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UMBRELLA

Guidebook
Umbrella is the translation of  «Parapluie», which means:

     Programme d’Aide au Réglage des Appareils de Protection de Ligne Utilisant l’Impédance Electrique

Its aim is to help the persons having in charge the determination of setting values for distance protective relays installed on ends of high voltage electrical power transmission links. 


These setting value must be chosen so as the relay be as sensitive as possible to resistive faults, but insensitive to the various phenomena which may appear when the line is safe: important loads, load reports, loss of synchronism.  
updated on  2002

Reference documentation:

Items  concerning the behaviour of the network:

Apparent  impedance  and  load  report  determination  during  single  phase  and  three  phase  reclosing  cycles  on  an  overhead  line, appendix 2
Etude du comportement des protections de distance sur les lignes à trois extrémités, 



D.633.91/ BD / LB / N°3002. [57]

A resume of this item is given in appendix 10

Items concerning the behaviour of the protective relays

Characteristics of a few distance relays:

generalities
setting of 7 SA 511;

 

setting of EPAC;


(grouped with the PXLN)

setting of  PD3A;

 

setting of PDS;



setting of PXLC;



setting of PXLP;


(deals also with the impedance pick up of the  DIFL)

setting of PXLN;



setting of RAZOA;

 

setting of REL 100;



setting of REZ1;



setting of RXAP;



setting of S 321-5;



setting of LZ 95;


(not installed on Umbrella)
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guidebook
1 - Characteristics considered for the overhead lines
 
(this § is a resume of the appendix 2)

1 - 1 - Reference plans (see appendix 6, generalities)
1 - 1 - Reference plans

The setting values are determined by drawing in the same impedance plan the transit characteristic observed by the relay on each of its measuring loops and the characteristics of the relay, i. e. the pick-up, the anti out-of-step, and the distance zones.


The considered plans are:

Vr - Vy


Vy - Vb


Vy - Vr
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for the phase-to-phase loops

 Ir - Iy


Iy - Ib


 Ib - Ir
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1 - 2 - Functions of the line in the network (see appendix 2)
1 - 2 - 1 - Interconnection links (meshed lines)

It is a line binding two, or three substations of  the high and extra-high voltage transmission network. In each of these substations the control centre monitors on one hand the voltage, which must remain inside a range limited by two values Vmin and Vmax, and on the other hand the current, which must remain lower than a maximum value It. 


The point representing the balanced transit is found out of a characteristic formed by four circles:


(  circle C1 representing the case when I = It and V = Vmin on the close end of the line (point where the relay is situated);


(  circle C2 representing the case when I = It and V = Vmin on the remote end of the line;


(  circle C3 representing the case when V = Vmin at the remote end, and V = Vmax at the close end, and when a voltage turns in relation with the other from 0° to 360°;


(  circle C4 representing the case when V = Vmin at the close end, and V = Vmax at the remote end, and when a voltage turns in relation with the other from 0° to 360°;


Note: if the line is a dead end line, and if the relay is situated on the source side, the operating points are necessary placed on the right of the line image. Vice versa, if the relay is situated on the dead end side, the operating points are placed on the left of the line image. These cases are not taken into account in Parapluie.


In case of unbalanced transit, i. e. of single phase reclosing cycle, the characteristic is similar, but the radiuses of the circles C1 and C2 are modified.


The case of a single phase reclosing cycle on a line linking two independent networks is not studied, as it is considered as not constraining.

1 - 2 - 2 - Output of a power plant, relay placed on the power plant side.

As the energy flows always from the plant to the line, the representative point of the transit is always placed on the right of the line image. More, it is external to a characteristic formed by the following circles:


( circle  C1, centred on the origin (close end ), with a radius  3 * Vmin² / Smax.  Smax  is the maximum apparent power furnished by the plant;


( circle  C2, running through the origin, and centred on the R axis, on the right of the line image, with a radius 3 * Vmin² / 2 * Pmax.  Pmax is the maximum active power supplied by the plant;


( circles   C3 and C4 defined as above.


It is supposed that a single phase reclosing cycle does not lead to an additional constraint. 

1 - 2 - 3 - Output of a power plant, relay placed on the substation side.

