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1  Configuration description 
The E8-Feeder protection device is a member of the EuroProt+ product line, made by 
Protecta Co. Ltd. The EuroProt+ type complex protection in respect of hardware and 
software is a modular device. The modules are assembled and configured according to the 
requirements, and then the software determines the functions. This manual describes the 
specific application of the E8-Feeder factory configuration. 

1.1 Application 
The members of the DTIVA product line are configured to protect and control the elements of 
the medium voltage networks.  

1.1.1 Protection functions 
The E8-Feeder configuration is basically a voltage relay. It measures three phase voltages 
and the zero sequence voltage component, no current measurement is configured in this 
version. 
Based on the voltage measurement also the frequency is evaluated to realize frequency-
based protection functions. 

Protection functions IEC ANSI E8-Feeder 

Definite time overvoltage protection U >, U >> 59 X 

Definite time undervoltage protection U <, U << 27 X 

Residual overvoltage protection Uo >, Uo >> 59N X 

Overfrequency protection f >, f >> 81O X 

Underfrequency protection f <, f << 81U X 

Rate of change of frequency protection df/dt 81R X 

Table 1 The protection functions of the E8-Feeder configuration 

The configured functions are drawn symbolically in the Figure below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1 Implemented protection functions 
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1.1.2 Measurement functions 
Based on the hardware inputs the measurements listed in Table below are available. 
 

Measurement functions E8-Feeder 

Voltage (U1, U2, U3, U12, U23, U31, Uo, Useq) and frequency X 

Supervised trip contacts (TCS) X 

Table 2 The measurement functions of the E8-Feeder configuration 

 

1.1.3 Hardware configuration 
The minimum number of inputs and outputs are listed in the Table below. 
 

Hardware configuration ANSI E8-Feeder 

Mounting   Op. 

Panel instrument case   X 

Current inputs (4th channel can be sensitive)   - 

Voltage inputs   4 

Digital inputs   12 

Digital outputs   8 

Fast trip outputs   4 

Temperature monitoring (RTDs) * 38 / 49T Op. 

Table 3 The basic hardware configuration of the E8-Feeder configuration 

 
 

The basic module arrangement of the E8-Feeder configuration is shown in Figure 2. Related 
to 42TE rack size.) 

Figure 2 Basic module arrangement of the E8-Feeder configuration (42TE, rear 
view) 
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1.1.4 The applied hardware modules 

The applied modules are listed in Table 4. 
 
The technical specification of the device and that of the modules are described in the 
document “Hardware description”. 
 

Module identifier Explanation 

PS+ 1030 Power supply unit 
O12+ 2101 Binary input module 
R8+ 00 Signal relay output module 
TRIP+ 1101 Trip relay output module 
VT+ 2211 Analog voltage input module 
CPU+ 1201 Processing and communication module 

Table 4 The applied modules of the E8-Feeder configuration 
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1.2 Meeting the device 
The basic information for working with the EuroProt+ devices are described in the document 
“Quick start guide to the devices of the EuroProt+ product line”. 

  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 The 84 inch rack of EuroProt+ family 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 The 42 inch rack of EuroProt+ family 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 The double 42 inch rack of EuroProt+ family 
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1.3 Software configuration 

1.3.1 Protection functions 

The implemented protection functions are listed in Table 5. The function blocks are described 
in details in separate documents. These are referred to also in this table. 
 
Name Title Document 

TOV59_high 
TOV59_low 

Overvoltage Definite time overvoltage protection 
function block description 

TUV27_high 
TUV27_low 

Undervoltage Definite time undervoltage protection 
function block description 

TOV59N_high 
TOV59N_low 

Overvoltage Definite time zero sequence overvoltage 
protection function block description 

TOF81_high 
TOF81_low 

Overfrequency Overfrequency protection function block 
description 

TUF81_high 
TUF81_low 

Underfrequency Underfrequency protection function block 
description 

FRC81_high 
FRC81_low 

ROC of frequency Rate of change of frequency protection 
function block description 

TRC94 Trip Logic Trip logic function block description 
DLD Dead line detection Dead line detection protection function 

block description 
VT4  Voltage input function block description 

Table 5 Implemented protection functions 
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1.3.1.1 Definite time overvoltage protection function (TOV59) 

The definite time overvoltage protection function measures three voltages. The measured 
values of the characteristic quantity are the RMS values of the basic Fourier components of 
the phase voltages. 

