiiiiiiiiiee e 9
3.1.4. Display backlight ...........cccooiiiiiiiiiie e 10
3.1.5. Display CONrast ......ccccoeeveeiiiiiiiiiiin e e eeeeaenns 10
3.1.6. DiSplay tESt ....cceeeeiiiieiiiiiie e 10
3.1.7. Selecting primary values .........cccceeiviiieiiiiiiiiiiii e eeeeeeeeians 10
3.1.8. Optically isolated serial communication port .................... 11
3.2, MENU ChArt oo s 12
3.2.1. Measurement MENU ..........couuuuuuuiiieeeeaeeeeiiiiiia e eeeeeeeeenenns 13
3.2.2. EVENEMENU ..cooiiiiiiiiiiiie et e e e 14
3.2.3. Manual control ..........oooiiiiiii e 14
3.2.3.1. Local/Remote position selection ............cccccceueee 14
3.2.3.2. Controlling the breaker .........cccccvvviiiiiiiieeiiieiens 15
3.2.4. Setting @ Parameter .........ccccvevieeiiiiiiiieieee e 17
3.2.5. Setting bit Masks ......cccoooviiiiiiiii 17
3.3. INdICAtION MESSAGES ...cceeiiiiiiiiieiiee e 18
3.3.1. Protection indiCations ............ooooviiiiiiiiii s 18
3.3.2. SEelf-SUPEIVISION ....oviiiiiiiiiiiiiie e 19
3.3.3. Condition monitoring indication ...........ccccevvvvvviiiieeeeeieeennns 19
G I = B I 0o [ o3= 1 o] £ 20
3.4.1. Green indication LED (READY) .....cccoviiieeiiiiiiiiiiieeeeeens 20
3.4.2. Yellow indication LED (START) .coovvviiiiiiiiiiiiiiiieeeeeeeeeiens 20
3.4.3. Red indication LED (TRIP) .....ocooiiiiiiiiiiiiieiiiieieeee e 21
A, TESEMOUE oo 22
o O 1 I (=) RS 22
.2, IRF TEST oottt 23
o T U] od T T (=) SRS 23
5. REFEIENCES ..oveiiiiieee s 24
B. INUEX i 25



REX 521 Protection Relay 1MRS 751107-MUM

Operator’s Manual

Revision history

Version C/4.9.2002:

- changesin chapters: “REX 521 Protection Relay”, “HMI features’, “ Push-button functions”, “Dis-
play backlight”, “ Selecting primary values’, “Menu chart”, “Measurement menu”, “Event menu”,
“Controlling the breaker”, “ Setting a parameter”, “Test mode”

- new sections: “IRF test” and “Function test”
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1. Safety information

Dangerous voltages can occur on the connectors, even though the
auxiliary voltage is disconnected

National and local electrical safety regulations must always be
followed

The device contains components that are sensitive to electrostatic
discharge
The frame of the device has to be carefully earthed

Only a competent electrician is allowed to carry out the electrical
installation

Non-observance can result in death, personal injury or substantial
property damage

Breaking the sealing tape on the rear panel of the device will resultin
loss of warranty and a proper operation will no longer be guaranteed
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2.1

Introduction

The purpose of this manual isto provide the user with the basic information on the
REX 521 and to focus especially on explaining the use of the Human-Machine
Interface (HMI).

REX 521 protection relay

The protection relay REX 521 is designed for protection, control, measuring and
supervision in medium voltage networks. Typical applicationsincludeincoming and
outgoing feeders as well as substation protection. The protection relay is provided
with energizing inputs for conventional current and voltage transformers. Also a
hardware version with inputs for current and voltage sensors is available.

The protection relay is based on amultiprocessor environment. The HMI including
an LCD display with different views makes the local use easy and informs the user
viaindication messages. Modern technology is applied both in hardware and
software solutions.

The REX 521 is part of the substation automation concept for Distribution
Automation and extends the functionality and flexibility of the concept further.
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3.1.

3.1.1.

Instructions

HMI features

 Push-buttons for navigating, [C] clear/cancel and [E] enter
Language selection

Setting values are protected by passwords

Display backlight

Display contrast

Display test

Selection of primary values

* Optically isolated serial communication port

LED indicators:
Left: Ready, IRF, Test mode
Middle: Start, Block
Right:  Trip, CBFP

71

@ O o
READY START TRIP

v @ <+—— Clear/Cancel
Optical PC
connector j @

Navigation Enter MMifeat

Fig. 3.1.-1 HMI front view

Push-button functions
The HMI includes push-buttons for operating the protection relay.