As the power flows always from the plant towards the line, the point representing the transit is always placed on the left of the line image. More, it is external to a characteristic formed by the following circles:


( circle  C1, centred on the remote end, with a radius 3 * Vmin² / Smax;


( circle  C2, running through the remote end, and centred on an horizontal straight running through this point, on the left of the line image, with a radius 3 * Vmin² / 2 * Pmax;


( circles C3 and C4 defined as above.

1 - 2 - 4 - Supply of a customer.

As EDF cannot act on the voltage by the customer, the transit characteristic is reduced to the circle C1 as defined on § 1-2-1.


If  the customer is supplied by two lines, it is supposed that the maximum constraint is obtained when one line is run by the maximum current allowed on both lines together. 


The single phase reclosure is not studied, as it depends on the electric scheme of the customer, especially the type of transformer.


. 

1 - 3 - Research of the most constraining characteristics on the meshed lines
1 - 3 - 1 -  « Three-phase » characteristic

It is obtained when the current running through the line has the initial value I tri, and when a three-phase reclosing cycle happens on a parallel line.

1 - 3 - 2 - « Single phase » characteristic

It is obtained when the current running through the line has the initial value I mono, and when a single phase reclosing cycle happens.

1 - 3 - 3 - « Maximum » characteristic

It is obtained when the current flowing through the line has a value Imax. In that case the insensitivity to single and three phase reports is not asked.

The three values are linked by: 

Itri  I mono I max

1 - 4 - Display of the line.
It can be


( a single circuit line;


( a circuit of a double circuit line, i. e. installed on the same towers as another circuit, on the whole of its route. In that case, the mutual inductance factor must be taken into account, and the zone settings must be different;


( a circuit of a double circuit line on a part of its route only. It is then split into two parts;


( a three ended line. Its aptitude to be protected is studied following the appendix 10.

It can be also


( long or short

( provided or not with an earth cable. This feature has an influence on the double circuit line setting only.  

2 - Description of the different windows.
2 - 1 - Start-up window

the square « superpose two relays» is not ticked on. Else, see § 23.
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In that window you must enter the name of the substation A, of the substation B, and of the relay. Enter the name of the substation C if relevant.

note: the program contains a data base which allows to keep in memory the names of the links previously studied, the corresponding parameters, and the setting values of the relays assigned to them. 

Each link contains either two ends (substation A - substation B), or three ends (substation A - substation B - substation C).

To a substation A may correspond several substations B, thus several links, but to a substation B corresponds only one substation C.

The substations of teed lines must be chosen so that the distances between the substations and the teed point Z satisfy to:


distance  A - Z  (  distance B - Z  (  distance C - Z

The relays located at each end of a link may be either different, or identical. In that last case, each of them is distinguished from the others by a number (from 1 to 6), which will be chosen on its registration into the data base. This number appears only if you choose a relay already registered. If you choose "new relay", the field of the number appears empty. 


If you choose a relay already registered and its number, and if you click on «delete», a window appears, allowing you to delete either the relay, or the link and all the relays of this link, or all the links running from substation A.
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If you choose « new relay » in « name of the relay », and if you click « open », the following window appears:


Choose the relay you want to use, and confirm or not in the following window:

2 - 2 - Main window for the relay setting


When you have confirmed the choice of a relay, the main window opens. On the drawing zone, only the co-ordinate axes appear.


2 - 2 - 1 - Menu zone

2 - 2 - 1 - 1 - Menu zone « substation » 
( Save 

allows to save the parameters « network » which have been entered in the following windows, as well as the setting parameters of the relay. At the opening of a new session on the same substation, the same remote end, and the same relay, these parameters are used again.

( Change 
make appear the starting-up window, which allows to choose another link, or to modify the studied substation by clicking « modify ». In that last case a new window appears, allowing to change the whole link or only one relay.

( Leave
finishes the session.

2 - 2 - 1 - 2 - Menu zone « network »
( Network option opens 4 windows in which you can enter the network parameters.

note: 


- when you write a data in a window, other windows may be modified. As an example, if in the window « network type » you choose « Power plant output », in the window « impedance-power » the fields « maximum active power » and « maximum apparent power » appear and you must inform them.


