FUNCTION BLOCK DESCRIPTION

Residual Definite Time
Overvoltage protection

ANSI 59N, IEC 3Uo>/ UN>

‘ PROTLEC I\

DoOCUMENT ID: PP-13-22400
VERSION: 3.0

PROTECTION, AUTOMATION AND
2024-12-20, BUDAPEST CONTROL FOR POWER INDUSTRY




VERSION INFORMATION

VERSION INFORMATION

IEC61850 info added
Minor corrections

VERSION DATE MODIFICATION COMPILED BY
Preliminary | 2009-10-30 Preliminary version, without technical information | Petri
2010-10-05 Naming revision Csipke
1.0 2010-11-11 First edition Petri
20 2021-08-12 Nevy design, new chapters (overview, notes for Erdés, Saina
testing) added
Graphical analogue inputs added
Parameters upgraded according to the function
3.0 2024-12-20 used in 2.10 system Erdés

2 | Residual Definite Time Overvoltage protection
www.protecta.hu




CONTENTS

CONTENTS
1 Y o] 0] o= 14T PSR 4
1.1 [ [oTo [SIo) o] 1T - 1T o TSR 4
1.2 Structure of the protection algorithm ..o 5
1.3  The Fourier calculation ( ................................................................................... 6
1.4  The definite time characteristics (Characteristics] ) ............coeveveervereererrersrerercieseneas 7
1.5  The decision logic (DeCISION 10GIC)..........cveveerverreeeecieeieeeieeie e 8
2 Residual Overvoltage ProteCtion OVEIVIEW ..........cceeeiiiiiiiiiiieee e s eiiiieee e e e e s sesieiveee e e e e e s ennnes 10
2.1 Y= 1] o U PESR: 10
211 PArAMELEIS ...ttt s 10
2.2 (LT ] od T o T 1 PSSR 11
221 ANAIOGUE INPULS ...ttt ettt et e e st e s sns e e s sntae e e s anseeeesannneeeas 11
2.2.2 Binary input signals (graphed output StatUSES) ........cvevvivireiiiiiie e 11
2.2.3 Binary output signals (graphed input StatUSES) .........ccoviiiieiiiiiieiiiiee e, 11
224 (0] 01T =T - = SRR 11
225 BV NS s 12
b2 B =T o o 1T | I F- = L ORI 13
2.4 NOLES FO TESTING ... ettt s bt e st n e e e 13

3 | Residual Definite Time Overvoltage protection
www.protecta.hu




APPLICATION

1 Application

The residual definite time overvoltage protection function operates according to definite time
characteristics, using the RMS values of the fundamental Fourier component of the zero

sequence voltage (UN=3Uo).

1.1 Mode of operation
t(G) =ty when G > G

tG)

top

v
®

Gs

Figure 1-1 Overvoltage independent time characteristic

where

top (seconds) theoretical operating time if G > Gs, fix, according to the parameter
setting value,

G measured value of the characteristic quantity, Fourier base harmonic of
the phase voltages,

Gs setting value of the characteristic quantity (TOV59N_StCurr_IPar_, Start
voltage).
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APPLICATION

1.2 Structure of the protection algorithm
Fig.1-2 shows the structure of the residual definite time overvoltage protection (TOV59N)

algorithm.
TOV59N
UN Status signals
. - . || Decision |
Fourier Characteristics
Logic

Parameters |

Status

signals

Figure 1-2 Structure of the definite time residual overvoltage protection algorithm

The inputs are
¢ the RMS values of the fundamental Fourier component of the residual or neutral voltage
(UN=3Uo),
e parameters,
e status signals.

The outputs are
e the binary output status signals.

The software modules of the residual overvoltage protection function:

IFourier calculations]

These modules calculate the basic Fourier components of the residual voltage (not part of the
TOV59 function).

[Characteristics|
This module calculates the required time delay based on the Fourier components of the residual
voltage.

The decision logic module combines the status signals to generate the trip command of the
function.

The following description explains the details of the individual components
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1.3 The Fourier calculation (

This module calculates the RMS value of the fundamental Fourier component of the residual or
neutral voltage (UN=3Uo). This module is not part of the TOV59N function; it belongs to the
preparatory phase.

UN UNFour

Fourier

Figure 1-3 Schema of the Fourier calculation

The input is the sampled value of the residual voltage (UN=3Uo).

