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Equipment Type: Protection Relay

Brand: SIEMENS

Model: 7SA611

Function: 68 or RPSB - Power Swing Blocking (PSB) & 78 or
PPAM - Out of step (00S)

Tool Used: CE-6006, CE-6707, CE6710, CE-7012 or CE7024

Objective: Test of PSB and Oo0S in Conditions of Synchronous,
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any
responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just user contacts us via email
suporte@conprove.com.br.

The tutorial contains knowledge gained from the resources and technical data at the time was
writing. Therefore, CONPROVE reserves the right to make changes to this document without
prior notice.

This document is intended as a guide only; the manual of the equipment under test should always
be consulted.

ATTENTION!

The equipment generates high current and voltage values during its operation.
Improper use of the equipment can result in material and physical damage.

Only suitably qualified people should handle the instrument. It should be noted that the user

must have satisfactory training in maintenance procedures a good knowledge of the equipment
under test and also be aware of safety standards and regulations.

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the 7SA611 relay in the PSB_OoS software

1. Relay Connection to CE-6710
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Auxiliary Source to pin F1 (UH+) of the

relay and the negative (black terminal) of the Aux Source Vdc to pin F2 (UH-) of the
relay.

Aux Vdc

Figure 1

1.2 Current and Voltage Coils

To establish the connection of voltage coils, connect channels V1, V2 and V3 with
pins R15, R17 and R18 of the relay terminal and common to pin R16. To establish
the connection of the current coils, connect channels 11, 12 and I3 with pins Q1, Q3
and Q5 of the relay terminal and make a short circuit between pins Q2, Q4 and Q6.
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Figure 2
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1.3 Binary Inputs

Connect the binary inputs of the CE-6710 to the binary outputs of the relay:
e Bl1to pin R1 and its common to pin R4.
e BI2to pin R3 and its common to pin R4.
e BI3to pin R5 and its common to pin R4.

2. Communication with the 7SA61 relay

First, open “DIGSI” and connect an Ethernet (or serial) cable from the notebook to
the relay. Then double click on the software icon.

Figure 4

After opening the program, the substation that contains the relay in question (7SA61)
is selected. After selecting the relay, right-click and select the “Open Object” option
and then select the connection mode, as shown in the following figures.
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£z DIGSI Manager. - [Carvalho -- C:\5iemens\Digsi4\D4projiCarvalha]

%Eile Edit Insert Device bWiew Options Window Help

D= % [E|e| o7 5= & [<NeFiteo ~1 | =Em x|

- &P Carvalho GERZEE () 7S0e12V4E 0 7UME23V4E [ FUTEI3V4E
(2 Folder
Figure 5
Open device rg|
Connection type Connection properties
" Offline Mo settings required for this connection type.
" Direct
~
" Modem connection
~
(* Ethernet
Cancel Help
Figure 6

3. Parameterization of relay 7SA61
3.1 Device Configurations
After the connection has been established, access the relay's general settings by

double-clicking the left button on “Settings” repeat the operation for “Device
Configuration”.
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b}* DIGSI - [Carvalho f Folder f 75A611 V4. 6/75SA611 V04.68.03]
@ File Edit Insert Device Yiew Options ‘Window Help

== TOE CE fp i 2 D N2
- @ Cnline Select Funckion

+ E Settings IZZIEe'-.-'in:e Configuration

+ &2 Annunciation #Maskjng I/ (Configuration Makrix)

+- %4 Measurement EJCFC

+-= Dscillographic Records Eﬁpuwer System Data 1

o
é‘ ?Dnttr':'l ﬁSetting araup &
= ’z@ﬂlscillugraphic Fault Records

@General Device Settings
@Time Synchronization
? Interfaces
SarPasswords

abe..| snguage

Figure 7

On the “Functional Scope” screen, disable all functions leaving only the “27
Distance protection pickup program” and “68 Power Swing detection” functions
enabled. This prevents trips from other functions from interfering with the test. After
the adjustments, click “OK ™.

Functional Scope E|
Awailable functions:
Ma. lFunc:tiDn | Scope &5
Moz Zefting Group Change Ogtion |Disabled b
0110 Tripmade 1-3pole
114 21 Distance protection pickup program L= (quadrilateral)

0120 65 Power Swing detection Enabled I
021 85-2 Pilot Protection for Distance prot Dizabled

0122  DTT Direct Transfer Trip ' Disaklad

0124  50HS Instantaneous SOTF Disaklad

0125 Weak Infeed (Tfip andriar Echa) Dizakled

D126 SO(MY/S1 (M) Backup CrverCurrent Dizabled

0131 50M/S1M Ground CverCurrent Disshled

0132 835-67M Pilot Protection Gnd. CwerCurrent Disabled

0133 79 Auto-Reclose Function Disabled

0134  Auto-Reclose contral made weith Trip and Action time

D135 25 Synchronism and Yoltage Check Dizabled

0136 81 Over'n_lnderfrequency Protection Dizabled

037 27,59 Underi2vvervoltage Protection Dizabled

0135  Fault Locator Disahled [

About
k. | | : Cancel | Help |

Figure 8
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3.2 Masking 1/0

The next step is to adjust the relay output. To access these parameters, double-click
the left button on “Masking I/0 (Configuration Matrix)” as shown in the next figure.

4 DIGSI - [Carvalho f Folder f TSAG11 V4. 6/7SA611 V04.68.03]

@ File Edit Insert Dewice Yiew Options SWindow Help

HS T E E | e - E D 0D N2
- @ Cnline Select funckion

+ E Settings @Device Configuration

+-E2 Annunciation

+- %4 Measurement

+- =4 Oscillographic Records

]
é‘ ?lzsnttrcul ﬁﬁetting GEroup &
ﬂOSEiIIngraphic Fault Records

%General Device Jettings
@Time Synichronization
? Interfaces

St Passwords

abe. | anguage

Figure 9

Binary output BO1 is designated for sending the tripping of zones 1, 2, 3 and 4. In
order to aid the test, LED 1 is used to signal the tripping of zone 1, LED 2 to signal
the zone 2 tripping, LED 3 to signal zone 3 tripping and LED 4 to signal zone 4
tripping. Binary output BO3 is designed for power swing blocking, to signal the
signal sending, use LED 5.

