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Disclaimer

Please read these instructions carefully before using the equipment or taking any other actions with
respect to the equipment. Only trained and qualified persons are allowed to perform installation,
operation, service or maintenance of the equipment. Such qualified persons have the responsibility to
take all appropriate measures, including e.g. use of authentication, encryption, anti-virus programs,
safe switching programs etc. necessary to ensure a safe and secure environment and usability of the
equipment. The warranty granted to the equipment remains in force only provided that the instructions
contained in this document have been strictly complied with.

Nothing contained in this document shall increase the liability or extend the warranty obligations of the
manufacturer Arcteq Relays Ltd. The manufacturer expressly disclaims any and all liability for any
damages and/or losses caused due to a failure to comply with the instructions contained herein or
caused by persons who do not fulfil the aforementioned requirements. Furthermore, the manufacturer
shall not be liable for possible errors in this document.

Please note that you must always comply with applicable local legislation and regulations. The
manufacturer gives no warranties that the content of this document is in all respects in line with local
laws and regulations and assumes no liability for such possible deviations.

You are advised to notify the manufacturer in case you become aware of any errors in this document or
of defects in the equipment.

The manufacturer reserves the right to update or amend this document at any time.

Copyright

Copyright © Arcteq Relays Ltd. 2025. All rights reserved.
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1 Document information

1.1 Version 2 revision notes

Table. 1.1 - 1. Version 2 revision notes

Revision 2.00

Date 6.6.2019

- New more consistent look.

- Improved descriptions generally in many chapters.

- Improved readability of a lot of drawings and images.
Changes - Updated protection functions included in every manual.

- Every protection relay type now has connection drawing, application example drawing with
function block diagram and application example with wiring.

- First manual version for this device type.

Revision 2.01

Date 6.11.2019

- Added description for LED test and button test.
- Complete rewrite of every chapter.
- Improvements to many drawings and formula images.

Changes .
- Order codes revised.
- Added double ST 100 Mbps Ethernet communication module and Double RJ45 10/100
Mbps Ethernet communication module descriptions

Revision 2.02

Date 7.7.2020

Changes - A number of image descriptions improved.

Revision 2.03

Date 27.8.2020
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- Terminology consistency improved (e.g. binary inputs are now always called digital inputs).
- Tech data modified to be more informative about what type of measurement inputs are
used (phase currents/voltages, residual currents/voltages), what component of that
measurement is available (RMS, TRMS, peak-to-peak) and possible calculated
measurement values (powers, impedances, angles etc.).
- Tech data updated: non-directional overcurrent
- Tech data updated: non-directional earthfault
- Tech data updated: directional earthfault
- Tech data updated: current unbalance
- Tech data updated: overfrequency, underfrequency and rate-of-change-of-frequency.
- Improvements to many drawings and formula images.
- Improved and updated device user interface display images.
- Added "32N" ANSI code to directional earth fault protection modes "unearthed" and
"petersen coil grounded".
- Added sum(U1+U2) angle reference mode to railway directional overcurrent protection
function.
- Added 6th harmonic to harmonic overcurrent protection function.
- Fixed reset ratio of under- and overfrequency protection function from 103 % / 97 % to +/-
20 mHz..
- Fixed reset ratio of rate-of-change-of-frequency protection function from 20 mHz/s to 100
mHz/s.
- Changed disturbance recorder maximum digital channel amount from 32 to 95.

Changes - Added residual current coarse and fine measurement data to disturbance recorder
description.
- HSO1 and HSO2 connection swapped in arc protection card (was way wrong before).
- Updated 101 and 102 rated current range.
- Added inches to Dimensions and installation chapter.
- Added raising frames, wall mounting bracket, combiflex frame to order code.
- Added logical input and logical output function descriptions.
- Additions to Abbreviations chapter.
- Added button test description to Local panel structure chapter.
- Added Fault register view to Basic configuration chapter.
- Added parameter descriptions to General menu Device user interface chapter.
- Protection device user interface chapter almost completely rewritten and restructured.
- Added new parameter descriptions to Monitoring menu device user interface chapter.
- Added note to Configuring user levels and passwords chapter that user level with a
password automatically locks itself after 30 minutes of inactivity.
- Added more "Tripped stage" indications and fault types to Measurement value recorder
function.
- Updated: Digital input activation and release threshold setting ranges and added drop-off
delay setting.
- Added sample rate to voltage and current measurement tech data.
- Fixed overvoltage, undervoltage, neutral overvoltage and sequence voltage stage
misspelled IDMT curve formula.