- in the window « impedance-power », values of transformer impedance are asked. These values are the positive sequence impedance values of the transformers placed on each end. They are used to perform diagnostics: does the relay detect faults on the other side of the transformers?


- if you chose the 3 substations, i. e. the teed line, there is no more a choice in the window « network type ». The alone possibility is « meshed single line »    

( Network values opens one window (single circuit or double circuit line), or two windows (double circuit line on one part only), or three windows (teed line), which allow to enter the electrical parameters linked to the geometrical structure of the line. 


For the double circuit lines on one part only, the first section is the double section, whatever be its geographical position.

( « two ended line » or « three ended line » allows to choice the position of the relay on the link. More, « three ended line » opens  two other windows allowing to enter the parameters defined in appendix 10.     

note: if the impedance values of the three sections are not entered by increasing values, the tests of  aptitude to be protected  risk to be false.

2 - 2 - 1 - 3 -Menu zone « drawing »
for each listed element, i. e.
( transit





( line image





( anti out-of-step zone





( single phase load report





( balanced load report





( zones





( directional
it is possible to make a colour palette appear, which allows the choice of the  colour of these elements.

Print  make appear a window from which the whole or a part of the setting reckoning results can be printed: diagram, parameters, diagnostics.

2 - 2 - 1 - 4 - Menu zone « about »

It makes appear the icon of « Umbrella » (an umbrella).

2 - 2 - 2 - Icons
These icons are buttons giving annex services.

( Peripherals
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Print of the drawing and of the settings of the relay. It has the same action as the command « print » of the menu zone « draw »
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Save the line parameters and the relay settings. It has the same action as the command « save » of the menu zone « substation ».

( Drawing tools
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No active drawing option.
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Text enter. Click on the drawing zone. a zone to enter a text appears. Type your text, then type « enter » (() to validate.

You may then modify the text, by clicking on it (note the form change of the mouse pointer, in an I); when the text is entered, Del (() rubs out the last character entered, and the key « escape » rubs out the text zone.
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Curves by hand. On the drawing zone, keep the left button of the mouse pushed down  and move the mouse. The drawing has a one  pixel width, in the same colour as the axis.
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Rubber. Use it by the same way as the curve by hand. It rubs out everything, but the text (see above to rub out a text zone).
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Drawing of circles. Keep the left button of the mouse pushed down and move the mouse from the centre to the outside.

If you maintain the key Shift (() pushed down when you click, a menu appears to choose the colour, the width and the style of the line.
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Drawing of straight lines. Keep the left button of the mouse pushed down and move the mouse from one line end to the other.

If you maintain the key Shift (() pushed down when you click, a menu appears to choose the colour, the width and the style of the line.

( Drawing options
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Adds the important points of the drawing (neuralgic points and transit circle centres)
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Adds the important points of the drawing with their name.
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Adds the complete transit circles, in dotted lines.

( Diagnostics and Aide
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Makes appear the setting diagnostics.
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Make appear a little help on the icon use.

2 - 2 - 3 - Drawing zone


Generalities

That zone is dedicated to the line transit characteristic drawing and  superposed, the setting characteristics of the relay.

 
« Zoom » menu
This menu is activated by clicking on the drawing zone with the right button of the mouse.

Here is the role of the different menu elements.

Redraw
Rubs out the drawing zone, and redraws the transit characteristic and the relay setting characteristics.

Be carefull : the optional drawings, (by hand drawings, added texts, ...see section 3.2.2.2.) are rubbed out.

Zoom Ideal
Enlarges the drawing to the transit characteristic size and redraws.

Zoom +
Increases the drawing, and redraws.

Zoom -
Reduces the drawing, and redraws.

Zoom...
Personalised enlargement: draws the zone to enlarge in a square. To draw the square, press down the mouse left button to select the centre and,  the button being maintained down, draw the mouse to enlarge the square until you surround the section to be enlarged; then the program redraws the zone.

2 - 2 - 4 - « Characteristic » zone

Makes appear or disappear the characteristic clicked with the left button.


Modify the colour of the characteristic clicked with the right button.