; ettings - Masking I/0 (Configuration Matrix) - Carvalho / Folder / 75A611 V4. 6/7SAG DEK
#Eile Edit Insert Device Yiew Options Window Help - 8 X
H& %®26 | 2% % & 2 [indications and dsonly ~] [Configured to BI, BO, or LED ~| EDEm B | W

Information Source Destination
Number Display text A= F|S|C BO LEDs 5 S|X|C| CM
1/2|3|4|/5|6|7|8|9/|10{11{12/1|2|3|4|5|6|7|8|9[10[11|12{1314
Device, General ||
P Sustern Nata1 | X
Osc|Device, General Settings Expand [
P.System Data 2
03801 21 TRIP u X
03811 21 TRIP 1p. 21 u X
03823 21 TRIP3p. Z1sf u X
: 03824 21 TRIP3p. Z1mf u X
g1iDis GenersiE a7 21TRIP 1p. 22 0 %
03817 21 TRIP 3p. 22 u X
03818 21 TRIP 3p. Z3 u X
03821 21 TRIP 3p. 24 u X

21 Dis.ZoneQuad
£8P Swi 04164 68 Power Swing u u E3
OWerSWING 04166 68T Pswing TRIP U U X
Measurem.Supery &

EN100-tModul 1
Testinn
Figure 10
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Double-click on “Power System Data 1" t0 access the system settings.

J DIGSI - [Carvalho f Folder / 7SAG611 V4. 6/75A611 V04.68.03]
@ File Edit Insert Device Yew Options ‘Window Help

Ha S E &2 il A2
- @ Cnline Select funckion
+-.F Settings @Device Configuration
+--&2 Annunciation 3= Masking 1/0 (Canfiguration Matri)
+-34 Measurement :_E'JCFC

+-=4 Oscillographic Records

i Contral
Tesk

Figure 11

. yPawer System Data 1
ESetting Group &
E@Oscillographic Fault Records
@General Device Settings
@Time Synchronization

? Interfaces

Sat Passwords

abe.| anguage

Those settings highlighted in red in the next couple of figures need special attention.
First the VT and CT data are shown, then the system data and finally the circuit

breaker data.

3.4 Transformers

In the “Transformers” tab, configure the CT and VT ratio of the system.

Power System Data 1

Tramzformers ] Poweer System] Bleaker]

X

Settings:
Mo Settings | Yalue
0201 CT Starpoint | towards Line »
0203 Rated Primary Yoltage 400,0 kW
0204 Rated Secondary Watadge (Ph-Ph)
0205 CT Rated Primary Current
0206 CT Rated Secondary Current
voltage transtormer is
0211 Matching ratio Phaze-%T To Open-Deta-T 173
0215 Matching ratio syl §sy2 1,00
0220 14 current transformer is Meutral Current (of the protected line)
0221 Matching ratio 4000 for CT's 4,000
-
| Ahbout |
ok | DIGSI > Device | Cancelar | Aiuda |
Figure 12
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In the “Power System” tab, the rated frequency, the phase sequence, whether the
system is grounded and how the ground compensation for ground faults will be

performed.

Power System Data 1 @

Transformers  Power System ] Breaker]
Settings:
-
Mo, Seftings | Yalle
0207 System Starpoint is | Solid Grounded +
02350 Rated Freguency B0 Hz
0235 Phase Seguence ABC
02357  Setting format for Zero seq.comgp. format Zero zeq. comp. factor KO and angle(ko)
-
| About |
ok | DIGS! > Device | - | Aiuda |

Figure 13
3.6 Setting Group A

In this option, important data about the protected transmission line and the
parameters of the impedance function are set, whose calculations will be shown later.

£ DIGSI - [Carwvalho f Folder £ 75A611 V4. 6/75A611 VO4.68.03]

@ File Edit Insert Device Wiew Options ‘Window Help

== P E 0y e s | I D K2
—_@ Cnline Select Function
+ ,E Settings @Device Configuration
+- £ Annunciation #Masking I/ {Canfiguration Matrix)
+- % Measurement EJCFC
+- =4 Oscillographic Recards E@iner System Data 1
8| Contral FE .
@n &g Setting Group A
Test &@Oscillagraphic Fault Records
@General Device Settings
%Time Synchronization
? Interfaces
Say Passwords

abe..| anguage

Figure 14
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With a double click on the option “Power System Data 2.

Functionz:

1 2 21 Distahce protection, general settings
032 21 Distance zones [quadrilateral]
0023 Meazurement Supervision

Cuztomize. . | Beset. . | Ahout ‘
Cloze Help

Figure 15

3.7 Power System Data 2
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In the “Power System” tab, important data are parameterized, such as: full-scale
measurement of voltage and current, line angle, slope angle of the distance
characteristic and compensation factors for earth faults. The other tabs are not

relevant for this test.

Power System Data 2 - Settings Group A g|

Power System l Line Status ] Trip 1-#3-pale ]
Settings:
Mo, | Settings | Yalue
1103 Measurement: Full Scale Yolbage (100%) | 400,0 kY
1104 Measurement: Full Scale Cureent (100%) 1000 &
1105 Line Angle EO*°
1211 Angle of inclination, distance charact. B0 °
TTor Fo oger&lona MEaEUred valies Sion AT reversed
E—
1120  Zero seq. comp. factor KO for zone £1 0,550
1121  Zero seq. comp. angle for zone 71 o,00*
1122  Zero seq.comp factar KO higher zones =21 0,550
1123 Zero seq. comp. angle, higher zones =71 oao®
-
| About |
ok | DIGS! > Device | Carcelar | Ajuda |

Figure 16
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3.8 21 Distance protection/ General settings

The next step in the “General” tab is to activate function 21, disable the series line
compensation and adjust the load compensation, which in this case will be infinite.

21 Distance protection, general settings - Settings Group A

General l Ground faults] Time Delays]

Seftings:
Mo, | Settings | Walue
1201 21 Distance Erotedion iz | Of) +
1202 Phase Current threshaold for dist. meas. 050 &
1211 Angle of inclination, distance charact. =
1208 Series compensaﬁad line s |
1232 InMneous trip a_ﬂer SyyitchOnToF ault Inactive:
1241 R load, minimum Load Impedance (ph-o) oo Ohm
1242 PHI load, maximum Load Angle (ph-o) 45°
1243 R load, minimum Load Impedance (ph-ph) oo Ohm
1244 PHI load, maximum Load Angle (ph-ph) 45°
13174 Single pole trip for faults in 22 YE:
1357 Z1B enabled hefore 15t AR (int. or ext.) [dle)
[v Dizplay additional settings

E=port Graph | About |

ok | DIGSI > Device | Concelar | Ajuda |
Figure 17

In the “Time Delays” tab, the time delays of each zone are adjusted, both for three-
phase faults and for ground faults.