The output is the RMS value of the fundamental Fourier component of the residual or neutral
voltage (UNFour).
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1.4 The definite time characteristics (Characteristics|)

This module decides the starting of the function and counts the required time delay based on the
Fourier components of the residual voltage. The time delay is defined by the parameter setting
value, if the voltage is above the voltage setting value.

The inputs are:

e the RMS value of the fundamental Fourier component of the residual or neutral voltage
(UNFour),

e parameters.

The outputs are the status signals of the function. These indicate the started state of the function.

UNFour Binary outputs

Parameters Characteristics

Figure 1-4 Schema of the residual definite time characteristic calculation

Enumerated parameter

Table 1-1 The enumerated parameters of the residual definite time overvoltage protection
function

PARAMETER NAME | TITLE | SELECTION RANGE | DEFAULT
Parameter for enabling/disabling the function

TOV59N_Oper_EPar_ Operation Off, On On

Integer parameter
Table 1-2 The integer parameters of the residual definite time overvoltage protection

function
PARAMETER NAME | TITLE lunt [ MIN | MAX | STEP | DEFAULT
Starting voltage parameter:
TOV59N_StVol IPar_ Start Voltage % 2 100 1 30
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Timer parameter
Table 1-3 Timer parameter of the residual definite time overvoltage protection function

PARAMETER NAME | TITLE [unt [ MIN [ Max | STEP | DEFAULT
Definite time delay:
TOV59N_Delay TPar_ Time Delay msec | 50 600000 | 1 100

The binary output status signals of the residual definite time overvoltage protection function
are listed in the following table.

Table 1-4 The binary output status signals of the residual definite time overvoltage
protection function

BINARY OUTPUT SIGNALS SIGNAL TITLE EXPLANATION
TOV59N_St_Grl_ General Start Starting of the function
TOV59N_Tr_Grl_ General Trip Trip command of the function

1.5 The decision logic (Decision logic])

The decision logic module combines the status signals, binary and enumerated parameters to
generate the trip command of the function.

TOV59N_St_Grl_ TOV59N_GenSt_Grl_
AND

TOVSON_Tr_Grl_ TOV59N_GenTr_Grl_
AND

TOV59N_BIk_GrO_

NOT

TOV59N_StOnly_BPar_
NOT

Figure 1-5 The logic scheme of the residual definite time overvoltage protection function

Table 1-5 The binary input status signals of the decision logic scheme for the residual
definite time overvoltage protection function

BINARY INPUT SIGNALS SIGNAL TITLE EXPLANATION
TOV59N_St_Grl_ General Start Starting of the function
TOV59N_Tr_Grl_ General Trip Trip command of the function

Boolean parameter
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Table 1-6 The Boolean parameter of the residual definite time overvoltage protection

function
PARAMETER NAME | TITLE | DEFAULT
Enabling start signal only:
TOV59N_StOnly_BPar_ Start Signal Only FALSE

Binary status signals

The overvoltage protection function has a binary input signal, which serves the purpose of
disabling the function. The conditions of disabling are defined by the user, applying the

graphic equation editor.

Table 1-7 The binary input signal of the residual definite time overvoltage protection

function

BINARY STATUS SIGNAL

EXPLANATION

TOV59N_BIk_GroO_

Output status of a graphic equation defined by the user to
disable the residual definite time overvoltage protection
function.

Table 1-8 The binary output status signals of the residual definite time overvoltage

protection function

BINARY OUTPUT SIGNALS SIGNAL TITLE EXPLANATION
TOV59N_GenSt_Grl_ General Start General starting of the function
TOV59N_GenTr_Grl_ General Trip General trip command of the function
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PROTECTION OVERVIEW

2 Residual Overvoltage Protection Overview

The function block of the residual overvoltage protection function is shown in the figure below.
This block shows all binary input and output status signals that are applicable in the graphic

equation editor.
Elk GanSt Lres GanSt
GenTr Elk GenTr

Figure 2-1 The function block of the residual overvoltage protection function

2.1 Settings

2.1.1 Parameters

Table 2-1 Parameters of the residual overvoltage protection function

TITLE DM RANGE STEP | DEFAULT | EXPLANATION
Operation - Off, On - Off Enabling the function
Start Signal Only - FALSE, TRUE - FALSE Enabling start signal only
Start Voltage % 2-100 1 30 Pickup setting value
. Time delay (including the
Time Delay msec | 50-600000 1 100 algorithm time, see Chapter 2.4)
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PROTECTION OVERVIEW

2.2 Function I/O

This section describes briefly the analogue and digital inputs and outputs of the function block.