A quick touch on the arrow button up [1] or down [1] isinterpreted as one step
upwards or downwards in amenu or as the minimum step up or down in setting
mode of a parameter.

» The cursor stops at thefirst and last rowsin amenu; pressing the [+] button at the
first row or [1] button in the last row isignored.

o If the[+] or [1] button is kept pressed, the menus are automatically scrolled faster
than with single button pressings.

Navigation push buttons Clear and Enter buttons
up
W clear/cancel
left right
enter
down

Fig 3.1.1.-1  Push-buttons
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3.1.2.

The table below gives a short explanation of the push-buttons and their functions.

Table 3.1.1-1 Push-button functions

Up/Down These buttons are used for:
* moving up and down in menus
« scrolling active digits of a parameter when entering
a new setting value
Left /Right These buttons are used for:

« moving left and right in menus
« changing the active digit of a parameter when
entering a new setting value

Clear/Cancel

This button is used for:

« leaving setting mode without saving values

« returning to the main view from submenus

« clearing indication messages

« resetting latched output relays (press 5 s, the text
“Reset” is displayed on the HMI)

« clearing events when the event view is selected
(press 2 s)

Enter

This button is used:
« for entering setting mode of a parameter

« for confirming a new value of a setting parameter
« in combination with the [1] or [1] button for
adjusting the display contrast

Clear/Cancel &
Enter

These buttons are pressed simultaneously for 5 s
(c)&(E) P Y

for:

« resetting latched output relays, events and all
registered values (the text “Master reset” is
displayed on the HMI)

« clearing the disturbance recorder data

Selecting language

MAIN MENU
¥

GROUP MENU SUBGROUP MENU PARAMETER MENU

ABB

Configuration
Analog scales

General
> Hardware >
| Communication | Software

Protection

Control

Cond. monit.

Measurements

Power Quality

Tests

Configuration

i

Identification

= REX 521
Active language
= English

Digital Inputs

LangSel

Fig 3.1.2.-1  Selecting language
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3.1.3.

1. Select with[1] and [ -] buttons Conf i gur at i on inthe main menu,
Cener al inthegroup menu, Sof t war e in the subgroup menu and Act i ve
| anguage in the parameter menu.

2. Pressthe[E] button until the second row of the display starts flashing. Then
select the wanted language with [1] and [1] buttons.

3. Confirm the selection by pressing the [E] button once more or cancel the
selection by pressing the [C] button.

After atering the language, the display menus are shown in the new language and
the selection is restored after disconnection of power supply.

Passwords

ABI

Protection

Control

Cond. monit. Communication <—>»| Comm. settings
Comm. settings IEC 103
|Rear port | LON
<—> | SPA address
Measurements SPA FRONT =001
= 9600 bps
=
Configuration
Tesi Analog scales
Communication
Digital Inputs <«—>»| MMI Password
=999
|m_

Configuration

HiHH

Fig 3.1.3.-1  Password menus

Setting values are protected by passwords. There are two different passwords, one
for protecting the HMI setting values and another for protecting settings through
serial communication.

» The default value of the serial communication password is 001 and of the HMI
password 999.

» The HMI password is not active until it has been changed from the default value.
After changing it, the relay prompts for password whenever the [E] button is
pressed in a setting value menu. Once the right password has been given, it stays
active until the display is returned to idle state by time-out. To disable the HMI
password, change it back to the default value 999.

* In case a password is forgotten, the HMI password can be viewed and changed
viaserial communication.
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3.1.4.

3.1.5.

3.1.6.

3.1.7.

10

Display backlight

The back light of the display is normally off. When a button on the HMI is pressed,
the back light turns on automatically and the panel is ready for further operations.
* At power up, the back light is also turned on during the display test

» After atime-out period (5 min), the back light is automatically switched off if
there has not been any activity on the panel.

» When changing between L ocal/Remote mode by adigital input, the backlight is
turned on for 10 seconds.

Display contrast

The display contrast is temperature compensated, which means that the contrast
automatically adjustsitself with temperature to preserve readability.