The Fourier calculation inputs are the sampled values of the three phase voltages (UL1, UL2, 
UL3), and the outputs are the basic Fourier components of the analyzed voltages (UL1Four, 
UL2Four, UL3Four). They are not part of the TOV59 function; they belong to the preparatory 
phase. 

The function generates start signals for the phases individually. The general start signal is 
generated if the voltage in any of the three measured voltages is above the level defined by 
parameter setting value.  

The function generates a trip command only if the definite time delay has expired and the 
parameter selection requires a trip command as well. 

The overvoltaget 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. 

 
Technical data 
Function Value Accuracy 
Pick-up starting accuracy  < ± 0,5 % 
Blocking voltage  < ± 1,5 % 
Reset time 
 U< → Un 
 U< → 0 

 
60 ms  
50 ms  

 

Operate time accuracy  < ± 20 ms 
Minimum operate time 50 ms  

Table 6 Technical data of the definite time overvoltage protection function 

 
Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Enabling or disabling the overvoltage protection function  
TOV59_Oper_EPar_ Operation Off, On On 

Table 7 The enumerated parameter of the definite time overvoltage protection 
function 

Integer parameter 

Parameter name Title Unit Min Max Step Default 

Voltage level setting. If the measured voltage is above the setting value, the function generates 
a start signal. 
TOV59_StVol_IPar_ Start Voltage % 30 130 1 63 

Table 8 The integer parameter of the definite time overvoltage protection function 

Boolean parameter 
Parameter name Title Default 

Enabling start signal only: 

TOV59_StOnly_BPar_ Start Signal Only FALSE 

Table 9 The boolean parameter of the definite time overvoltage protection function 

Timer parameter 
Parameter name Title Unit Min Max Step Default 

Time delay of the overvoltage protection function.  
TOV59_Delay_TPar_ Time Delay ms 0 60000 1 100 

Table 10 The timer parameter of the definite time overvoltage protection function 
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1.3.1.2 Definite time undervoltage protection function (TUV27) 

The definite time undervoltage protection function measures the RMS values of the 
fundamental Fourier component of three phase voltages. 

The Fourier calculation inputs are the sampled values of the three phase voltages (UL1, UL2, 
UL3), and the outputs are the basic Fourier components of the analyzed voltages (UL1Four, 
UL2Four, UL3Four). They are not part of the TUV27 function; they belong to the preparatory 
phase. 

The function generates start signals for the phases individually. The general start signal is 
generated if the voltage is below the preset starting level parameter setting value and above 
the defined blocking level. 

The function generates a trip command only if the definite time delay has expired and the 
parameter selection requires a trip command as well. 

The operation mode can be chosen by the type selection parameter. The function can be 
disabled, and can be set to “1 out of 3”, “2 out of 3”, and “All”. 

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. 
 
Technical data 
Function Value Accuracy 
Pick-up starting accuracy  < ± 0,5 % 
Blocking voltage  < ± 1,5 % 
Reset time 
 U> → Un 
 U> → 0 

 
50 ms  
40 ms  

 

Operate time accuracy  < ± 20 ms 
Minimum operate time 50 ms  

Table 11 Technical data of the definite time undervoltage protection function 

Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Parameter for type selection 
TUV27_Oper_EPar_ Operation Off, 1 out of 3, 2 out of 3, All 1 out of 3 

Table 12 The enumerated parameter of the definite time undervoltage protection 
function 

Integer parameters 
Parameter name Title Unit Min Max Step Default 

Starting voltage level setting 
TUV27_StVol_IPar_ Start Voltage % 30 130 1 52 

Blocking voltage level setting 
TUV27_BlkVol_IPar_ Block Voltage % 0 20 1 10 

Table 13 The integer parameters of the definite time undervoltage protection function 

Boolean parameter 
Parameter name Title Default 

Enabling start signal only: 

TUV27_StOnly_BPar_ Start Signal Only FALSE 

Table 14 The boolean parameter of the definite time undervoltage protection function 

Timer parameters 
Parameter name Title Unit Min Max Step Default 

Time delay of the undervoltage protection function.  
TUV27_Delay_TPar_ Time Delay ms 0 60000 1 100 

Table 15 The timer parameter of the definite time undervoltage protection function 



E8-Feeder configuration description 

PRELIMINARY VERSION      11/20 

1.3.1.3 Residual definite time overvoltage protection function (TOV59N) 

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).  
 