21 Distance protection, general settings - Settings Group A

General ] Ground faults  Time Delays
Settings:
Mo, | Settings [ “alue
1210 21 Condition for zone timer start | with distance pickup =
1305 T1-1phase, dela)f for single phase faults | D,!JD SECH
1306 Timutti-ph, delay for muti phaze fauts | D,!JD ZEC
1315 T2-1phase, delay for single phase faults | D,_SD f=i=ln!
136 T2multi-ph, delay for multi phase faults | D,_SD SEC
1325 T3 delay | D,!SU SEC)
1335 T4 delay | D,QD b=ttt
1345 T5 delay | 00 Sec|
1355 T1B-1phase, delay for single ph. fautts | D,!JD SEC)
ﬁ;ﬁ : Jﬁ-mw-m Hg L1 Ia; mun' m IﬁHﬂi [NA[H] =1 |
-
Export Graph | About |
ak | nlice 1GS] - De: ‘ Cancelar J Ajuda |
Figure 18

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br
13



INSTRUMENTOS PARA TESTES ELETRICOS —
3.9 21 Impedance Distance Zones (Quadrilateral)

Set the impedance values of zones 1, 2, 3 and 4 for three-phase/single-phase faults
and their respective time delays. In this test, the Z1B zone will not be used.

21 Distance zones (quadrilateral) - Settings Group A [z|
Zohe Z1B-exten. | Lot Z2I Zohe 23| Zone Z4| Lot ZEI

Settings:

L Mo, Seftings “alue
1301 Operating mode Z1 Forward +
1302 R(Z1}, Resistance for ph-ph-fauits 0,250 Ghim
1303 M(Z1), Reactance 0,500 Ohim
1304 RG(Z1), Resistance for ph-gnd fauts 0,250 Chim
1305 T1-1phase, dﬁ&&*{@r Smgle: [hheiﬁﬁ faults 0,00 sec)
1306 mmm-pm-' wmm‘pha‘aeﬁaa&sf; 0,00 sec
1307 MEENSE 0°

I Display additional settings

E xport Graph | About |
0k, I Aplicar DIGEST > Device | Cancelar | Ajuda |
Figure 19
21 Distance zones [quadrilateral) - Settings Group A [z|
Zone 21 I Zone Z1B-exten. Sone Z3 I Zone 4 I Zone £5 I
Settings:
Mo, Settings Walue
1311 Operating mode 22 Forward =
1312 R(Z2), Resistance for ph-ph-fautts 0,500 Ohm
1313 ®(ZZ), Reactance 1,000 Chm |
1314 0,500 Shm i
1315 0,30 sec |
1316 T

[ Display additional zettings

Export Graph | About |

QK I Aplicar | LGES] - Device | Cancelar | Ajuda |

Figure 20
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21 Distance zones [quadrilateral) - Settings Group A

Zone Z1 I Zone Z1B-exten. I Zohe Z2 Zone Z4| Zone ZEI

Settings:

Settings

Walue

Feverse =

1,000 Ohm

2,000 Ohm

1,000 Ohm

™| Display additional settings

Expart

Graph |

ok |

Lplicar DHE5S] - Device

Cancelar |

Auda

Figure 21

21 Distance zones [quadrilateral) - Settings Group A

Zone Z1 I Zone Z1B-exten. I Zone 22| Zone 23 Zone ZEI

Settings:

Seftings

Walug

Mon-Directional
2,400 Ohim

2,400 Chm |

2,400 Shm i

[T Display additional settings

Expart

Graph |

o]

Aplicar

DIGS1 > Devee |

Cancelar |

Figure 22
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3.10 68 Power Swing Detection

The next step is to activate function 68, activate the power swing trip and determine
the tripping time after power swing blocking.

68 Power Swing detection - Settings Group A

Settings:

L M. Settings alue

m MGWJW@W& all zones blocked «
| 2005 65T Pawer swingtrip YES,
2007 66 Trip delay after Power Swing Blocking 0,08 =ec

[ Display additicral settings

Enpiort Graph | About |

0k I Aplicar | DIGES] - Device | Cancelar | Ajuda |

Figure 23

4. PSB OoS software adjustments
4.1 Opening the PSB Oo0S

Click on the “CTC” application manager icon.

Figure 24

Click the “PSB OoS” software icon.
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B Transient View &9 Quick Guide
% Validate PDF Reports wr Seff-diagnosis
P Statistical Analysis 7% Remote Access
Copyright ® Conprove 1984 - 2022
Figure 25
FlpEd-
m Home  Display  Software Options 2]
@7 HrdSet <% GOOSE Set Sett . = T %
@ sync.set s, sV Set v "
Channels Start
Direc 3 Connection General General Inform.  System  Notes4Obs.  Evplanatory Figures  Check st Others  Connections
Hardware Test
System Simulation  Trsjecteries Smulation | | Distance Deser e i
/" Insert/Edit Points -
Insert/Edt General Options jeeedienos
e 3
i v ; Location i
Substation: | | 1.00
i Bar 1 [
Address: | V]
Responsble
Name: | ~]
Test Points
Poirtts Tested Taol Test
w | ghpee | Tmea L Top CE6710 Series Num.- [01108177CCM33222211USHVRGLGLGL2ZORRX

Defaut  {w Import Export Preferences oK
@ General Info. @ Operation @ Time : -
ErorsList | Protection Status

43 ONLine New | Aux Source: 0,00V | Heating: 0%

Figure 26
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4.2 Configuring the Settings
When opening the software the “Sertings” screen will open automatically (provided
that the option “Open Settings on Start” found in the “Software Options” menu is

selected). Otherwise, click directly on the “Settings” icon.

@ I DE = PSE OoS 202171 (84 Bits) - CE-6710 (0110817)

Home Display Software Options

= Hrd Set fg GOOSE Set '_ > Mext Point & Clear test 7| |5 waveform
" ) o =
@ sync, Set S5, 5V Set *r Mext group f Clear a 5|~ Phasors
Channels ] Start  Stop Settings ]
Direc  t4 Connection @ Trajectory
Hardware Generation Options
Figure 27

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.

Settings Y
General General Inform.  System  Motes & Obs. Explanatory Figures Check List  Cthers  Connections IJEI
Test:
Distance Descr: | Power Swing Block and Ot of Step Date: |05/04/2022 16:00:01
Tested device:
|dentif: |23D3‘I 582 w | Model |7SAB11 ~ |
| Type: |Line Protection e | Manufacturer: |Siemens w |
|
: Location:
Substation: |C0npr0\re w | |
Bay: |1 w
Address: |‘v"|sconde de Quro Preto 75, Custddio Pereira v|
Cty: |Uberandia v State:
Responsible:
Name: |I'v1iche| Rockembach de Carvalho w |
| Sector: |Engineering w | Reagistry: | 0001 w |
Tool Test:
CE-6710 Series Num.: |D11DE1??CCM33222211U5HVRGLGLGLZZDRXX
|
Default EV Export... Preferences QK Cancel
Figure 28
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In the following screen, within the “Nominal” sub tab, the values of frequency, phase
sequence, primary and secondary voltages, primary and secondary currents,
transformation ratios of VTs and CTs are configured. There are also two sub-tabs
“Impedance” and “Source” whose data are not relevant for this test.