Revision 2.04

Date 8.6.2021
- Increased the consistency in terminology

Changes - Various image upgrades
- Visual update to the order codes

Revision 2.05

Date 22.6.2021

7 © Arcteq Relays Ltd
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- Fixed phase current measurement continuous thermal withstand from 30A to 20A.
- Fixed lots of timing errors written to registers table. "Prefault" is -200 ms from Start event,
Changes "Pretrigger" is -20 ms from trip (or start if fault doensn't progress to trip), "Fault" is start (or
trip if fault doesn't progress to trip).
- Added event history technical data
Revision 2.06
Date 21.6.2022
- Improved descriptions generally in many chapters.
- Improved readability of a lot of drawings and images.
- Order codes have been revised.
- Fixed bias calculation formula for restricted earth fault function. Was correctly in the code,
just written wrong in the manual.
Changes - Added synchrocheck start check parameter description.
- Added new trip detections and fault types to measurement value recorder.
- Added user description parameter descriptions for digital inputs, digital outputs, logical
inputs, logical outputs and GOOSE inputs.
- Arc point sensor HSO1 and HSO2 position fixed.
- Added spare part codes and compatibilities to option cards.
Revision 2.07
Date 7.7.2022
- Added THD voltage measurements.
Changes -
- Added zero sequence recloser description.
Revision 2.08
Date 8.9.2022
- Added stage forcing parameter to function descriptions.
- Fixes to "Real time signals to comm" description.
- Added "Ethernet port" parameter description to [EC61850, IEC104 and Modbus TCP
descriptions.
Changes - Removed "Measurement update interval" settings from Modbus description. No longer in
use.
- Renamed "System integration" chapter to "Communication" and restructured the chapters
to be closer to how they are in the menus.
- Added "Event logger" chapter.
Revision 2.09
Date 14.3.2023
- Updated the Arcteq logo on the cover page and refined the manual's visual look.
- Added the "Safety information" chapter and changed the notes throughout the document
accordingly.
- Changed the "IED user interface" chapter's title to "Device user interface" and replaced all
Changes '[ED' terms with 'device' or 'unit'.
- Updated the rated values for the change-over CPU digital outputs in "Technical data".
- Added the maximum and minimum allowed tracking frequencies to the settings table of the
"Frequency tracking and scaling" chapter (under "Measurements").
- Updated the input impedance for the voltage measurement module in "Technical data".
Revision 2.10
Date 19.6.2023
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Changes - Updated order codes.

Revision 2.11

Date 29.11.2023
- Added the 5 ms update time in the measurement chapters.

Changes - Added spring lock cage options for connectors. See the "Ordering information" chapter.
- Updated the contact address for technical support in the "Contact and reference
information" chapter.

Revision 212

Date January 2024
- Added "I2 meas / |12 set" and other read-only parameters to "[2> function".

Changes - Added voltage input thresholds to "Voltage measurement and scaling".

- Added Chinese and Kazakh languages as language options in "General menu".

Revision 213

Date September 2024
- Added the new application image to the "Connections of AQ-R215" chapter.

Changes - Corrected the number of devices that fit a 19 in rack in the "Dimensions and installation"
chapter.

Revision 214

Date June 2025
- Updated the product and packaging weights.

Changes - Order code table updated.

1.2 Safety information

This document contains important instructions that should be saved for future use. Read the document
carefully before installing, operating, servicing, or maintaining this equipment. Please read and follow all
the instructions carefully to prevent accidents, injury and damage to property.

Additionally, this document may contain four (4) types of special messages to call the reader's attention
to useful information as follows:

NOTICE!

"Notice" messages indicate relevant factors and conditions to the the concept discussed in

the text, as well as to other relevant advice.