2.2.1 Analogue inputs

The analogue input is the sampled values of the residual or neutral voltage (UN=3Uo).

Graphic Analogue inputs (only from firmware version 2.10.2.3010 and up)

The sources of the analogue inputs are defined by the user, applying the graphic equation editor
(Logic Editor). Parts written in bold are seen on the left side of the function block in the Logic

editor.
Table 2-2 Analogue input signals of the impedance protection function
ANALOGUE INPUT SIGNAL SIGNAL TITLE EXPLANATION
Input for residual voltage:
TOV59N_Ures_Anin_ Residual voltage e For calculated 3Uo, connect 3ph voltage
e For measured 3Uo, connect single voltage

The applied analogue connectors must be identical to the analogue input type (i.e. voltage to
voltage input etc.), Invalid connections are not allowed.

2.2.2 Binary input signals (graphed output statuses)

The conditions of the binary inputs are defined by the user, applying the graphic equation editor
(Logic Editor). Parts written in bold are seen on the left side function block in the Logic editor.

Table 2-2 The binary input signals of the residual overvoltage protection function
BINARY INPUT SIGNAL EXPLANATION
TOV59N_Blk_GrO Blocking input of the function

2.2.3 Binary output signals (graphed input statuses)

These signals can be used in EuroCAP to assign to LED, user LCD object etc. Parts written in
bold are seen on the right side of the function block in the Logic Editor.

Table 2-3 The binary output signals of the residual overvoltage protection function

BINARY OUTPUT SIGNAL SIGNAL TITLE EXPLANATION
TOV59N_GenSt_Grl General Start General starting of the function
TOV59N_GenTr_Grl General Trip General trip command of the function

2.2.4 Online data

Visible values on the online data page.

Table 2-4 Online displayed data of the residual overvoltage protection function

SIGNAL TITLE DIMENSION EXPLANATION
General Start - General start signal of the function
General Trip - General trip command of the function
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PROTECTION OVERVIEW

2.2.5 Events

The following events are generated in the event list, as well as sent to the SCADA according to

the configuration.

Table 2-5 Generated events of the residual overvoltage protection function

EVENT VALUE EXPLANATION IEC61850 DATA ATTRIBUTE
General Start | off, on General start of the function F1PTOV1$ST$Str$general
General Trip off, on g?}gggﬂ trip command of the F1PTOV1$ST$OpS$general
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PROTECTION OVERVIEW

2.3 Technical data

Table 2-6 Technical data of the residual overvoltage protection function

FUNCTION VALUE ACCURACY
Pick-up starting accuracy 2-8% <t2%
8-60% <+1.5%
Reset time
U>— Un 60 ms
U>—-0 50 ms
Operate time 50 ms <+20ms

2.4 Notes for testing

Normally in the EuroProt+ devices the trip contacts are assigned to the Trip Logic function block,
and not to the protection function blocks. Because of this, the testing personnel must make sure
that the Trip Logic is switched on (‘Operation’ parameter is set to other than ‘Off’) before starting
the tests, otherwise there will be no physical trip on the relay.

Note that the time delay parameter incorporates the algorithm time as well, so the time delay does
not mean the time difference between the appearance of the start and trip signals of the function.
In other words: it is not the delay between the detection of the fault and the trip that follows it. This
should be taken into consideration when checking the disturbance records.

Instead, the time delay parameter defines the elapsed time from the appearance of the faulty
state to the trip. Because of this, while testing, the delay measurement should start from the
moment of the fault injection until the trip signal.

Additional notes for Graphic Analogue inputs (only from firmware version 2.10.2.3010 and
up):

Starting from the firmware version 2.10.2.3010, the majority of the function blocks can be updated
to be equipped with graphic analogue inputs which allow the user to assign the functions’
analogue inputs by applying the graphic equation editor.

The analogue connections of these functions can be checked by examining the source that is
connected to their inputs (just like examining the source of a logic signal).

These functions must be placed in the Logic Editor and their graphic analogue inputs must be
connected to make them operate. If a connection is intact, the online status of the corresponding
analogue input will show “Complete”. If it is missing, the status will be “Missing” and the function
will not operate.

Note that these graphical inputs do not exist in the earlier firmware/function versions (2.8.x.xxxx)!
l Checking and modifying the analogue assignments in these cases are done by using the
EuroCAP Software Configuration menu.
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