Settings x

General General Inform. Maotes & Obs.  Explanatory Figures Check List  Cthers  Connections
NOD1

Distance | Nominal | Impedance  Source S AV
L

Frequency: 60 Hz w b

() Forward o‘ .[_ [

AR
_ |

Phase 5eq.: ABC w C HH
—
L3 | 3

Jp power: [119.5 MVA
1p: [39.84 Mva
Primary Voltage (FF): |138.0 KV : -
3 3 |43
A3E | 3

J

= i |

OB

-]

th

G EG TV _
Primary Cumrent: W .
Secondary Vaoltage (FF): W i
(FN): [ss0v
Secondary Cument: W
VIRFE: W Phase | F

CTRF: [100.0
VTRD /VTRF: [1,00 Voltage Currents

L = ktovo: [100
o i ::: i ktovz [100

E ktold: [1o0
IEP ktol2 [100

Meutral | N Ground | E Displ. | D

. CTRE/CTRF: |1,00

| Invert Polarity:

| [ VTsF [ CTsF
O vTD OcTE

wles |~ ||
o

D [4] w EP

Default V Impart... Export... Preferences QK Cancel

Figure 29

There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a diagram with all the schematic of the connections between the test set and the
test equipment.

5. Distance Adjustments
Note: The relay will only be parameterized for two-phase and three-phase faults. For

the software to perform the test properly, 4 types of zones must be inserted, all for
two-phase and three-phase faults.
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5.1 Distance screen > Distance Prot. Settings

If the user wants to test a ground fault during power swing blocking, it is necessary to
register 4 more distinct zones and adjust the ground compensation factor, highlighted
in red in the figure below.

Settings *
General Distance Prot. Settings
System: _
|_I Impedances Defined Based on Frimary
Distance Line Length: 1.000 ] Impedance Comection for INom (1A /INom Secandary)
{==condary values)
Line Ang.: 75,00° — e 5o '\\\ N
- C . B
— e ., -, S
Ground Factor: T A ., .
e _ .S . iy
Mode: p/ KD e -__ -“‘*{L \\“\\ \\\ \
- . -“'“‘\ -1“\ “‘x \‘\ \-“\
Mod. K0: [0.880 N ~/ o NN
Ang.KD: [0° T £ " Ny
{=s=condary values) “"‘h.__“ s “\‘_‘ ‘\\ . \\
[ Remove Arc Resistance | [ | - f;{\\\ Sy, : b .,
- i L b - ,
. i o N b
T N . N
- fj . ™ i -, ,.X/f/
gl - A% N T
______ s . NOUX Y
----- b ffr h N B, 5, %
.. . o 3 )
_____ 7 ) ,\ L )
N 5 - o
) KJ ™ ‘)r\/ i E |
LA YT k) i
| N () I e T = J,‘r \\\ b /5‘.\ N * \I'u
;r,:\ . S 2 \\ !
. - L |
- ;"f B /;/ \\. ", i
;?\‘_‘ /:.f./’ ‘\" L L 1
| / S ‘\ | 3 ! 4
oy e % ) ] ll
: ) ; ] i !
Insert... v | Edit. . Delete %; | ! i : H
Default iv Impaort... Export... Preferences QK Cancel
Figure 30

5.2 Inserting Phase Zones

Note: There is an extremely practical and fast way to import the characteristic
of the zones. See Appendix C.

The first zone to be entered will be zone-1 (LL+ABC). Click on the “Insert” field
highlighted in green in the previous figure. On the settings screen, first choose the
relay mask “Siemens 7SA6/7TSA8/7SL8 - Quadr.”. You must adjust the actuation
time, choose the type of fault (loop) and insert the characteristics of the zone and the
directionality. Adjust the tolerance values and finally click “OK ™.
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@ Active
Descr:

Calor:

|znm
Index: Lo

op Type:

LL+ABC v Operation

Trigger Tme:  Z Abs. Toler..  Z Rel Toler.:
[os [0oome  [s00%
T Abs+Toler: T Abs-Toler: T Rel Toler.
[e500ms  [os [1.00%

Segments

CLOSED Zone

00 Starting [R. X]: 0.20; -0.08
01 Line [R, X]: 0,00; 0,00

02 Line [R, X]: -0.13; 0,22
03 Line [R. ¥]: 0.04; 0.50

04 Line [R, X]: 0.54; 0,50
Completed.

gL
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T | SIEMENS 75A6/75A8/75L8 - Quad.

<

100.0m -+

x 050
R [050
Distance Angle: |80 °

[[] Enable Zone Reduction

Zone Reduction Iﬂ N

[C] Enable Load Area

<

Forward

[P AV i RId
200.0m  300.0m 400.0m
|
Figure 31
H I 2 H H
Click on “Insert” again and adjust the values for zone 2.

Zone a X
@ Active Q] - e . |S\EMENS TSAE/7SAB/TSLE - Guad | v
Descr: Color: 1,70 <= = 2
[zn02 [ | 160
Index: Loop: Type:

LL+ABC  Operion 150 e x [1a
Trigger Time:  Z Abs. Toler..  Z Rel Toler 140 == R 1050
[3000ms  [i000m0  [500% 1 e o] |0
T Abs+Toler. T Abs-Toler: T Rel Toler ETT
[e500ms  [os [100% 120 -
IR
1.000
| 0,900 oo
0.800 -1 --zz=ops [C] Enable Zone Reduction
0.700 L Zone Reduction: |0
Segments i [ Enable Load Area
CLOSED Zone
00 Starting [R. XJ; 0.41; 0.
01 Line [R, X]- 0,00; 0,00
02 Line [R, X]: -0,25; 0,43
03 Line [R, X] 0,08 1.00

| 04Line R, X]. 1.08.1.00

Completed.

T

VoL
200.0m

R: 0421 Q; X 1,30Q; Mod: 1,37 Q; Ang: 72,10

wira:
400,0m

Figure 32
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By clicking on “Insert” one more time, the values for zone 3 must be adjusted.