CAUTION!

"Caution" messages indicate a potentially hazardous situation which, if not avoided,

could result in minor or moderate personal injury, in equipment/property damage, or
software corruption.

WARNING!

"Warning" messages indicate a potentially hazardous situation which, if not avoided, could

result in death or serious personal injury as well as serious damage to equipment/property.

© Arcteq Relays Ltd
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DANGER!

& "Danger" messages indicate an imminently hazardous situation which, if not avoided, will
result in death or serious personal injury.

These symbols are added throughout the document to ensure all users' personal safety and to avoid
unintentional damage to the equipment or connected devices.

Please note that although these warnings relate to direct damage to personnel and/or equipment, it
should be understood that operating damaged equipment may also lead to further, indirect damage to
personnel and/or equipment. Therefore, we expect any user to fully comply with these special
messages.

© Arcteq Relays Ltd 10
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Al — Analog input

AR — Auto-recloser

ASDU - Application service data unit
AVR — Automatic voltage regulator
BCD - Binary-coded decimal

CB — Circuit breaker

CBFP — Circuit breaker failure protection
CLPU - Cold load pick-up

CPU - Central processing unit

CT — Current transformer

CTM — Current transformer module
CTS — Current transformer supervision
DG - Distributed generation

DHCP — Dynamic Host Configuration Protocol
DI — Digital input

DO - Digital output

DOL - Direct-on-line

DR — Disturbance recorder

DT — Definite time

FF — Fundamental frequency

FFT — Fast Fourier transform

FTP — File Transfer Protocol

Gl — General interrogation

HMI — Human-machine interface

HR — Holding register

HV — High voltage

HW — Hardware

IDMT — Inverse definite minimum time

IGBT — Insulated-gate bipolar transistor

1 Document information
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I/O — Input and output

IRIG-B — Inter-range instruction group, timecode B
LCD - Liquid-crystal display

LED — Light emitting diode

LV — Low voltage

NC — Normally closed

NO — Normally open

NTP — Network Time Protocol

RPM — Railway protection module

RMS — Root mean square

RSTP — Rapid Spanning Tree Protocol
RTD - Resistance temperature detector
RTU — Remote terminal unit

SCADA — Supervisory control and data acquisition
SG — Setting group

SOTF — Switch-on-to-fault

SW — Software

THD — Total harmonic distortion

TRMS — True root mean square

VT — Voltage transformer

VTM - Voltage transformer module

VTS - Voltage transformer supervision

© Arcteq Relays Ltd 12
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2 General

The AQ-R215 railway protection device is a member of the AQ 200 product line. The hardware and
software are modular: the hardware modules are assembled and configured according to the
application's I/O requirements and the software determines the available functions. There are up to
three (3) option card slots available for additional I/O or communication cards for more comprehensive
monitoring and control applications. This manual describes the specific application of the AQ-

R215 railway protection device. For other AQ 200 and AQ 250 series products please consult their
respective device manuals.

13 © Arcteq Relays Ltd
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3 Device user interface

3.1 Panel structure

The user interface section of an AQ 200 or AQ 250 series device is divided into two user interface
sections: one for the hardware and the other for the software. You can access the software interface
either through the front panel or through the AQtivate 200 freeware software suite.

3.1.1 Local panel structure

The front panel of AQ 200 series devices have multiple LEDs, control buttons and a local RJ-45
Ethernet port for configuration. Each unit is also equipped with an RS-485 serial interface and an RJ-45
Ethernet interface on the back of the device.

Figure. 3.1.1 - 1. Local panel structure.

10:12:33

IL1:30.77A
1L2:30.74A
1L3:30.76A

| NOCT: Trip OFF

<< Favorites Leds >>

1. Four (4) default LEDs: "Power", "Error", "Start" (configurable) and "Trip" (configurable).
. Sixteen (16) freely configurable LEDs with programmable legend texts.

3. Three (3) object control buttons: Choose the controllable object with the Ctrl button and control
the breaker or other object with the | and O buttons.

4. The L/R button switches between the local and the remote control modes.

5. Eight (8) buttons for device local programming: the four navigation arrows and the Enter button in
the middle, as well as the Home, the Back and the password activation buttons.