» To obtain optimal readability, the contrast of the display can be adjusted.
Pressing simultaneously the [E] button and [+] or [1] button increases or
decreases the contrast.

Increase

<:| :D
Push E d
us an

Decrease 3§

Fig. 3.1.5.-1  Adjusting display contrast

» The display contrast may be adjusted anywhere in the menu structure except in
the setting menus where the [E] button is used for entering setting mode.

» The selected contrast value is stored in anon-volatile memory and thus, after an
auxiliary power failure, the contrast is restored automatically.

Display test

Upon auxiliary voltage connection, the back light is turned on and a short display
testisrun. Thisdisplay testincludesall the LEDsand the LCD. The LEDs aretested
by turning them on simultaneously while the LCD shows two patterns so that al the
pixels are activated. After the test, the display returnsto normal state.

» The display test can also be started manually by navigating to
Configuration\Di spl ay\ Test di spl ay andthen select Test
di spl ay. Please, refer to section “Menu chart” on page 12.

Selecting primary values

The setting values, input data and recorded valuesthat are relative to some quantity
can be obtained directly in amperes and volts. For the relay to know how to convert
between primary and per unit values, the setting val ues describing the measurement
devices (CT, VT, VD, RS) need to be properly set.

1. Navigateto Confi gurati on\ Di spl ay\Pri mary val ues and select
Pri mary val ues instead of the default Per unit val ues.
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3.1.8.

2. Navigateto Confi gur ati on\ Meas. devi ces and enter the datafor all
CTsand VTs, VDs and RSsthat arein usein that particular hardware. Please
refer to Technical Reference Manual, General
(IMRS 751108-MUM) sections “ Setting the rated values for the protected unit”
and “ Technical data of the measuring devices’.

Optically isolated serial communication port

The front panel of the protection relay is provided with an optical serial
communication connector. The connector isused for programming therelay with a
PC viaaRS-232 cable, type IMK C950001-1.

11



REX 521

Protection Relay 1MRS 751107-MUM

Operator’s Manual

3.2.

12

Menu chart

The contents of the menu chart depend on the configuration of the relay. However,
the main menu structure is always preserved.

MAIN MENU GROUP MENU SUBGRUP MENU PARAMETER MENU
; | ABB |<_>|Measured values <«—>|Events J
IL1-A 25.0 14 Stored
IL2-A 31>> : TRIP < »|2002-22-01 <

L1, L2, 13 08:32:23.100

lo-A 5.0 3I>> : START «—>2002-22-01

L1, 12,13 15:10:07.100

IL1-A 25.0
m 3l>> : TRIP |<—> 2002-22-01 |
L1, L2, 13 15:10:06.100
3l>> : START <_>| 2002-22-01 |
L1, L2, L3 15:10:05.100
Protection 31>> |‘| )
il m|
Actual settings Operation mode ump
| = Not in use

Start current

=0.10x In
Operate time
=0.05s
Time multiplier
=0.05

e
2002-22-01

Time

08:32:23.100

Duration
=0.1s

1<->0 CB1
Actual setting

Control setting
Input data

Recorded data 1

«—>| Fixed pulse
= Variable pulse

Forced pulse
= Forced pulse

Cond. monit. [<«<—>| Cond. monit. <«—>|3IMCS <——>| Operation mode
3IMCS Control settings =Inuse
[.cB wear jOpiiats Current select.
[ 1cs [Output data =L1&L2&L3
Recorded datat High fimit
Recorded data2 =12%In
Recorded datad efc.
Measurements Measurements <«—>(3l <—>| Phase selection
3l Control setting =L1,L2,L3

[orReC [input data Demand interval
[io [Recorded data 1 =1min
Threshold select

= Not in use
etc.

Power Quality |< ,l o B <« [Paam
ni

Inf
Statistic limits <«—> | Measuring mode
= Not in use
sec vaes | AclTieas mode
- = Not in use
0 min. values
A Distort. Factor
=TDD
Tests Tests [<—>| Test mode
General =Notest

:Period info
Inputs Activate IRF
=Deactivate

B:Maxim. values
B:Cumul. prob.
B:Selected harm.