Zone a X
B Active X[0] /‘" ‘\\ | SIEMENS 7SA6/7SA8/75L8 - Quad. v |
Descr: Color |
Zn03 [ | o 5
Index: Loop: Type 200 Y =
LL+ABC ~ Opemion v R x [20

s R [1a

Trigger Time:  Z Abs. Toler.:  Z Rel Toler o hY
[os00s [topomo  [500% L //' 5, Distance Angle: |60
T Abs+ Toler: T Abs- Toler T Rel Toler T & ", )

- ooy \ 5
[4500ms  [os [100% 100 . N ’:

) [JJ Enable Zone Reduction
Zone Reduction: [0°

S [ Enable Load Area
CLOSED Zone
00 Starting [R, X: 0,50; -0.87
01 Line [R, XI- 0,00; 0,00
02 Line [R, X]: 0.75: 0,43
03 Line [R, X]: -215:-2.00

| 04 Line [R. X] 015200 -1,00
Completed

200
RIQ)

P -
-1.00 0

| R:0.2290); X: 0,108 O: Mod: 0.253Q); Ang: -154.8°

|
Figure 33

Repeat the process for zone 4.

et TEree | R [240

|Zone o x
B Acive [T R S SIEMENS 75A6/75A8/75L8 - Quad. v I
Descr: Color: = S
20t B o ek = =
Index: Loop: Type: e T -

LL+ABC ~ Operaon 200 x [240

|| Trigger Tme:  Z Abs. Toler..  Z Rel Toler.:

Distance Angle: |60 *

[o.900s [10omo [500%
| | TAbss Toler.. T Abs-Toler.. T Rel Toler.:
[500ms  [os [1.00%
() Enable Zone Reduction
Zone Reduction: [0
ST () Enable Load Area
CLOSED Zone

00 Starting [R, X]: 3.79; 2.40
01 Line [R, XJ:-1.01: 2.40
02 Line [R. X]: 3.79; -2.40
03 Line [R. X 1.01; 240

| Completed

Non-Directional ~

! o
Figure 34
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6. Channel Targeting and Hardware Configurations
Click on the icon illustrated below.

.@ I DEHE-~] PSE QoS 2.02.171 (84 Bits) - CE-6710 (0301018)

Home Display Software Options

= HrdSet €72 GOOSE Set B > MextPoint gf Clear test
" o
@' sync, Set 5, 5V Set X MNext group 4 Clear all
Channels ] Start  Stop
Direc |+ Connection
Hardware Generation
Figure 35

Then click on the highlighted icon to configure the hardware.

Channels Direct, [m] x
Model Reset for Hard. ] O Basio Hadi | pdapiios || Modes: e
Connected Set
CE6710 - Ad d
O #dvance E;g—‘ GOOSE... Autoassociate Iv Autoassociate Iv

Serial Number:

Rermotes m

03010187CCM33222211USHVRGLGLGL2ZO0RXD ~ | .. (@ ON Line S, 5. Value... Clean Iv Clean Iv o
Import.... Export... ES
| Outputs: Analog. and SV Inputs: Analog. and SV Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical |
- Analog Outputs Sampled Value Outputs ot bd
NOD1 o |-~ AN |
141 L () Forward o‘. Voltage Channels ' '| L '| -
Nominal Line Souwe = . Descr. Hardware Node Point
PP ‘ 30 v
e o SO0 [NoOT___[Va |
| = AD_V02 V2 ~ | NOO1 |vb -
Phase Seq.: ABC ~ AD_VO3 V3 * | NOOT v Ve -
Ip power: | 1195 MVA AD_Vd V4 - | NOO1 - -
lg: |35.84 MVA
Primary Voltage (FF): |138,0 KV
(FN): 7967 KV a
Primary Cumert: |0.500 kA L
| Secondary Voltage (FF): |115.0V
| . Current Channels "4 '| ¥ v| -
| - ,LADV Volt Channel Current Channel | [ Deser. Hardware Nod Poi
| Secondary Curent: |5.00 A age = - ar e ount
1 Va AO_V w 5 la AOI0T v _
ViR [ ST [Noo1 [l |
FN |2 Vb AD_V02 ~ | F |6 (] AD_102 ~ AD_I02 2 ~ | NOO1 /b -
CTRF: |100.0 3 Ve AO_VD3 v 7 lc AO_I03 AO_103 12 ~ [NDO1 vl «
VTRD/VTRF: |1,UU Vab ~ E |8 IE AD_l0s 14 - | NOO1 > \u -
~ A - - -
CTRE/CTRF: ,r FF Vbe EF |5 |IEP AD_I0B 15 NOO1 uo
Vea ~ AD_lDG 16 - | NOO1 | D -
Reverse Polarity
O VTsF O cTsF D 4] w -
OJvro OcTe Cale. | kWO 7 |cde k10
| kV2 ~ k.12
l () Equal Parameters Among Nodes k [tovo 100 [tov2 [1.00 k [toi0 100 [to12 [100
L
Figure 36

Choose the channel configuration, adjust the auxiliary source, the method of stopping
the binary inputs and click “OK .
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| Settings *
Master Slave 1  Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Auiliar Source:
Model  CE-6710 Serial Number 01108177CCM33222211USHVRGLGLGL2Z0RXX Inital State Initial State -
BO1: ~ BO3: v
Analog Outputs: HO NC 20V
BO2: NO @~ BO4: NC  ~
| Standard - Voltages: » 110V
| 4x 300V; 100 VA i
T Ozenvimwa | Vi@ @ 803 2nd 806 type: oY
) 2x300V: 150 VA vzc .—-—-Nz © Conventional  BOS:  NO ~ A8V
- V3 BOE: v
O 1x 600 V: 350 VA vg‘.—lns No 24V
= _ va () IRIG (BOS) /Clock (BOE)
O 1x 300 V; 250 VA vi@ @—=ns Other
Off
Transistor TTL 110,00V
(O Customized Assoc. i :
) Customized Assoc () Connect VTs Binary / Analog Inputs:
Standard - Cumrents: Bl: | Bl- Contact =
O 6x32A 220 VA Bl2: | Bl- Contact v
O 3xB4A 400VA B3 S M
= .l_‘_' n Bl4: | Bl- Contact =
() 2x 96 A; 550 VA .—.N1
) 21000 A; 300 VA ! Bl - (s Contact ”
O :
= Sx A 2 C@—" N BIS: | BI- Contact -
() 1x 192 A; 1100 VA 13 . aN3 BI7: | Bl- Contact =
O 1x6.00 A; 360 VA 4 : B -
14 . N4 BI8: | Bl- Contact
BIS: | Bl- Contact hd
.—-—INS
9 c 16 BI10: | Bl- Contact -
Blectromechanical: 16 . N BITT: h
() 1x 75 A; 700 VA BI1Z: | Bl- Contact -
) 1x 50 A: 700 VA () Considers absolute values to Voltage-BI : J..‘jz m %\f
(@] i — —
e e () Range 1.25A o Cancel

Figure 37

On the next screen choose “Basic” and on the next window (not shown) choose
“YES”, finally click on “Confirm .