The Fourier calculation inputs are the sampled values of the residual or neutral voltage 
(UN=3Uo) and the outputs are the RMS value of the basic Fourier components of those.  
 
The function generates start signal if the residual voltage is above the level defined by 
parameter setting value.  
 
The function generates a trip command only if the definite time delay has expired and the 
parameter selection requires a trip command as well. 
 
The residual 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. 
 
Technical data 
Function Value Accuracy 

Pick-up starting accuracy 
2 – 8 % 
8 – 60 % 

< ± 2 % 
< ± 1.5 % 

Reset time 
 U> → Un 
 U> → 0 

 
60 ms 
50 ms 

 

Operate time  50 ms < ± 20 ms 

Table 16 Technical data of the residual definite time overvoltage protection function 
 
Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Parameter for enabling/disabling: 

TOV59N_Oper_EPar_ Operation Off, On On 

Table 17 The enumerated parameter of the residual definite time overvoltage 
protection function 

Integer parameter 
Parameter name Title Unit Min Max Step Default 

Starting voltage parameter: 

TOV59N_StVol_IPar_ Start Voltage % 2 60 1 30 

Table 18 The integer parameter of the residual definite time overvoltage protection 
function 

Boolean parameter 
Parameter name Title Default 

Enabling start signal only: 

TOV59N_StOnly_BPar_ Start Signal Only FALSE 

Table 19 The boolean parameter of the residual definite time overvoltage protection 
function 

Timer parameter 
Parameter name Title Unit Min Max Step Default 

Definite time delay: 

TOV59N_Delay_TPar_ Time Delay ms 0 60000 1 100 

Table 20 The time parameter of the residual definite time overvoltage protection 
function 
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1.3.1.4 Over-frequency protection function (TOF81) 

The deviation of the frequency from the rated system frequency indicates unbalance between 
the generated power and the load demand. If the available generation is large compared to 
the consumption by the load connected to the power system, then the system frequency is 
above the rated value. The over-frequency protection function is usually applied to decrease 
generation to control the system frequency.  

Another possible application is the detection of unintended island operation of distributed 
generation and some consumers. In the island, there is low probability that the power 
generated is the same as consumption; accordingly, the detection of high frequency can be 
one of the indication of island operation. 

Accurate frequency measurement is also the criterion for the synchro-check and synchro-
switch functions. 

The accurate frequency measurement is performed by measuring the time period between 
two rising edges at zero crossing of a voltage signal. For the acceptance of the measured 
frequency, at least four subsequent identical measurements are needed. Similarly, four invalid 
measurements are needed to reset the measured frequency to zero. The basic criterion is 
that the evaluated voltage should be above 30% of the rated voltage value. 

The over-frequency protection function generates a start signal if at least five measured 
frequency values are above the preset level. 

Time delay can also be set. 

The function can be enabled/disabled by a parameter. 

The over-frequency protection function has a binary input signal. The conditions of the input 
signal are defined by the user, applying the graphic equation editor. The signal can block the 
under-frequency protection function. 