Last exceeding
Inputs/Outputs

A:Cumulat. prob.
Input states
=001100010

A:Selected harm.
B:Period info
Output states
= 000000
|<—>| Rated frequency
0.00

| Configuration | « | Configuration

Analog scales =5
Select lo
=1.0, 1/5A
IL1 pu-scale
=500A I

Communication
Digital Inputs I
Input Signals
m

[oupusinas |

Output relays
Protected unit

Self-supervision I

HMichart

Fig. 3.2.-1 Menu chart structure
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REX 521

3.2.1.

Measurement menu

The contents of the measurement menu depend on the measurement function blocks

part of therelay configuration.

If ameasurement view is selected, it remains active after the time-out period. The

same istrue with the manual control view. From other views, the display revertsto

idle mode at the same time as the back light is switched off.

* If energy measurements are present, accumulated val ues may be reset by pressing

the [C] button for 2 s.

Table 3.2.1-1 Measurement view

Function block Measurand View
3l IL1 (A)
IL2 (A) Measured values
IL3 (A) IL1-A 0025.0
[1L2-A 0025.0
0 o (%) [I3-A 0025.0
[10-A 0005.0 [1.
[THD-% 00 |t
Demand values
IL1-A 0025.0
[1L2-A 0025.0 -'—‘
[I3-A 00250 |
Uo Uo (V)
Measured values
3U Ul (kv) Uo-V 00.00
U2 (kv) [U1-kv 0.50
U3 (V) [U2-kv 0.50
f f (Hz) [U3-kV 0.50 3
[#-Hz 5o.oo—|%‘
PQE P (kW)
Q (kvar) Power
E (KWh, kvarh) P-kW +0
|Q-kvar +0
[ PF cos +0.00
[P demand +0
| Q demand +0
Energy
kWh 0
[kvarh 0—|
Reverse energy N
kWh 0T
[kvarh 0—|

13
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3.2.2.

3.2.3.
3.2.3.1.

14

Event menu

The event menu (Mai n menu\ Measur ed val ues\ Event s) containsthe
function block name and the event in the same manner as the indication messages
(See“Indication messages’ on page 18.). Thefirst view of the event menu showsthe
amount of events (maximum 50). The most recent event is stored on top of the list.

When a certain event is selected, date and time of the event in question can be read
by moving one step right with the[ -] button. If the event in question isatrip event
and its' datain the recorded data menu (Mai n menu\ Pr ot ecti on\ .\

Recor ded dat al\ ..3\) hasnot been overwritten, it ispossibleto movedirectly
to the associated recorded data by moving right [ -] again in the date and time view.
Return to the event view with the [C] button or with the [ -] button, like in normal
menu navigation. When viewing the recorded data, the return is directed to the event
summary view (Mai n nenu\ Measur ed val ues\ Event s) if

* therecorded data is overwritten or
* the original event is overwritten in the event list or
* theevent list is cleared.
These events are stored in the non-volatile memory, which means that they can be

seen also after disconnection of power supply. When displayed, the event list may
be cleared by pressing the [C] button for 2 s.

L ABB Measured values <—> | Events J
IL1-A 25.0 14 Stored
A
3I>> : TRIP <«—»| 2002-22-01 <
L1,12, L3 08:32:23.100
3I>> : START <+—>»| 2002-22-01
1,12, 13 08:32:23.100

Actual settings I
g group Jump
g group I
Control setting

Y

Protection Protection
3l>>

A

I
Recorded data 1 I
Recorded data 2

«»|Date
2002-22-01
Time
08:32:23.100
Duration
=0.1s

EView

Fig 3.2.2.-1  Event view
Manual control

Local/Remote position selection

The control position can be changed in Cont r ol \ Manual control \
Local / Renot e.

* The control mode can be selected by pressing the [E] button and using the[+] and
[¢] buttons.

» The[E] button confirms the selected mode and the [C] button cancels the
selection and keeps the current mode.
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3.2.3.1.

For password handling, refer to section “Passwords” on page 9.

Table 3.2.3-1 Control positions

Control position [Description

Control off Local and remote operations are inhibited. The current state of the object
is shown in the control menu.

Local Object can be controlled from the HMI and the digital inputs. Remote
control is inhibited.

Remote Object can be controlled via remote communication. Control from the

HMI and digital inputs is inhibited and the object state is shown in the
control menu.

External input The digital input programmed for selector Local/Remote is used for
selecting between local and remote modes. When selected the mode will
be displayed as Local (ext.) orRenbte (ext.) dependingon the
digital input state.

The selected control position remains the same during auxiliary power-off.