Channels Direct. [m] X
o
|8 Mocs
I CEST10 EE O Advanced |
| @ %5 GOOSE.. Cancel
+  Serial Number:
£ 03010187CCM33222211U5HY 270 Sy 5. Val
& 03010187CCM3322221 1 USHVRGLGLGL2Z0RX0 . B ONLne w 5. Value. .. Import... Expot..
Figure 38

7. Restore Layout

Due to the great flexibility that the software presents, allowing the user to choose
which windows are presented and in which position, this command is used to restore
the default settings. Click on “Recreate Charts” and on “Restore Layout”.
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8| 3 5 i@ = | PSB 005202171 (64 Bits) - CE-6710 (0110817)

Home Display Software Options
&= Hrd Set %0 GOOSE Set ™ * MextPoint g Cleartest v | Ex Waveform FE | EaW) M = |[E=

- ! = . ¥ D2
@ sync.set s, Svset » Next group §¥ Cleara * Phasors P3| |Es -

Settings

Channels

Recreate Restore| View
Direc b4 Connection

@TFEJEdUFS" Report || rel Charts  layout -
Hardware Generation Options Repaort Units Layout

Figure 39

8. Test structure for PSB_0OoS functions

8.1 Test Settings

By clicking on the “Test Settings” tab, the user must direct the channels and adjust
the binary inputs as follows:

e BIO1 = Dist Trip;
e BI02 =PSB Alarm;
e BI03 = Trip OoS.
Enable a pre-simulation condition with nominal conditions and 0.1s.

5| [ 3 [ = | PS8 005202171 (64 Bits) - CE-6006 (1150214)

Home  Display  Software Options [7]
& Hrd Set % GOOSE Set s [ > NextPoint gf Clear test — 5% Waveform el | (o) .Fw @1
@ sync.set s, svset % Next group ¥ Cleara =1 % Phasors B LEIES 3
Channels Start  Stop Settings Present Recreate Restore View
Direc  t¥ Connection & Trajectory  peport 85| Chans  Layout
Hardware Generation Options Report  Units Layout
e | e
Generation Channels Dire EEnah\e Pre-Simulation 1 () Enable Pre-Simulation 2 () Enable Post-Smulation VTRNevtral/VTRPhase
Generation Channel Mode | Nominal - 100
Va Va (Hrd: V1) ~|fw 6640V |0° CTRGround/CTRPhase
Vb Vb (Hrd: V2) - v 640V |2400° 1,00
Ve Ve (Hrd: V) -| | 8640V | 1200° O . Phase Vs
W 7 [ Inv. Newtral VT
Ia Is (Hrd: 11) = In 500A 0 _
b b (Hrd: 12) -l 500A 2400° 10 b F e
I Ic (Hrd: 13) ~l3 500A 1200° [ Inv. Ground CT
IE -
| Time Pre-Simulation1: [ 100,00 ms
Binary outputs & Goose - Simulation Binary outpuis & Goose - Pre-Smuation
B0 0.0:1:1,0:0 MIES 0.0.1:1.0.0 ~
GO GO
PSBAam BIOZ(Hd:BIZ) - Continuous Generation Among Trajectories in (B
Reset Time: |100,00 ms.
Dist. Trip. BIO1 (Hra: BT} No._ of repetitions in case of generation emor: 2 v

005 Trip  BI03 (Hrd: BI3) ~

Stop the test at the first failure [
Trigger Interf. Software ~

Wit for PPS () 0,005

Based Only on Values Generated
Cydle to Cycle Generation

T3 | ON Line New Aux Source: 110,00V Heating: 0%

Figure 40

8.2 System Simulation

For the “System Simulation” test, a study must be carried out in order to simplify the
system to two voltage sources with a line between them so that the power oscillations
will occur according to these parameters. As we do not have this study, we chose the
option “Trajectories Simulation”.
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8.3 Synchronous Oscillation Trajectory Simulation

In the following test, a synchronous oscillation is simulated, where the activation of
the Power Swing Alarm is expected. To perform the test click on “New Trajectory”
then choose the number of points, impedance and angle values. The next step is to
enter the rate of change of the impedance which must be different from “0”. Choose
the value of dZ/dt equal to 20.0 Q /s.

FE | [ 3 [ = | PS8 005202171 (64 Bits) - CE-6006 (1150214) X
Home  Display  Software Options [7]
£, Hrd Set €% GOOSE Set [~ > Mext Paint f’ Clear test K6 Waveform el ) [V .Fw =]
- . o = : vl
@ sync.set s, svset % Next group % Cleara {~ Phasors LE] *
Channels Start  Stop Settings - Pre: Recreate Restore
Direc ¥ Connection & Tra Charts Layout
Hardware General tion Options Layout
System Simuiation Test Settings
~Insert/Edit Points - v <
General Options £ o o o o Legend
[ — N e I
Trajectory Systeln Faut  Evaluation e b Ty RN === Traj. Nt Tested
,4 T A &
Data Entry Ne R X dZdt | Duration 300 & v ‘\ A TN > . = T Tested
ReX ~ 7 7 R A :
e i sma o700 100.0ms / - b % Colom: Mot Test.
Number of Points b [2000m0 (07000 |20000Qk |1900ms : 4 4 g Passed
= 3 |2000m0 | 3000mQ 200000 |20.00ms (=1
¢ 400 [3000m0 (200005 | 190.0ms Information:
8 dZ/dt Constant Totd 0500
20000/ Atual Point
-1z
-8
R
Corfim Cancel -X
Test Points =
Points Tested
NeofPoints Enabled | Timeof Operating
No. rajectory  Fault | Trajectory | Merfce | “Noming | Operated Status

‘\\\ . A e i ko
Indiviciusl 400 300 200 100 0 100 200 300 400
Errors List Protection Status
t3  ONLine New - Aux Source: 110,00V Heating: 0%
Figure 41
The next step is to configure the “System” tab.
/" Insert/Edit Points
General Options
Trajectory Fauh Evaluation
N ! Source
ew i
Trajectory | e [1sov [o°
Set Z by: Z5, KS ~

Mod 7S [4.000 Mod K5 [1.00
AngZs  |8000° Angks [0°

Corfirm Cancel

Figure 42
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It is not necessary to make any adjustments in the “Fault” tab. The next step in the

“Evaluation” tab is to set the “Operation” field to “Yes” and the “Interface” to
“PSB Alarm” then click on “Confirm”.

" Insert/Edit Points

General Options

Trajectory  System  Fault

Trajectary |

Inteface:

P5SB Alam w

[ Evaluation Time

Pre-Simulation 1

s
50,00 ms

30,00 ms
30,00 ms
Figure 43

Start the generation by clicking on the icon highlighted below or using the command
“Alt +G .