Technical data 
Function Range Accuracy 
 
Operate range 40 - 70 Hz 30 mHz  
Effective range 45 - 55 Hz / 55 - 65 Hz 2 mHz 
Operate time  min 140 ms 
Time delay 140 – 60000 ms ± 20 ms 
Reset ratio  0,99 

Table 21 Technical data of the over-frequency protection function 

Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Selection of the operating mode 
TOF81_Oper_EPar_ Operation Off,On On 

Table 22 The enumerated parameter of the over-frequency protection function 
Boolean parameter 
Parameter name Title Default 

Enabling start signal only: 
TOF81_StOnly_BPar_ Start Signal Only FALSE 

Table 23 The boolean parameter of the over-frequency protection function 
Float point parameter 
Parameter name Title Unit Min Max Step Default 

Setting value of the comparison 
TOF81_St_FPar_ Start Frequency Hz 40 60 0.01 51 

Table 24 The float point parameter of the over-frequency protection function 
Timer parameter 
Parameter name Title Unit Min Max Step Default 

Time delay  
TOF81_Del_TPar_ Time Delay msec 100 60000 1 200 

Table 25 The timer parameter of the over-frequency protection function 
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1.3.1.5 Underfrequency protection function (TUF81) 

The deviation of the frequency from the rated system frequency indicates unbalance between 
the generated power and the load demand. If the available generation is small compared to 
the consumption by the load connected to the power system, then the system frequency is 
below the rated value. The under-frequency protection function is usually applied to increase 
generation or for load shedding to control the system frequency. 

Another possible application is the detection of unintended island operation of distributed 
generation and some consumers. In the island, there is low probability that the power 
generated is the same as consumption; accordingly, the detection of low frequency can be 
one of the indications of island operation. 

Accurate frequency measurement is also the criterion for the synchro-check and synchro-
switch functions. 

The accurate frequency measurement is performed by measuring the time period between 
two rising edges at zero crossing of a voltage signal. For the acceptance of the measured 
frequency, at least four subsequent identical measurements are needed. Similarly, four invalid 
measurements are needed to reset the measured frequency to zero. The basic criterion is 
that the evaluated voltage should be above 30% of the rated voltage value. 

The under-frequency protection function generates a start signal if at least five measured 
frequency values are below the setting value. 

Time delay can also be set. 

The function can be enabled/disabled by a parameter. 

The under-frequency protection function has a binary input signal. The conditions of the input 
signal are defined by the user, applying the graphic equation editor. The signal can block the 
under-frequency protection function. 
Technical data 
Function Range Accuracy 
 
Operate range 40 - 70 Hz 30 mHz  
Effective range 45 - 55 Hz / 55 - 65 Hz 2 mHz 
Operate time  min 140 ms 
Time delay 140 – 60000 ms ± 20 ms 
Reset ratio  0,99 

Table 26 Technical data of the under-frequency protection function 
Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Selection of the operating mode 
TUF81_Oper_EPar_ Operation Off, On On 

Table 27 The enumerated parameter of the under-frequency protection function 
Boolean parameter 
Parameter name Title Default 

Enabling start signal only: 
TUF81_StOnly_BPar_ Start Signal Only FALSE 

Table 28 The boolean parameter of the under-frequency protection function 
Float point parameter 
Parameter name Title Unit Min Max Digits Default 

Preset value of the comparison 
TUF81_St_FPar_ Start Frequency Hz 40 60 0.01 49 

Table 29 The float point parameter of the under-frequency protection function 
Timer parameter 
Parameter name Title Unit Min Max Step Default 

Time delay  
TUF81_Del_TPar_ Time Delay ms 100 60000 1 200 

Table 30 The timer parameter of the under-frequency protection function 
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1.3.1.6 Rate of change of frequency protection function (FRC81) 

The deviation of the frequency from the rated system frequency indicates unbalance between 
the generated power and the load demand. If the available generation is large compared to 
the consumption by the load connected to the power system, then the system frequency is 
above the rated value, and if it is small, the frequency is below the rated value. If the 
unbalance is large, then the frequency changes rapidly. The rate of change of frequency 
protection function is usually applied to reset the balance between generation and 
consumption to control the system frequency.  

Another possible application is the detection of unintended island operation of distributed 
generation and some consumers. In the island, there is low probability that the power 
generated is the same as consumption; accordingly, the detection of a high rate of change of 
frequency can be an indication of island operation. 

Accurate frequency measurement is also the criterion for the synchro-switch function. 

The source for the rate of change of frequency calculation is an accurate frequency 
measurement. 