Controlling the breaker

The object control menuisin Cont rol \ Manual control \ Control CB.
Only the current position of the breaker is shown and no control ispossiblein remote
or control off mode. Inlocal mode the state of the breaker is shown and the possible
target states can be scrolled with [ -] and [ -] buttons. Possible target states are open
and closed. When the desired target state is selected the object can be selected by
using the [E] button.

Message =Pr epari ng. . . can be briefly shown before the text

=Ar e you sur e? isdisplayed. The operation can then be confirmed with the[E]
button and cancelled with the [C] button. If the operation is cancelled the text
=Abor t ed isdisplayed for three seconds and then the current state of the breaker
is shown. The same happensif the=Ar e you sur e? hasbeen displayed for 30
seconds.

Notice that an adjustable timeout in Cont r ol \ Gener al \ Sel ect ti neout
restricts the time between the object sel ection and the control request. If the timeout
is shorter than 30 seconds and it el apses before the operation is confirmed,
controlling the object will not be possible before the object is selected again. If the
operation is confirmed, the appropriate transition text (=Qpeni ng. . . or

=Cl osi ng. . . )isshown for at least four seconds after which the current state of
the object is shown.

The current state of the interlocking of the object can prevent the select or execute
reguest. In that casethetext =I nt er| ocked isdisplayed for three seconds. The
attempted operation is cancelled and after the three seconds the current state of the
object isdisplayed.

15
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Local/Remote

=Local

[#]

[C][#] v [« 0
Control CB E E\ControlCB e S—

> B
=Open. E=Close =Open. E=0pen
|:C|osed. E=Open |:Closed, E=Close

Y

E} Control CB

{:a Control CB

< s
N T~
=Interlocked =Preparing...
E} Control CB | | Control CB
s s
T~ T~
=Aborted =Are You Sure?

El}

E} Control CB

&

Control CB

o =Interlocked - =Opening...
| =Closing..
O
g

Fig 3.2.3.-1  Manual control
Table 3.2.3-2 Manual control messages
Message Meaning
Aborted The current operation was aborted either by user or state change in object status

or timeout.

Are you sure?

Waiting for confirmation for the selected operation. [E] accepts it and [C] cancels it.

Closed

Object state is closed. Control is not possible due to remote or control off state.

Closed. E=Close

Object state is closed. [E] will close it.

Closed. E=Open

Object state is closed. [E] will open it.

Closing...

Object is being closed.

External change

Local/remote state controlled by digital inputs has changed. Only in external input
mode. Cancels current operation if any.

Failed Executing the control request failed. The reason was not interlocking.
Interlocked Selecting the object or executing the control request failed due to interlocking.
Not allowed Selecting the object failed. The reason was not interlocking.

Not local Attempted to control the object in remote or control off state.

Open Object state is open. Control is not possible due to remote or control off state.
Open. E=Close Object state is open. [E] will close it.

Open. E=Open Object state is open. [E] will open it.

Opening... Object is being opened.

Preparing... Object is being selected.

Undefined Object state is undefined. Control is not possible.

Unresolved Object state is unknown.
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3.2.4.

3.2.5.

Setting a parameter

The setting parameters are listed in the CD-ROM Technical Descriptions of
Functions (IMRS750889-MCD).

1. Navigateto theright parameter using the buttons[+], [¢] and [ -], [ -] and the
menu chart structure as reference.

2. Activate setting mode by pressing the [E] button.

3. If the HMI password has been changed from the default, it is now prompted.
Enter the valid password changing the active digit by the buttons[ -] and [ -]
and setting the digit value by the buttons[+] and [:].

4. Once the password has been entered, press the [E] button to confirm. Now the
selected setting value starts flashing.

5. Enter the new setting value using the buttons[+], [1] and [-], [-].

6. Pressthe[E] button to confirm.

7. 1f the new value is within the allowed limits, it is now stored in the non-volatile
memory and restored after disconnection of power supply.

8. If anillegdl setting value is confirmed, a message in the display tells the user
that the setting is out of range by showing the message | nval i d val ue, and
the previous parameter value remains unchanged. Thel nval i d val ue
message is al'so shown when trying to set a parameter which reguires test mode
and the relay is not in test mode.