2 - 2 - 5 - « Load report » zone


If you click:

( on « three-phase »: the transit characteristic which has been reckoned with a three-phase (balanced) load report will appear;

( on « single phase »: the transit characteristic which has been reckoned with a single phase (unbalanced) load report will appear, if this button is enabled (see further);

( on « maximum transit »: the transit zone which has been reckoned without load report will appear.


If you click

(on the button « Set » and if the option « All » is activated, all the relay setting values will be reckoned from the data supplied by the menu zones;

(on the button « Set » and if the option « modify » is activated, no value will be modified in that case.


The button « Set » opens the window of the relay.
2 - 2 - 6 - Status line

This line down the main window clarify  the function of the command or of the object pointed out by the mouse.

2-3- Setting superposition


Before using this possibility, you must reckon the settings of  both  relays you will superpose.

( In the start-up window, you tick the square « superpose two relays ». Two thumb indexes appear.

( You enter the address of the first relay (substation A, substation B, substation C if relevant, relay name), then you click the second thumb index to enter the second relay. You click « open ». 

The main window to superpose the settings appears, but without the diagrams. 

( In the zone « substation position », you click the square corresponding to the position of both relays one another. Both superposed diagrams appear.



To make the diagram more readable, you may suppress one or several elements of the diagram. For that you click on the button « modify the drawing ».

( The button « substation detail » allow you to make visible the display of the relays one another.

( The buttons « substation 1 », and « substation 2 » make appear the relay setting windows. These windows can be modified as previously.

(The icons are the same as the ones of the main setting window, so as the statement line. However the setting sheets printed here are briefer than those printed from the main window.

The menu zone « substation » allows to 

(  save the values of the relay placed at substation n°1;

(  save the values of the relay placed at substation n° 2; 

(  quit.

The menu zone « drawing » allows to choose

( the diagram colour of the relay placed at substation n° 1;

( the diagram colour of the relay placed at substation n° 2;

( the colour of the line image;

( the colour of the axes defining the position of the substation n° 2 towards the substation n°1.

3 - Setting of a relay
3 - 1 - When Umbrella starts.

( Type the name of the substation A, of the substation B, and if relevant, of the substation C in the start-up window.


( If the setting of the studied relay was never created for this substation, choose « new relay » in the field  « relay name ».


( Else, choose the convenient relay in the proposed list.


( Type then « open ». The main window opens.

3 - 2 - Menu « network ».

( Enter at first the properties of the line and of its neighbourhood in each of the 4 windows opened by the command « network options»:


- type of line: long or short (less than 15 km for the 400 kV network, less than 12 km for the 225 kV network, less than 10 km for the 90 or 63 kV network), meshed line, output of a power plant, supply of a customer;


- CT’s and VT’s: choice of the rated voltages and currents, on the primary and secondary side;


- impedance - power: positive sequence impedance of the transformers situated in the end substations, generator power;


- transit currents: maximum transit currents.

note: if you chooses « short line », an additional line appears in the window « impedance power »: first zone impedance seen from the remote end. Thanks to this value the diagnostic « the first zone of the remote end relay might overcome the backward zone of the studied relay » can be elaborated.

( Then enter the line impedance in the window(s) opened by the command « network values ».

( If the line is a two ended line, enter by the command « two-ended line » the position of the relay (on what end it is located)


( If the line is a teed line, enter by the command « three-ended line » the position of the relay (on what end it is located). Then if relevant, enter « short circuit currents available ». Two new windows can be opened, where you enter these currents.

3 - 3 - Double click in the « transit » zone


It initiates the setting calculation

3 - 3 - 1 - Two-ended line
( The double click on three-phase opens the window of the zone settings. This window takes into account the data « network », but not the considered relay. 

( Click « continue ». The window « load report » appears, which proposes a three-phase load report factor value reckoned from the current  Itri.


More you find a reactance value for a parallel link. It is the same as the reactance XL of the considered line. Then you can:


- accept the proposed factor, and click on « continue »,


- impose another value, for example 2, by writing that value in the corresponding field,


- enter the real value of the parallel link reactance XLa, by writing it in the corresponding field, and the voltage for which this reactance was reckoned thanks to the relevant buttons, and then reckon again the load report factor by clicking on the button « balanced load report reckoning ».

Attention!