Display Software Options
GF HrdSet € GOOSE Set ’ B T P ma
@ sync.set s, svset % Next group €% Clea
Channels Start
Direr T4 Connection :
Hardware Generation
Figure 44

After the end of the test, it is possible to visualize the waveforms, actuation of the
binary inputs and the impedance and power trajectories.
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4| [ 5 [ < | PS8 005 202.171 (64 Bits) - CE-6006 (1150214)

Home  Display  Software Options
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Figure 45
8.4 Simulation of Asynchronous Oscillation Trajectories

Click on the “New Trajectory” icon, use the highlighted points and keep
impedance variation of the previous test.

the
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Figure 46

Keep the previous test settings in the “System ” tab.
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/" Insert/Edit Points

General Options

Trajectory Fautt Evaluation

Source

New i
Traiectory |~ - [1so0v o-
SetZby:  Z5KS v

Mod. 25 (4000 Mod. KS  |1.00
Ang Z5 80.00 " Ang KS 0

Corfirm Capcel

Figure 47

The next adjustment is in the “Evaluation” field, where the “Operation” should be
setto “Yes” and the “Interface” to “Trip OoS”.

~" InsertfEdit Points

General Options

Trajectory  System  Faut | Ewaluation

New ! Operation: ) Mo | € Yes Interface:  Trip OaS “
Traje_ctor,- i

[ Evaluation Time

Pre-Simulation 1

50,00 ms
30,00 ms
30,00 ms
I Confirm I Cancel
Figure 48

After generating the signals, check the waveforms, the performance of the binary, the
impedance trajectory and the time between the blinders following the final result.
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Figure 49

8.5 Simulation of Three-Phase Fault Trajectories

In this test, the performance of the distance trip is verified. In this case, a dZ/dt of

100.00€/s should be set. To do this, make the following adjustments:

L5 [ 3 [ = | PSB00S 202171 (64 Bits) - CE-6005 (1150214)

Home  Display  Software Options
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Direc ¥ Connection & Tra Report m ®  Charts Layout

Hardware Generation Options Report Units Layout
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X

/" Insert/Edit Points - sors | Trajectory

d
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Figure 50
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The parameters of the “System ” tab are the same as in the previous test. The “Fault”
field must be set as follows:

Insert/Edit Points |
General Options
Trajectony System | Fault Evaluation
. B Enable Fault
Trarjjlsgnr.- Ev Times Fault Mode:  Constant Cument ~ 1500 A

- Pre-Fault:
IF Tipo de Fatta:  ABC “~  Fault Location: Iﬁ
Fault: Fault Start Mode: Fixed Angle e

100.0 ms Reference Phase A e

Post Fault: Reference Angle to Fault Start: 0*
Os
Fault Resistance: 0a [] Mo Offset

Confirm Cancel

Figure 51

In the “Evaluation” option, make the following adjustments:

Insert/Edit Points ]

General Options

Trajectory  System Fault | Ewaluation

New i Operation: :] MNa o Yes Interface: Trip Dist R

Trajectony |

[] Ewvaluation Time
Pre-Simulation 1
50,00 ms
30,00 ms
30,00 ms

Corfirm Cancel

Figure 52

After generating the signals, check the waveforms, the performance of the binary, the
impedance trajectory and the time between the blinders following the final result.
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Figure 53

9. Report

After finishing the test, click on the icon highlighted in the previous figure or using
the “Ctrl +R” command to call up the report pre-configuration screen. Choose the
desired language as well as the options that should be part of the report.

- 25 Presentation Setting ¥ |

Language Inglés En-LUS -

= @Al

- Bl General Data Test

- Bl General Data of Tested Device
- Bl Location

- Bl Reference Values

- Bl Hardware Settings

- [l Test Settings

- Bl Distance Settings

(- [ Tests

- Ml Selected Simulation Charts
' - B Motes and Observations

- B Explanatory Figures

- [ Check List

- [ Connections

QK Cancel

| Se—

Figure 54
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PSB OoS - TEST REPORT

Descr.: Power Swing Block and Out of Step
Date: 05/04/2022 16:00:01

; Software: PSB_0OoS_CTC; Version: 2.02.171
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model 7SA611; Manufacturer: Siemens

2. Location
Substation: Conprove

Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira
City: Uberlandia; State: MG

Figure 55
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A.1 Terminal Designations

7SAB*1*-*BIK

R15 uL1 01
42 (1)
R18 uL3 .
BOB [} —+—+ 13
R16 .:]I‘_ [

1
I
R17 : uL2 “) [
I
1
1
I

RIS ——— ™ jﬁ:‘ |
BOT d—r— J4
R14 :I[ :

[To [ e W

R9 BI& i
g “ |
R10 BO11 : Jg
R11 [+ — BI7 |
[‘—rm
niz | BO12 J11
]
I

F5 [ H——— Bl I
o | B2 BOS :][:—,_|:|I K18
F7 ' BI3 ] o
F8 | Bl4 BOS H— 1—v—|:|| K17
Fo [+ +—1BI5 l
F10 | I
|
I

K2 CH———1—1BI9 Life Contact 21— 1 —F3
K3 -1 BI10 = iz |
] F4
O — 1 BI11 :
—H———17 K
Ke | Bl12 Power Supply | ™ J_—H:I F1
K7 CH——17—BI13 - “f—+__JF2
K8 -1 BIT4 |
3 — : [F—BI15 Frolection Data Interface or| 1 D
ks — H+——-—--— Analog Qutput i
K10 C—+——+— BI16 !
K11 _H——fF—EI17 Service Interface +D c
K12 1+ [ Bl18 !
K13 H———3—BNY System Interface or ! B
Ka—H—— Analog Output :
K16 | Time Synchronization —,—D A
| i
| I
: Front Operator Panel +[|
I :
| I
i L
| l
| |
1

Interference Suppression Capacitors at the Relay ) Power Relay

Contacts, Ceramic, 4.7 nF, 250 W

[schrankeinbaw-Fsab-1-brk-oz-050802, 1, en_GH]

Figure B-4

Figure 56

General diagram for 7SA6* 1*-*B/K (panel flush mounting or cubicle mounting)
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A.2 Technical data
a = Threshold angle for the increased resistance toler- [ 10° to 90° Increments1?

ance

Determination of Direction

For all types of faults

With phase-true, memorized or cross-polarized voltages

Directional sensitivity

Dynamically unlimited
Stationary approx. 1V

Each zone can be set to operate in forward or reverse direction, non-directional or ineffective.

Load trapezoid:

R ad = minimum load resistance for[,=1A 0.100 Q to 600.000 Q; « Increments0.001 Q
for[,=5A |0.020 Qto 120.000 Q; e

Ppaq = Maximum load angle 20° to 60° Increments1®

Dropout to pickup ratic

- Currents Approx. 0,95

- Impedances Approx. 1.06

Measured value correction

Mutual impedance matching for parallel lines {(ordering option)

Measuring tolerances for sinusoidal measured values

|—% <5%  for 30° < ¢, = 90°
|£* 5%  for 0°<g,=60°
R

%‘{5% for 0° < g, <90°

Times

Shortest trip time

Approx. 17 ms (50 Hz) /15 ms (60 Hz) with fast relay and
Approx. 12 ms (50 Hz) 110 ms (60 Hz) with high-speed relay

Dropout time

Approx. 30 ms

Stage timers

0.00s to 30.00 5; =

for all zones; separate time
setting possibilities for single-
phase and multiphase faults for
the zones 21, Z2, and Z1B

Increments 0.01 s

Time expiry tolerances

1 % of setting value or 10 ms

The set times are pure delay times.

approximately 40 ms.