In some applications, the frequency is measured based on the weighted sum of the phase 
voltages. 

The accurate frequency measurement is performed by measuring the time period between 
two rising edges at zero crossing of a voltage signal. For the acceptance of the measured 
frequency, at least four subsequent identical measurements are needed. Similarly, four invalid 
measurements are needed to reset the measured frequency to zero. The basic criterion is 
that the evaluated voltage should be above 30% of the rated voltage value. 

The rate of change of frequency protection function generates a start signal if the df/dt value 
is above the setting value. The rate of change of frequency is calculated as the difference of 
the frequency at the present sampling and at three periods earlier. 

Time delay can also be set. 

The function can be enabled/disabled by a parameter. 

The rate of change of frequency protection function has a binary input signal. The conditions 
of the input signal are defined by the user, applying the graphic equation editor. The signal 
can block the rate of change of frequency protection function. 

 
Technical data 
Function Effective range Accuracy 
 
Operating range -5 - -0.05 and +0.05 - +5 Hz/sec  
Pick-up accuracy  ±20 mHz/sec 
Operate time min 140 ms  
Time delay 140 – 60000 ms + 20 ms 

Table 31 Technical data of the rate of change of frequency protection function 
 
Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Selection of the operating mode 
FRC81_Oper_EPar_ Operation Off,On On 

Table 32 The enumerated parameter of the rate of change of frequency protection 
function 

Boolean parameter 
Parameter name Title Default 

Enabling start signal only: 
FRC81_StOnly_BPar_ Start Signal Only True 

Table 33 The boolean parameter of the rate of change of frequency protection 
function 
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Float point parameter 
Parameter name Title Unit Min Max Step Default 

Setting value of the comparison 
FRC81_St_FPar_ Start df/dt Hz/sec -5 5 0.01 0.5 

Table 34 The float point parameter of the rate of change of frequency protection 
function 

 
Timer parameters 
Parameter name Title Unit Min Max Step Default 

Time delay  
FRC81_Del_TPar_ Time Delay msec 100 60000 1 200 

Table 35 The timer parameter of the rate of change of frequency protection function 
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1.3.1.7 Trip logic (TRC94) 

 
The simple trip logic function operates according to the functionality required by the IEC 
61850 standard for the “Trip logic logical node”. This simplified software module can be 
applied if only three-phase trip commands are required, that is, phase selectivity is not 
applied. 
 
The function receives the trip requirements of the protective functions implemented in the 
device and combines the binary signals and parameters to the outputs of the device. 
 
The trip requirements are programmed by the user, using the graphic equation editor. The 
aim of the decision logic is 

 to define a minimal impulse duration even if the protection functions detect a very 
short-time fault. 

  
 
 
Technical data 
Function  Accuracy 

 
Impulse time duration Setting value <3 ms 

Table 36 Technical data of the simple trip logic function 

 
Parameters 
Enumerated parameter 
Parameter name Title Selection range Default 

Selection of the operating mode 
TRC94_Oper_EPar_ Operation Off, On On 

Tables 37 The enumerated parameter of the decision logic 

 
Timer parameter 
Parameter name Title Unit Min Max Step Default 

Minimum duration of the generated impulse 
TRC94_TrPu_TPar_ Min Pulse Duration msec 50 60000 1 150 

Table 38 Timer parameter of the decision logic 
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1.3.1.8 Dead line detection function (DLD) 

The “Dead Line Detection” (DLD) function generates a signal indicating the dead or live state 
of the line. Additional signals are generated to indicate if the phase voltages and phase 
currents are above the pre-defined limits. 
 
The task of the “Dead Line Detection” (DLD) function is to decide the Dead line/Live line state.  
 

Criteria of “Dead line” state: all three phase voltages are below the voltage setting 
value AND all three currents are below the current setting value. 
 
Criteria of “Live line” state: all three phase voltages are above the voltage setting value. 
 

The details are described in the document Dead line detection protection function block 
description. 
 