In this last case, if the  value chosen for the parallel link reactance is lower than the one of the considered line, the load report factor may become greater than 2. But in that case a check must be done, which is not performed in the program: 


The current on the parallel link before report is linked with the current Itri flowing through the considered line by:


I’tria = Itri * XL / Xla


If the current Itri has the maximum admissible value for the considered line, the current I’tria found above may have a value greater than the maximum current Itria that the parallel link is able to accept. In that case you must reckon a current I’’tri = Itria * XL / Xla and introduce it into the 4th window of the menu line « network option ».


( When you have determined the convenient load report factor and the convenient value of the three-phase current, you click on « continue », and the relay setting windows appear. The calculation is achieved by taking into account the constraint yielded by the current Itri, with the chosen load report factor, and also the current Imono, with a load report equal to 1, and the current Imax.

(  If you click on « OK », the diagram corresponding to the balanced load report appears. 


( You can then double-click on « single phase » if this button is valid.

 Its validity depends on the considered relay:


 the relays owning a percentage threshold earth current module are not switched on the phase-to-earth loops in case of single phase load report, and in that case the obtained diagram is less constraining than the one obtained in case of balanced load report. The button is not valid. 


On the contrary, the relays owning a fixed threshold earth current module are switched on the phase-to-earth loops in case of single phase load report and heavy transit. The button is valid.

The zone setting window appears, identical to the one obtained with « three-phase ».


You open then the window « load report ». A value appears in the field « enter the load report factor with the current admitting the single phase report ». This is the load report on the mot overloaded phase (see appendix 2).

 
After that you can adjust this factor as previously. Then, if you click on « continue », the settings are calculated with the constraints yielded by Itri for the three-phase load reports, and Imono for the single phase load reports, with their corresponding load report factors, and by Imax without load report factor. 


The windows that appear when you click « OK » give you the settings.


You obtain then the diagram corresponding to the single phase load report. 


You can begin as well by the button « single phase » as by the button « three-phase », or even by the button « maximum transit ».

3 - 3 - 2 - Teed line

The double click on « three-phase » opens the window hereunder. In that window you find the zone setting, as previously, but you are also asked for the maximum transit values on each end (ends A, B, C). These values take the place of the values written in the fourth window of the line « network option » of the menu zone « network ». 


The current considered for the load reports is the highest. The maximum current allowing the single phase load report is not distinguished from the one allowing the three-phase report.


The length considered for drawing the characteristic is AB if the relay is placed in A or B, AC if it is placed in C.


Down, on the left of the window, a test is performed to know if the line can be well protected, i.e. if there are no points where a fault is not seen in the first zone by at least one end. The criteria used are those described in the appendix 10.


The calculation continues then as seen in § 331.


3 - 4 - Modification of the proposed values.

( You can then make appear the diagram corresponding to the three-phase report by single-clicking on « three-phase », and the diagram corresponding to the maximum transit by single-clicking on « maximal ».  You can also make appear again the setting windows of the relay by activating the button « modify », and by clicking on « set ».


( If you do not agree with the reckoned values, you can modify those which are written in the white fields. The settings which are found in the windows on the right of the modified window are reckoned again. A new diagram, elaborated with the new settings, is proposed.

3 - 5 - Diagnostics

( If you click on « diagnostics », Umbrella gives you some indications on the convenience of the settings. You can then attempt to cure these errors.

Particular case: short line protected by a blocking overreach system


In the third window of the line « network option » of the menu zone « network » of the main window, you can enter the reach of the remote end relay first zone. So you can check that the backward reach of the considered relay blocks correctly the remote end relay. 

3 - 6 - Printing
When you agree with the obtained setting values, you click the icon « printer ». A window opens which allow you to choose the page(s) you want to print: only the settings, or diagram with diagnostics, or both.

note: the whole of this information needs 2 pages for certain relays, 3 pages for the others.  

4 - Observations concerning each relay
4 - 1 - 

7 SA 511

- Its frame is not foreseen to work on the power plant outputs.


- It does not contain the command  « anti out-of-step On or Off ». If you want that the anti out-of-step does not work, you enter 0 for r. You must then give to RA1 and RA2 the same value as previously RA1 + r, and RA2 + r, to find a diagram fitted with the transit characteristic. 