Setting bit masks

Event masks and switchgroups are presented as bit masks with achecksum. Most of
the events can be included in or excluded from the event reporting by altering the
bits of the event masks. Switchgroups are used for changing the connections of
inputs and outputs to the relay function blocks.

Event mask 1
= EO 0:1 =

Fig. 3.2.5.-1  Bit mask in setting mode

When navigating in menus containing bit masks, only the checksum is shown. If
setting mode is entered, the single bit presentation (bit O, value 1, in the example
above) appearsin the rightmost lower corner of the display. The contents of the bit
mask may be altered by entering single bit values. However, the new values are not
valid until setting mode has been exited by pressing the [E] button.

1. Navigate to the right parameter using the buttons[+], [:] and [ -], [ -] and the
menu chart structure as reference

2. Activate setting mode by pressing the [E] button.

3. If the HMI password has been changed from the default, it is now prompted.
Enter the valid password changing the active digit by the buttons[ -] and [ -]
and setting the digit value by the buttons[+] and [:].

4. Once the password has been entered, press the [E] button to confirm. Now the
selected setting value starts flashing.

5. Enter the new setting value using the buttons[+], [:] and [ -], [-]-

6. Pressthe [E] button to confirm.

17
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3.3.

3.3.1.
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When entering single bit values, the bit to be edited may be shifted by pressing the
[ -] button when the cursor is located in the rightmost corner of the display. In that
way, the cursor does not have to be moved back and forth between the bit number
and the value during the setting period, thus ssmplifying the procedure.

To find the meaning of each event, refer to Event List for REX 521
(IMRS752000-RTI) on the CD-ROM Technica Descriptions of Functions
(IMRS750889-MCD).

Indication messages
There are two different kinds of indication messages:

* A text message together with a LED indication.
This type of messages are related to information from the protection functions
and information concerning the condition of the protection relay (self-
supervision).

* A text message without a LED indication.
This type of messages are related to condition monitoring, alarms and warnings
or help texts appearing when certain display operations are performed.

Indication messages have a certain priority. If different types of indications occur
simultaneously, the message with the highest priority appears on the display.
Priority order of the messages.

1. Internd fault, CBFP

2. Trip
3. Start, Block
4. Help messages

Indication messages may be cleared with the [C] button, until the display revertsto
the menu active before the events.

Help messages are displayed when certain operations are done. For example, when
resetting output relays, events and registered values by pressing the [C] and [E]
buttonsfor 5 s, a help text describing the operation is displayed at the same time.

Protection indications

When a protection function starts, the symbol of the protection function and the text
START aredisplayed. The corresponding yellow LED indicator isalso lit. In case of
three-phase or two-phase protection functions, the faulted phases are displayed as
well.

green yellow red
o L 31> START
-@--O- @ :|i1, 12, 13

Fig. 3.3.1.-1  Indication of start

Strt

If astarted protection function is blocked, the name of the function and the text
BLOCK are displayed. Now, the yellow LED indicator is flashing.
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3.3.2.

3.3.3.

% 31> BLOCK

Fig. 3.3.1.-2  Indication of blocking

If aprotection function trips, the name of the function and the text TRI P appear on
the display. Thered LED indicator islit. The faulted phases are displayed in this
case.

|,

AN N
/ /

BI_blck
I

| I

Should the protection function deliver adelayed trip for circuit-breaker failure
protection (CBFP), the red indicator starts blinking.

trp
T

Bl

N L [B5:TRIP
-@- O -@&- i1, 12, 13
/ | AN / | AN

Fig. 3.3.1.-3  Indication of trip

Self-supervision

The protection relay is provided with an extensive self-supervision system. The self-
supervision system handles run-time fault situations and informs the user about
existing faults over the display and the serial communication.

When afault has been detected, the green READY indicator starts blinking. At the
same time, the self-supervision (IRF) output relay is activated.

Additionally, afault indicationtext | NTERNAL FAULT appearson thedisplay and
an event is generated.

_\le/_ O ‘ INTERNAL FAULT
AN Relay Control

Fig. 3.3.2.-1  Indication of fault

BI_IRF

The fault indication has the highest priority and no other indication can overrun it.
Thefault indication text is displayed until it is cleared by pressing the [C] button or
until areset occurs.

The green READY indicator continues blinking as long as the fault is present.

Should the fault disappear after areset, the indicator stops blinking and an event is
generated over the serial communication. The self-supervision (IRF) output relay is
returned to its normal state.