Technical data 

Function Value Accuracy 

Pick-up voltage   1% 
Operation  time <20ms  
Reset ratio 0.95  

Table 39 Technical data of the dead line detection function 

 
Parameters 
Integer parameters 

Parameter name Title Unit Min Max Step Default 

Integer parameters of the dead line detection function 

DLD_ULev_IPar_ Min. Operate Voltage % 10 100 1 60 
DLD_ILev_IPar_ Min. Operate Current % 2 100 1 10 

Table 40 The integer parameters of the dead line detection function 
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1.3.1.9 Voltage input function (VT4) 

If the factory configuration includes a voltage transformer hardware module, the voltage input 
function block is automatically configured among the software function blocks. Separate 
voltage input function blocks are assigned to each voltage transformer hardware module. 
 
A voltage transformer hardware module is equipped with four special intermediate voltage 
transformers. (See Chapter 6 of the EuroProt+ hardware description document.) As usual, the 
first three voltage inputs receive the three phase voltages (UL1, UL2, UL3), the fourth input is 
reserved for zero sequence voltage or for a voltage from the other side of the circuit breaker 
for synchron switching. All inputs have a common parameter for type selection: 100V or 200V. 
 
Additionally, there is a correction factor available if the rated secondary voltage of the main 
voltage transformer (e.g. 110V) does not match the rated input of the device. 
 
The role of the voltage input function block is to  

 set the required parameters associated to the voltage inputs,  
 deliver the sampled voltage values for disturbance recording, 
 perform the basic calculations 

o Fourier basic harmonic magnitude and angle, 
o True RMS value; 

 provide the pre-calculated voltage values to the subsequent software modules, 
 deliver the basic calculated values for on-line displaying. 

 
Operation of the voltage input algorithm 
The voltage input function block receives the sampled voltage values from the internal 
operating system. The scaling (even hardware scaling) depends on parameter setting. See 
the parameter VT4_Type_EPar_ (Range). The options to choose from are 100V or 200V. 
This parameter influences the internal number format and, naturally, accuracy. (A small 
voltage is processed with finer resolution if 100V is selected.) 
 
The connection of the first three VT secondary winding must be set to reflect actual physical 
connection. The associated parameter is VT4_Ch13Nom_EPar_ (Connection U1-3). The 
selection can be: Ph-N, Ph-Ph or Ph-N-Isolated. 
 
The Ph-N option is applied in solidly grounded networks, where the measured phase voltage 
is never above 1.5-Un. In this case the primary rated voltage of the VT must be the value of 
the rated PHASE-TO-NEUTRAL voltage. 
 
The Ph-N option is applied in compensated or isolated networks, where the measured phase 
voltage can be above 1.5-Un even in normal operation. In this case the primary rated voltage 
of the VT must be the value of the rated PHASE-TO-PHASE voltage. 
 
If phase-to-phase voltage is connected to the VT input of the device, then the Ph-Ph option is 
to be selected. Here, the primary rated voltage of the VT must be the value of the rated 
PHASE-TO-PHASE voltage. This option must not be selected if the distance protection 
function is supplied from the VT input. 
 
The fourth input is reserved for zero sequence voltage or for a voltage from the other side of 
the circuit breaker for synchron switching. Accordingly, the connected voltage must be 
identified with parameter setting VT4_Ch4Nom_EPar_ (Connection U4). Here, phase-to-
neutral or phase-to-phase voltage can be selected: Ph-N,Ph-Ph 
 
If needed, the phase voltages can be inverted by setting the parameter VT4_Ch13Dir_EPar_ 
(Direction U1-3). This selection applies to each of the channels UL1, UL2 and UL3. The fourth 
voltage channel can be inverted by setting the parameter VT4_Ch4Dir_EPar_ (Direction U4). 
This inversion may be needed in protection functions such as distance protection, differential 
protection or for any functions with directional decision, or for checking the voltage vector 
positions. 
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Additionally, there is a correction factor available if the rated secondary voltage of the main 
voltage transformer (e.g. 110V) does not match the rated input of the device. The related 
parameter is VT4_CorrFact_IPar_ (VT correction). As an example: if the rated secondary 
voltage of the main voltage transformer is 110V, then select Type 100 for the parameter 
“Range” and the required value to set here is 110%. 
 