6. One (1) RJ-45 Ethernet port for device configuration.

© Arcteq Relays Ltd 14
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When the unit is powered on, the green "Power" LED is lit. When the red "Error" LED is lit, the device
has an internal (hardware or software) error that affects the operation of the unit. The activation of the
yellow "Start" LED and the red "Trip" LED are based on the setting the user has put in place in the
software.

The sixteen freely configurable LEDs are located on the right side of the display. Their activation and
color (green or yellow) are based on the settings the user has put in place in the software.

Holding the | (object control) button down for five seconds brings up the button test menu. It displays

all the physical buttons on the front panel. Pressing any of the listed buttons marks them as tested.
When all buttons are marked as having been tested, the device will return back to the default view.

3.2 Mimic and main menu

3.2.1 Basic configuration

The user interface is divided into seven (7) quick displays: "Mimic", "LEDs", "Events", "Clock",
"Measurement", "Favorites" and "Fault register". The default quick display (as presented in the image
below) is the mimic view; you can move through these menus by pressing the left and right arrow
buttons. Please note that the available quick display carousel view might be different if you have
changed the view with AQtivate's Carousel Designer tool.

Figure. 3.2.1 - 2. Basic navigation (general).

CAROUSEL

15

10:12:33

a1
IL1:30.77A

Qo
IL2:30.74A
IL3:30.76A
jl]ﬂ

NOC1: Trip OFF

<< Favorites  Leds>>

User LED 1
UserLED 2
User LED 3
User LED 4
UserLED 5
User LED6
User LEDT
User LED8
UserLED9
User LED 10
User LED 11
User LED 12
User LED 13
User LED 14
User LED15

User LED 16
Clock >>

Events
10:14:07

Clock

101319

Measurement
10:12:33 -

Evel

GMT +2

nts

Ed NOC1: Trip OFF
33 NOC1: Start OFF
32 NOC1: Block ON
31 NOCI: Trip ON
30 NOC1: Start ON
29 NOC1: Block OFF
28 NOC1: Trip OFF
27 NOC1: Start OFF
26 NOC1: Block ON
25 NOC1: Trip ON
24 NOC1: Start ON
23 NOC1: Block OFF
22 NOC1: Trip OFF
21 NOC1: Start OFF
20 NOC1: Block ON

2013.01.18

IL1:30.77A
IL2:30.74A
IL3:30.76A
lo: 0.00A
UL1: 20.05kV
UL2: 20.15kV
UL3: 20.14kV
Uo: 0.00V

Favorites
10:13:42
hid

Disturbance Rec
Phase currents

Fault register
10:14:07

2 Trigger: I> Trip
3 Trigger: I> Trip
4 Trigger: U0> Trip
5 Trigger: I> Trip
6 Trigger: |> Trip
7 Trigger: 10> Trip
8 Trigger: 10> Trip
9 Trigger: -

10 Trigger: -

11 Trigger: -

12 Trigger: -

<<Clock Favorites »>>

<< Favorites  Leds >>

<<Clock Favorites »>

e -
HENU

® @ [

Return - Confirm choice
Back - Decline or go to previous menu

The Home button switches between the quick display carousel and the main display with the six (6)
main configuration menus (General, Protection, Control, Communication, Measurements and
Monitoring). Note that the available menus vary depending on the device type. You can select one of
the menus by using the four navigation arrows and pressing Enter in the middle. The Back button takes
you back one step. If you hold it down for three seconds, it takes you back to the main menu. You can
also use it to reset the alarm LEDs you have set.

© Arcteq Relays Ltd
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The password activation button (with the padlock icon ) takes you to the password menu where you

can enter the passwords for the various user levels (User, Operator, Configurator, and Super-user).
See "Configuring user levels and their passwords" for more detail.

3.2.2 Navigation in the main configuration menus

All the settings in this device have been divided into the following six (6) main configuration menus:

» General

» Protection

« Control

« Communication
* Measurement
» Monitoring.

They are presented in the image below. The available menus vary according to the device type.

Figure. 3.2.2 - 3. Main configuration menus.