The interval from fault inception to trip command is made up of the set delay time plus the measuring time.
The minimum measuring time is 10 ms, for faults close to the set zone boundary the maximum measuring time is
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Equivalence of software parameters and the relay under test.

Table 1

PSB_0Oo0S Software

Siemens 7SA611 Relay

Parameter Figure Parameter Figure
Mod Z0/Z1 30 Zero seq. comp. KO for Z1 16
Ang Z0/Z1 30 Zero seqg. comp. Angle for Z1 16
Znl Fase Phase Distance Z1
Distance Angle 31 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 31 Operating mode Z1 19
Directional
R 31 R(Z1), Resistance for ph-ph faults 19
X 31 X(Z1), Reactance 19
Trigger Time 31 T1 multi-ph, delay for multiphase faults 19
Zone Reduction 31 Zone Reduction Angle 19
Zn2 Fase Phase Distance Z2
Distance Angle 32 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 32 Operating mode Z2 20
Directional
R 32 R(Z2), Resistance for ph-ph faults 20
X 32 X(Z2), Reactance 20
Trigger Time 32 T2 multi-ph, delay for multiphase faults 20
Zone Reduction 32 Zone Reduction Angle 20
Zn3 Fase Phase Distance Z3
Distance Angle 33 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 33 Operating mode Z3 21
Directional
R 33 R(Z3), Resistance for ph-ph faults 21
X 33 X(Z3), Reactance 21
Trigger Time 33 T3 multi-ph, delay for multiphase faults 21
Zone Reduction 33 Zone Reduction Angle 21
Zn4 Fase Phase Distance Z4
Distance Angle 34 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 34 Operating mode Z4 22
Directional
R 34 R(Z4), Resistance for ph-ph faults 22
X 34 X(Z4), Reactance 22
Temp. Disp. 34 T4 multi-ph, delay for multiphase faults 22
Zone Reduction 34 Zone Reduction Angle 22

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
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APPENDIX C

In the DIGSI software, export the .RIO file. Open the “2I1 Distance zones
(quadrilateral) ” window and choose the “Export” option.

21 Distance zones (quadrilateral) - Setting Group A >

Zone Z1 | Zone Z1B-exten. | Zone 22 | Zone 23| Zone 24| Zone 25 |

Settings:
No. Settings alue
1301 | Operating mode £1 Forward «
1302 | R(Z1), Resistance for ph-ph-faults 0,250 Ohm
1303 | X(Z1), Reactance 0,500 Ohm
1304 | RG(Z1), Resistance for ph-gnd faults 0,500 Ohm
1305 | T1-1phase, delay for single phase faults 0,00 sec
1306 | Timufti-ph, delay for multi phase faulis 0,00 sec
1307 | Zone Reduction Angle (load compensation) 0=

[T Display additional settings

Export Graph | About |
ok |  apicar | DIGSI> Device | Cancelar | Auda |
Figure 57
Click “OK” on the next screen.
B Rio Export s
r Mawimum walues
M aimum valtage [interlink ed): L i
b asimum current: |1 a A
-~ Tolerances
Tolerance of time zones (TOL-T): 1 % [rel] 01 2 [from)
Tolerance of impedances [TOL-Z): 5 % rel] 01 Okm [fram)
- Factors
Complex grounding factar power [K5) |1 R ID =
Cornplex power impedance [£5); ID'259 R/0km ID'SEE #A0km
tawirum permissible Fast time [TIME Qb2 Iu,'] 3
Carrection of fault impedances
by Factor | /{nom. ): IF.t’-‘«LSE vI
Cancel | Help |

Figure 58
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Choose a name and folder to save the file.

& Salvar come x

Salvar em: | I Area de Trabalho ﬂ &= 5 Bl

‘ Onelrive

a Conprove

[) Este Computador =
Nome: |zu:unen_:'—‘\

Tipo: |Omicron export file (" ria) j Cancelar

Figure 59

In the PSB Oo0S software, inside the “Settings” window, import the file in the “.RIO”
extension.

Settings *
General Distance Prot. Settings
System:
- ] Impedances Defined Based on Primary
Distance {E::oi:?ﬁlm’ 1000 ) Impedance Comection for INom (1A /INom Secondary)
Line Ang.: 75.00 * L] —— "“m,_‘! R AN
e ;rf . n
— - -, 5
Ground Factor: T A . e
Bt o 3 .
e o Bl —_— S, i . - By,
Mode: p/ KD ~ R h"{h . \\‘ ]
5 . -H"'n -“"\ \\\‘-\ \\\ ‘-“\
Mod. k0: [0.880 R ey “ NN
- g o= % .,
Ang. KO: |0 S F S \\ .
i {secondary values) N 'x\qfr S * kY
[J Remove Arc Resistance | | 7 e A Sy, \.\ 5,
- / & p :
B i m_\_;?{,.-rﬂ . \\ ‘\.‘ N,
T S . e
== \,‘{H . \\\ . \.\ P ){\’
______ / . 5 -~
____ A N
- g -~ "
T / % Ny, % " k
- -/ 5 Y )r\/ s \ \
PN AP Y 3
~~~~~~ / - A
I S N N . \
A ", - Y
™ ~, Y
. / . 3 / | \\ 1
< et ;
AR . , !
I R ! i
-, =h ! § f
I \;/ it i ! | i ! !
: s Y Y i i i i |
Insert... 1™ Edit... Delete %’ 1 ! ] i ! 4 !
Default iv Export ... Preferences QK Cancel
Figure 60
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The figure below shows that all zones are registered, including earth fault zones.

Settings x
General Distance Prot. Settings
System:
[] Impedances Defined Based on Primary
Distance {E:;ingg - 1.000 [] Impedance Comection for INom (1A /INom Secondary)
Line Ang.: 60,00 * X e T
Ground Factor:
Mode: p/ Rt/Rl; %t/X w
Rt/Rl: |0.280
¥4 0,880

{secondary values)

[} Remove Arc Resistance

|21 Operaonrl-ABO) [
[¥] 21 (Operation-LE)

[¥] Z2 (Operation-LL+ABC)

[¥] Z2 (Cperation-LE)

[¥] Z3 (Operation-LL+ABC)

[¥] Z3 (Operation-LE)

|¥] Z4 (Cperation-LL+ABC)

|¥] Z4 (Operation-LE)

Insert... EV Edit... Delete

Default V Impart... Export... Preferences QK Cancel

Figure 61
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