- The zone 1 and 2 are drawn for phase-to-earth fault resistance values. The zone 1 lengthened, which is not used at the EDF, is not drawn.





File of diagnostics:
The third zone is lower than 1.2 time the second zone, i.e.:



The forward pick-up risks to see the faults beyond the remote end transformers. It must not overcome:



The exterior anti out-of-step risks to see the faults beyond the remote end transformers. It must not overcome:



The backward pick-up risks to see faults beyond the close end transformers. It must not overcome:



The exterior anti out-of-step risks to see faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 3 - 

PD3A

- Its frame is not foreseen to work on the power plant outputs.

- It contains a command « anti out-of-step ON or OFF » The first calculation is always performed with the anti out-of-step On. You click in the setting window to put it OFF. The program recalculates the setting fitted with the transit characteristic.


- If the transit is high, and if the ratio between the primary and the secondary impedance is important   (> 2 * In), it may happen that the bandwidth proposed by « Umbrella » be null. This is due to the fact the anti out-of-step bandwidth and the setting step of the pick-up bandwidth depend of this ratio.


In that case you must admit that the out-of-step covers a part of the safe operating zone.


- Initially, the program chooses always the type 6062. But for the teed lines, you must in quite every cases change it for the 6562 type. 






File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The gap between the second and the third zone is lower than the backward anti out-of-step bandwidth, i. e.:



The forward pick-up risks to see the faults beyond the remote end transformers. It must not overcome:



The backward pick-up risks to see faults beyond the close end transformers. It must not overcome:



The backward anti out-of-step bandwidth risks to see faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 4 - 

PDS

- Its frame is foreseen to work on the power plant outputs.

On the diagram, the anti out-of-step characteristic appears on the phase-to-earth loops, as it is completed on these loops. When you superpose the characteristic of a PDS with the one of another relay, both out-of-step characteristics appear. The anti out-of-step in case of single phase load report is made visible together with the pick-up characteristic.


On this relay, it is not possible to get off the anti out-of-step.






File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The forward pick-up risks to see the faults beyond the remote end transformers. It must not overcome:



The backward pick-up risks to see the faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 5 - 

PXLC

- Its frame is not foreseen to work on the power plant outputs.





File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The forward pick-up on a phase-to-phase fault risks to see the faults beyond the remote end transformers. It must not overcome:



The forward anti out-of-step zone for a phase-to-phase fault risks to see the faults beyond the remote end transformers. It must not overcome:



The backward pick-up on phase-to-phase fault risks to see faults beyond the close end transformers. It must not overcome:



The backward anti out-of-step zone on phase-to-phase faults risks to see faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 6 - 

PXLP

- Its frame is foreseen to work on the power plant outputs .


Initially, the program reckons the settings with the circular characteristic. If the setting is not possible , you introduce the option « modified lens » either from the window « problems of settings », which appears before the setting windows if the reckoned pick-up is shorter than the third zone, or from the setting windows.  






File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The forward pick-up risks to see the faults beyond the remote end transformers. The parameter Zf must not overcome:



The forward anti out-of-step zone risks to see the faults beyond the remote end transformers. Its reactance must not overcome:



The third zone must overcome the forward pick-up. That last must be greater than:



The backward pick-up risks to see the faults beyond the close end transformers. It must not overcome:



The backward anti out-of-step zone risks to see the faults beyond the close end transformers. Its reactance must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 7 - 

PXLN

- Its frame is foreseen to work on the power plant outputs.

- It contains no command  anti out-of-step « On » or « OFF ». To put the anti out-of-step OFF you must set r to zero. If you add the initial value of r to the initial value of the phase-to-earth classical resistance value, you find a diagram fitted with the transit characteristic.






File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The forward pick-up risks to see the faults beyond the remote end transformers. It must not overcome:



The exterior anti out-of-step risks to see the faults beyond the remote end transformers. Its reactance must not overcome:



The backward pick-up risks to see the faults beyond the close end transformers. It must not overcome:



The exterior anti out-of-step risks to see faults beyond the close end transformers. Its reactance must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 8 - 

RAZOA

- Its frame is not foreseen to work on the power plant outputs..