@ General
@ Protection

M contro

@ Communication

@ Measurement
—rw Monitoring

3.3 General menu

The General main menu is divided into two submenus: the Device info tab presents the information of
the device, while the Function comments tab allows you to view all comments you have added to the
functions.

© Arcteq Relays Ltd 16
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Figure. 3.3 - 4. General menu structure.

10:58:53 KK
MENU
D (7)) b
General
Device info

Figure. 3.3 - 5. Device info.

12:17:43 o
Device Info

3 Device user interface

12:17:43 o
Device Info

o Device Info
o Function Comments

Device Info

12:17:43 o
Device Info

[o Device Info

o Function Comments

Device Info

17

Device Info

Device name Unitname
Device location Unitlocation
Serial number 12340004567
SW version FVSPE-v2.1.1.1-18
HW conf. AQ-F215-PHOAABA-BAA
Timesync. source Internal
Enable stage forcing Disabled
System phase rotating order A-B-C
Language English
UTC time 12/2/202012:17:43
Clear Events -

LCD contrast 144
Return to default view 60
LED test -
Reset latches -
Measurement recorder Disabled
MIMIC reconfigure -

Default I/0 object selection ~ OBJ1
Reset last fault registers

Protection Profile

I> condition Blocked
Control Profile

CLP condition Start
Monitor Profile

CTS condition Normal
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Table. 3.3 - 2. Parameters and indications in the General menu.
Name Range Step Default Description
Device name - - Unitname The file name uses these fields when loading
the .ags configuration file from the AQ-200
Device location - - Unitlocation | unit.

Displays the unit's unique serial number. The
Serial number - - - serial number is also printed on the sticker
located on the side of the unit.

Displays the software version (firmware) used
Firmware version - - - by the unit. Upgradable by the user if a newer
version is available.

Displays the hardware configuration of the

Hardware ) ) ) unit. The hardware configuration is also
configuration printed on the sticker located on the side of
the unit.
* Internal If an external clock time synchronization
« External ) . ; ) .
) source is available, the type is defined with
Time NTP . ; ,
N - e Internal this parameter. In the internal mode there is
synchronization source | + External . .
Serial no e>§terrja| Timesync source. IR_IG—B requires
. IRIG-B a serial fiber communication option card.
When this parameter is enabled it is possible
for the user to force the protection, control
Enable stage forcin + Disabled ) . Disabled and monitoring functions to different statuses
9 9 | + Enabled like START and TRIP. This is done in the

function’s Info page with the Force status
to parameter.

Allows the user to switch the expected order

System phase rotating |+ A-B-C - + A-B-C in which the voltage and current phases are

order - ACB wired to the unit.
+ User
defined
« English
* Finnish Changes the language of the parameter
* Chinese descriptions in the HMI. If the language has
Language + Spanish - » English been set to "Other" in the settings of the
» French AQtivate 200 setting tool, AQtivate follows
+ German the value set into this parameter.
* Russian
» Ukrainian
« Kazakh
UTC time ) ) ) D!splays_the UTC time used by the unit
without time zone corrections.
. - Clears the event history recorded in
Clear events - . - :
+ Clear the device.
LCD Contrast 0...255 1 120 Changes the contrast of the LCD display.
© Arcteq Relays Ltd 18
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Name Range Step Default Description
If the user navigates to a menu and gives no
input after a period of time defined with this
Return to default view ...3600 s 10s |0s parameter, the unit automatically returns to
the default view. If set to 0 s, this feature is
not in use.
LED test - ) . When activated, all LEDs are lit up. LEDs with
Activated multiple possible colors blink each color.
) Resets the latched signals in the logic and the
Reset latches - L matrix. When a reset command is given, the
Reset . "
parameter automatically returns back to "-".
Disabled Enables the measurement recorder tool,
Measurement recorder - » Disabled | further configured in Tools — Misc —
Enabled
Measurement recorder.
Reconfigure mimic _ ) - o - Reloads the mimic to the unit.
Reconfigure
Standard Enables the stages specific to railway
three- » Standard . ! .
protection at Protection — Stage activation.
L phase 50/ three- L :
Application 60 Hz - phase A full description on the effects of this
Railroad 50/60 Hz paramgter is avaﬂeble in the "Railway
16.67 Hz rotection module" chapter.