Condition monitoring indication

If the relay configuration includes condition monitoring functions that are not
directly related to any protection function or to the internal relay condition,
indication messages with the message SUPERV and an explanatory text appear if
faults are found.

19



REX 521

Protection Relay

Operator’s Manual

1IMRS 751107-MUM

3.4.

3.4.1.

3.4.2.

20

TCS: SUPERV
Trip Circuit Sup

TCS

Fig. 3.3.3.-1  Condition monitoring indication

LED indicators

Green indication LED (READY)

Non-active LED: OFF

@ O @

Auxiliary supply voltage has been
disconnected.

A Check that the auxiliary voltage is
disconnected before taking any further action.

Steady LED: READY

‘@ 0 @
/l\

Normal operation.

Blinking LED: IRF or
TEST MODE

Internal relay fault (IRF) has occurred or the relay is in

test model). Internal faults are accompanied by an
indication message, provided the HMI panel is
operative.

D - Relay

- Function block

Yellow indication LED (START)

Non-active LED: OFF

\I/
- O @

Normal operation mode.
No function has started.

Steady LED: START

A protection function has started and an indication
message is displayed.

The start indication can be selected to be of latching/
non-latching type. Non-latching means that the indicator
is deactivated when the fault disappears while latching
means that the indicator remains lit until cleared by
pressing the [C] button.

Should several protection functions start within a short
time, the last start is indicated on the display.

Blinking LED: BLOCK

I/ \l/

- @

N7

AN

A protection function is blocked.

The blocking indication disappears when the blocking is
removed or when the protection function is reset. A
message indicating which function has been blocked
appears on the display. Should several protection
functions be blocked within a short time, the last
blocked function is indicated on the display.

Blocking indications have higher priority than start
indications.
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Red indication LED (TRIP)

Non-active LED: OFF

'@ 0 @
/l\

Normal operation mode.
No function has tripped.

Steady LED: TRIP

\l/ \l/

-@- O -@-

/l\ /l\

A protection function has tripped and an indication
message is displayed. The trip indication is latching, i.e.
it must be reset by pressing the [C] button or via the
serial communication.

If several protection functions trip within a short time,
the indication of the first tripping remains on the display
until the time determined by the “new trip indication”
setting value has expired. After this, a new trip
indication overwrites the old one.

This setting value can be set to indefinite; in this case,
the first trip indication remains on the display until reset.

Blinking LED: TRIP (CBFP)

“e- O _\:Q:_

/l\ /

Trip with CBFP (circuit-breaker failure protection).
The indication is reset by pressing the [C] button.

21




REX 521

Protection Relay 1MRS 751107-MUM

Operator’s Manual

4.1.

22

Test mode

Digital inputs, output relays and IRF relay may be tested by setting the parameter
Test node to Testi ng inthemenu Mai n nmenu\ Test s\ Gener al .

When test mode is activated, the green READY indicator is blinking. See Technical
Reference Manual, General (IMRS 751108-MUM) for further information.

Test mode can be cancelled by setting the parameter to No t est or by
disconnecting the power supply.

If the user does not cancel the test mode, it remains active and the Ready LED
remains blinking.

I/0O test

The picture below showsthe menu used for digital input testing (Test s\ | nput s)
in the hardware variant with nine digital inputs. The digits correspond to the inputs
DI1...D19, starting from the right side.

Input states

= 000000000
D9 .. D1 g

Fig. 4.1.-1 Digital input testing

The following picture shows the menu used for output relay testing

Test s\ Qut put s. Observe that the self-supervision relay is activated in another
menu and isthus not included in thismenu. Therelaysare activated in the order: SO,
PO and HSPO, starting from the right side.

Output states
= 000000

/PN

HSPO1, PO3, PO2, PO1, SO2, SO1

OutpSt

Fig. 4.1.-2 Output relay testing
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IRF test

The IRF relay may be tested by activating the IRF relay in the menu Mai n
menu\ Test s\ Gener al \ Activate | RF.

Function block test

Theoutputs (Start and Trip) of afunction block can be activated locally viathe HMI
or externally via serial communication. Thisis possible without setting the relay in
test mode as described in “Test mode” on page 22. The outputs are activated by
using control parameters of the function. For further details of functions, refer to the
CD-ROM Technical Descriptions of Functions (IMRS750889-MCD).
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