The program reckons initially its setting with a circular characteristic. If the setting is not possible, yon introduce the modified lens (ice cream cone) characteristic from the setting windows. 


The RAZOA anti out-of-step characteristic blocks the phase-to-earth loops. However the compatibility criterion between those characteristics was not retained, else the setting of the relay would not be possible in many cases. 


So you will see appear on the single phase load report diagram the anti out-of-step characteristic mixed with the phase-to-earth characteristic.






File of diagnostics

The forward pick-up on phase-to-phase fault is lower than 1.2 times the second zone, i. e. :



The forward pick-up on phase-to-earth fault risks to see faults beyond the remote end transformers. The parameter Zf must not overcome:



The forward anti out-of-step zone on three phase fault risks to see the faults beyond the remote end transformers. The parameter Z2 must not overcome:



So as the faults appearing on the limit of the third zonr reach could be seen, the anti out-of-step factor must be greater than:



The backward pick-up on phase -to earth fault risks to see the faults beyond the close end transformers. It must not overcome:



The backward anti out-of-step zone on three phase faults risks to see faults beyond the close end transformers. Its reactance must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 9 - 

REL 100

- Its frame is not foreseen to work on the power plant outputs.






File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The forward pick-up risks to see faults beyond the remote end transformers. It must not overcome:



The exterior anti out of step zone risks to see faults beyond the remote end transformers. It must not overcome:



The backward pick-up risks to see faults beyond the close end transformers. It must not overcome:



The exterior anti out-of-step risks to see faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 10 - 
REZ1

- Its frame is not foreseen to work on the power plant outputs.






File of diagnostics

The third zone is lower than 1.2 times the second zone, i. e. :



The third zone risks to see faults beyond the remote end transformers. It must not overcome:



The exterior anti out-of-step zone risks to see faults beyond the remote end transformers. It must not overcome:



The third zone risks to be longer than the forward anti out-of-step. It must not overcome:



The backward pick-up risks to see faults beyond the close end transformers. It must not overcome:



The exterior anti out-of-step risks to see  faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 11 - 
RXAP

- Its frame is not foreseen to work on the power plant outputs.

The program suppose initially that the type of the relay is « 5 A , circular, with image». The other types may be chosen in the setting windows. If the line is short, the chosen relay is the one specially fitted to  the blocking overreach system.






File of diagnostics

The forward pick-up is lower than 1.2 times the second zone, i. e. :



The forward pick-up on phase-to-phase fault risks to see the faults beyond the remote end transformers. it must not overcome:



The forward anti out-of-step zone on phase-to-phase fault risks to see the faults beyond the remote end transformers. It must not overcome:



The backward pick-up one phase -to-earth fault risks to see faults beyond the close end transformers. It must not overcome:



The backward anti out-of-step zone on phase-to-phase fault risks to see faults beyond the close end transformers. It must not overcome:



The first zone of the remote end relay risks to overcome the backward zone of the relay. That zone must be at least equal to:



4 - 12 - 
S 321 - 5

- Its frame is not foreseen to work on the power plant outputs.

- The anti out-of-step is initially supposed to be programmed to block the first and second zone of the phase-to-phase loops.






File of diagnostics

The forward pick-up on phase-to-earth fault is lower than 1.2 times the phase-to-earth second zone, i. e. :



The forward pick-up on phase-to-phase fault is lower than 1.2 times the phase-to-phase second zone, i. e. :



The forward pick-up on phase-to-earth fault risks  to see the faults beyond the remote end transformers. It must not overcome:



The forward pick-up on phase-to-phase fault risks to see the faults beyond the remote end transformers. It must not overcome



The forward anti out-of-step zone risks  to see faults beyond the remote end transformers. It must not overcome:



The backward pick-up on phase-to-earth faults risks  to see faults beyond the close end transformers. It must not overcome:



The backward pick-up on phase-to-phase fault risks  to see the faults beyond the close end transformers. It must not overcome



The backward anti out-of-step zone risks  to  see faults beyond the close end transformers. It must not overcome:

 

The first zone of the remote end relay risks  to  overcome the backward zone of the relay. That zone must be at least equal to:
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