Reset last fault
registers

Activation of input selected here resets the
values in "Fault registers" view in carousel.

Protection/Control/

Monitor profile

Displays the status of all enabled functions.

Function comments

Function comments displays notes of each function that has been activated in the Protection, Control
and Monitoring menu. Function notes can be edited by the user.

© Arcteq Relays Ltd
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Figure. 3.3 - 6. Function comments.

12:17:43 o 12:17:43 -
Device Info Function comments
o Device Inf Function Comments
ewc? nio I> Notes Comments
[o Function Comments I>> Notes Comments
I>>> Notes Comments
|>>>> Notes Comments
Idir> Notes Comments
Idir>> Notes Comments
Idir>>> Notes Comments
Idir>>>> Notes Comments
10> Notes Comments
10>> Notes Comments
10>>> Notes Comments
10>>>> Notes Comments
10dir> Notes Comments
Device Info
3.4 Protection menu
General
Figure. 3.4 - 7. Protection menu structure.
10:58:53 XK 12:17:43 EEEd
MENU Protection Settings

® | & |[ @ 5 5

Protection

AQ-R215
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The Protection main menu includes the Stage activation submenu as well as the submenus for all the
various protection functions, categorized under the following modules: "Arc protection”, "Current”,
"Voltage", "Frequency", "Sequence" and "Supporting" (see the image below). The available functions

depend on the device type in use.

© Arcteq Relays Ltd
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Figure. 3.4 - 8. Protection menu view.

@ Stage selection

RC
&

—

/L
>/<

% Voltage

A
$ Arc protection

Current

D‘dv% Frequency
.U.U.

W Sequence

A

hk: |-£ Supporting

Stage activation

You can activate the various protection stages in the Stage activation submenu (see the images
below). Each protection stage and supporting function is disabled by default. When you activate one of
the stages, its activated menu appears in the stage-specific submenu. For example, the I>
(overcurrent) protection stage can be found in the "Current" module, whereas the U< (undervoltage)
protection stage can be found in the "Voltage" module.

Figure. 3.4 - 9. Submenus for Stage activation.

12:17:43 o 12:17:43 -
Protection Settings Stage activation
@ n ﬂ Arc Protection
rerng vl 1/10 Arc> Activated
= > ?> Current stages

I> mode Activated
A A P,'» 1>>mode Activated
— > \'\H 1>>> mode Disabled
Pt I'l 1>>>>mode Disabled

Idir> mode Disabled

Idir>> mode Disabled

Idir>>> mode Disabled

Idir>>>> mode Disabled

10> mode Disabled

10>> mode Disabled

10>>> mode Disabled

10>>>> mode Disabled

10dir> mode Disabled

Stage activation
21 © Arcteq Relays Ltd
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Example of a protection stage and its use

Once a protection stage has been activated in the Stage activation submenu, you can open its own
submenu. In the image series below, the user has activated three current stages. The user accesses
the list of activated current stages through the "Current” module, and selects the 1> stage for further
inspection.

Figure. 3.4 - 10. Accessing the submenu of an individual activated stage.

12:17:43
Protection Settings
@ [ 3
=> | 2>
A Al
=> W
Overcurrent

12:17:43 o 12:17:43
Protection Settings Protection Settings
|o I> [50/51] o INFO
0 I>> [50/51] o SETTINGS
o REGISTERS
o IO
o EVENTS

Overcurrent I> 50/51 [NOC1]

Each protection stage and supporting function has five sections in their stage submenus: "Info",

"Settings", Registers", "I/O" and "Events".

Figure. 3.4 - 11. Info.