These sampled values are available for further processing and for disturbance recording. 
 
The performed basic calculation results the Fourier basic harmonic magnitude and angle and 
the true RMS value of the voltages. These results are processed by subsequent protection 
function blocks and they are available for on-line displaying as well. 
 
The function block also provides parameters for setting the primary rated voltages of the main 
voltage transformer. This function block does not need that parameter setting. These values 
are passed on to function blocks such as displaying primary measured values, primary power 
calculation, etc. Concerning the rated voltage, see the instructions related to the parameter 
for the connection of the first three VT secondary winding. 
 
Parameters 
Enumerated parameters 
Parameter name Title Selection range Default 

Rated secondary voltage of the input channels. 100 V or 200V is selected by parameter 
setting, no hardware modification is needed. 

VT4_Type_EPar_ Range Type 100,Type 200 Type 100 

Connection of the first three voltage inputs (main VT secondary) 

VT4_Ch13Nom_EPar_ Connection U1-3 
Ph-N, Ph-Ph,  
Ph-N-Isolated 

Ph-N 

Selection of the fourth channel input: phase-to-neutral or phase-to-phase voltage 

VT4_Ch4Nom_EPar_ Connection U4 Ph-N,Ph-Ph Ph-Ph 

Definition of the positive direction of the first three input channels, given as normal or inverted 

VT4_Ch13Dir_EPar_ Direction U1-3 Normal,Inverted Normal 

Definition of the positive direction of the fourth voltage, given as normal or inverted 

VT4_Ch4Dir_EPar_ Direction U4 Normal,Inverted Normal 

Table 41 The enumerated parameters of the voltage input function 

 
Integer parameter 
Parameter name Title Unit Min Max Step Default 

Voltage correction 

VT4_CorrFact_IPar_   VT correction   %   100   115   1   100 

Table 42 The integer parameter of the voltage input function 

 
Floating point parameters 
Parameter name  Title Dim. Min Max Default 

Rated primary voltage of channel1 

VT4_PriU1_FPar Rated Primary U1 kV 1 1000 100 

Rated primary voltage of channel2 

VT4_PriU2_FPar Rated Primary U2 kV 1 1000 100 

Rated primary voltage of channel3 

VT4_PriU3_FPar Rated Primary U3 kV 1 1000 100 

Rated primary voltage of channel4 

VT4_PriU4_FPar Rated Primary U4 kV 1 1000 100 

Table 43 The floating point parameters of the voltage input function 
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NOTE:  The rated primary voltage of the channels is not needed for the voltage input function 
block itself. These values are passed on to the subsequent function blocks. 
 
Function Range Accuracy  

Voltage accuracy 30% … 130% < 0,.5 % 

Table 44 Technical data of the voltage input 

 
Measured values  

Measured value Dim. Explanation 

Voltage Ch - U1 V(secondary) Fourier basic component of the voltage in channel UL1 
Angle Ch - U1 degree Vector position of the voltage in channel UL1 

Voltage Ch – U2 V(secondary) Fourier basic component of the voltage in channel UL2 
Angle Ch – U2 degree Vector position of the voltage in channel UL2 

Voltage Ch – U3 V(secondary) Fourier basic component of the voltage in channel UL3 
Angle Ch – U3 degree Vector position of the voltage in channel UL3 

Voltage Ch – U4 V(secondary) Fourier basic component of the voltage in channel U4 
Angle Ch – U4 degree Vector position of the voltage in channel U4 

Table 45 The measured analogue values of the voltage input function 

 
NOTE1:  The scaling of the Fourier basic component is such if pure sinusoid 57V RMS of the 
rated frequency is injected, the displayed value is 57V. (The displayed value does not depend 
on the parameter setting values “Rated Secondary”.) 
 

NOTE2:  The reference vector (vector with angle 0 degree) is the vector calculated for the first 
voltage input channel of the first applied voltage input module.  
 

Figure 5 shows an example of how the calculated Fourier components are displayed in the 
on-line block. (See the document EuroProt+ “Remote user interface description”.) 

 

 
Figure 6 Example: On-line displayed values for the voltage input module 

 
 
 
 
 