12:17:43 e
1> [50/51] mode Activated
1> condition Normal
1> Phases condition Normal
Expected operating time 0.500
Time remaining to trip 0.500
Imeas/Iset at the moment 0.90
Measured magnitude RMS
Characteristics graphs

N\ Operating time
®\ Current pick-up
Statistics
I> starts 1
I> trips 1
1> blocks 2
Clear statistics -
Measurements
Select Primary A
Pha.curr.IL1 19.54
Pha.curr.IL2 19.54
Pha.curr.IL3 19.54
Active Settings
Settings now in use
Active setting group SG1
Pick-up setting Iset 1.20
Delay type DT
Definite operating time delay 0.040
Delayed Pick-up release Yes
Release Time delay 0.060

Op. Time calc reset after release time
Continue time calculation during rele
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The "Info" section offers many details concerning the function and its status:

» Function condition: indicates the stage's condition which can be Normal, Start, Trip, or Blocked.

» Expected operating time: Expected time delay from detecting a fault to tripping the breaker. This
value can vary during a fault if an inverse curve time delay (IDMT) is used.

» Time remaining to trip: When a fault is detected this value counts down towards zero. When zero is
reached, the function will trip.

* Imeas/Iset at the moment: Displays the ratio between the measured value and the pick-up level.

» Measured magnitude: In some functions it is possible to choose the monitored magnitude between
Peak-to-peak, TRMS, or RMS (the default is RMS; the available magnitudes depend on the
function).

» Characteristics graphs: opens graphs related to the protection function.

+ Statistics: indicates the number of function starts, trips and blocks (can be cleared through "Clear
statistics" — "Clear").

» Measurements: displays the measurements carried out by the function.

» Active settings: displays the setting group that is currently in use and its settings (other setting
groups can be set in the "Settings" section).

While the function is activated and disabled in the Stage activation submenu, you can disable the
function through the "Info" section ("Function mode" at the top of the section).

Figure. 3.4 - 12. Settings.

12:17:43 o 12:17:43 12:17:43 -
Protection Settings Protection Settings Protection Settings

o INFO o SETTING GROUP 1 Pick-up setting Iset 1.20
[o SETTINGS o SETTING GROUP 2 Delay type IDMT
o REGISTERS Definite (min) operating time 0.500
o IO Delay curve series IEC
o EVENTS Delay characteristics IEC NI
Time dial setting k 0.01

Inrush harmonic blocking No

Delayed pick-up release Yes

Release time delay 0.060

Op. Time calc reset after release time
Continue time calculation during rele
Notes

|> Notes

Overcurrent 1> 50/51 [NOC1] Overcurrent 1> 50/51 [NOC1] SG1 Settings: Overcurrent 1>

The stage settings vary depending on which protection function they are a part of. By default only one
setting group of the eight available setting groups is activated. You can enable more groups in the
Control — Setting groups menu, although they are set here in the "Settings" section.

Most protection functions follow the same structure:

+ Pick-up setting: Defines the fault magnitude. Most functions pick-up value is in relation to the
current transformer or voltage transformer nominal, but some functions use kW, ohm, Hz and
other units. Voltage and current transformers nominal values can be set at Measurement —
Transformers.

» Delay type and operating time delay settings are described in detail in General properties of a
protection function chapter.
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12:17:43 -
Protection Settings
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12:17:43 =
Protection Settings

Protection Settings

o INFO
o SETTINGS

o Operation event register
o General event register

e REGISTERS |

o 10
o EVENTS

Owvercurrent 1> 50/51 [NOC1]

REGISTER: Overcurrent I=

Only visible in setting toal

OP. Events: Overcurrent |>

12:17:43 -
Protection Settings

Only visible in setting tool

GE. Events: Overcurrent |=

Register menu content is not available in the HMI. It can only be accessed with AQtivate setting tool.
Stored in the "Registers" section you can find both "Operation event register" and "General event

register”.

"Operation event register" stores the function's specific fault data. There are twelve (12) registers, and
each of them includes data like the pre-fault value, the fault value, the time stamp and the active group
during the trigger. Data included in the register depend on the protection function. You can clear the

the operation register by choosing "Clear registers" — "Clear".

"General event register” stores the event generated by the stage. These general event registers cannot

be cleared.
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Figure. 3.4 - 14. /0.

12:17:43 -
Protection Settings
LJ LJ L/
OUT1 OUTZ2 OUT3
1> I
START :
I> :
TRIP "'G """""
>
12:17:43 12:17:43 = BLOCKED
Protection Settings Protection Settings
o INFO o Direct Qutput Control
o SETTINGS o Blocking Input Control
o REGISTERS
| o IO
o EVENTS Direct Outputs: Overcurrent |>
12:17:43 o
Protection Settings
I> BLOCK
[ Logic Output 10 &3]
Overcurrent |> 50/51 [NOC1] 10: Overcurrent I> 0 ‘&

Blocking inputs: Overcurrent |>

The "l/O" section is divided into two subsections: "Direct output control" and "Blocking input control".

In "Direct output control" you can connect the stage's signals to physical outputs, either to an output
relay or an LED (START or TRIP LEDs or one of the 16 user configurable LEDs). If the stage is blocked
internally (DI or another signal), you can configure an output to indicate the stage that is blocked. A
connection to an output can be either latched ("|x|") or non-latched ("x").

"Blocking input control" allows you to block stages. The blocking can be done by using any of the
following:

« digital inputs

* logical inputs or outputs

» the START, TRIP or BLOCKED information of another protection stage
* object status information.
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Figure. 3.4 - 15. Events.
12:17:43 e 12:17:43 = 12:17:43 b
Protection Settings Protection Settings Protection Settings
o INFO o Event mask EventMaskLo
o SETTINGS Start ON (X)
o REGISTERS Start OFF (X)
o _I0 Trip ON (X)
o EVENTS Trip OFF (X)
Block ON (X)
Block OFF )
144 O »
Overcurrent |> 50/51 [NOC1] EVENTS: Overcurrent |> EVENTS: Overcurrent |>

You can mask on and mask off the protection stage related events in "Event mask". By default events
are masked off. You can activate the desired events by masking them ("x"). Remember to save your
maskings by confirming the changes with the check mark icon. If you want to cancel the changes,
select the strike-through circle to do so. Only masked events are recorded to event history (which can
be accessed in the "Events" view in the user view section).

3.5 Control menu
Main menu
Figure. 3.5 - 16. Main menu structure.

10:58:53 o
MENU

® & |

D () A

Controls enabled

Q

Setting Groups

pI

Objects

:ﬁ

=
& -
8
3

Control functions

"I'I
=
=

Device 10

235
8

Control

The Control main menu includes submenus (see the image above) for enabling the various control
functions and objects (Controls enabled), for enabling and controlling the setting groups (Setting
groups), for configuring the objects (Objects), for setting the various control functions (Control
functions), and for configuring the inputs and outputs (Device I/O). The available control functions
depend on the model of the device in use.
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Controls enabled

Figure. 3.5 - 17. Controls enabled submenu.

12:17:43 e 12:17:43 o
Control settings Stage activation

@ % 1 OB] Control Functions
1...5 CLP mode Disabled
ﬁS ]P i SOTF mode Disabled
AR mode Disabled

Ity ; o o0y Control Objects

]PT:UN :,C Object1 mode Activated
Object2 mode Disabled
Object3 mode Disabled
Objectd mode Disabled
Object5 mode Disabled
Indicator1 mode Activated
Indicator2 mode Disabled
Indicator3 mode Disabled
Indicator4 mode Disabled
Indicator5 mode Disabled
Indicator6 mode Disabled
Indicator7 mode Disabled
Indicator8 mode Disabled

Controls enabled

You can activate the selected control functions in the Controls enabled submenu. By default all the
control functions are disabled. All activated functions can be viewed in the Control functions submenu
(see the section "Control functions" below for more information).

In this submenu you can also activate and disable controllable objects. As with control functions, all
objects are disabled by default. All activated objects can be viewed in the Objects submenu (see the
section "Objects" below for more information).

Setting groups

Figure. 3.5 - 18. Setting groups submenu.

12:17:43 o 12:17:43 o
Control settings Setting Groups

@ %1 ”' SG Settings
1...5 Active setting group SG1

;K\B ]P 0 Force SG change none
11} p1conr ©leoy: Force SG change enable Disabled

0 [ Used setting groups SG1
Remote SG change none
SG Local Select
Setting group 1
Setting group 2
Setting gro