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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 contacting 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 tested 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 tested 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 7SA6 relay in the Distance software

1. Relay connection to CE-6006

Appendix A shows the relay terminal designations.

1.1 Auxiliary Source

Connect the positive (red terminal) of the Vdc Aux. Source to F1 pin (UH+) of the
relay and the negative (black terminal) of the Vdc Aux. Source to F2 pin (UH-) of the

relay.

Vdc Aux i
I RELE
Méx. 265V

- EE
.J 2

Figure 1

1.2 Current and Voltage Coils

To establish the voltage coil connection, connect V1, V2 and V3 channels with the
relay terminal pins R15, R17 and R18 and the common ones to pin R16. To establish
the connection of the current coils, connect 14, 15 and 16 channels with pins Q1, Q3
and Q5 of the relay terminal and make a short circuit between pins Q2, Q4 and Q6,
finally connect pin Q6 to Q8 and connect the current channel commons to pin Q7.

vi| v2 |v3| va| vs| ve
0 0000

’_._‘_ R18 | R17| R15
ool ENE
mli2|i3|1]iI5 R16

Figure 2
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1.3 Binary Inputs

Connect the CE-6006 binary input to the relay binary output, BI1 to pin R1 and its
common to R5 in this way, the trip signal sent by the relay is monitored.

BINARYS INPUTS .
Bl1 BI3 BI5 BI7

@06 ourior

™ A\

)
@000 " -
© 066

Bl2 Bi4 BI6 BI8

\ 4

Figure 3

2. Communication with 7SAG relay

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

Figure 4

When opening the program, the substation that contains the relay (7SA6) 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.

& DIGSI Manager. - [Carvalho -- C:\Siemens\Digsi4\D4proj\Carvalhao]
%Eile Edit Insert Device Yiew Options Window Help

& [<NoFiter> ~1 % B2m x|

"""""" @ JSIE12YWAR @ JUMBEZIVAE @ JUTE13V4E

D] 4Be )&
H = % Carvalho

(2 Folder

Figure 5
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Open device E|
Connection bipe Conhection properties
" Dffline Mo settings required for thiz connection type.
" Direct
~

™ Modem connection
~

(* Ethernet

Cancel Help

Figure 6

3. Parameterization of the 7SAG relay

3.1 Device Configurations

After the connection has been established, access the general relay settings by double
left-clicking on “Settings ” and repeat the operation for “Device Configuration ”.

4 DIGSI - [Carvalho f Folder f TSA611 V4.6/7SA611 V04.68.03]

@ File Edit Insert Dewvice Yiew Options Window Help

== BEE i | k2
- @ online Select Funckion

+ E Settings IZ:IE:'-.-'in:E Configuration

+ -2 Annunciation #Masking 1/ {Canfiguration Makrix)

+- %4 Measurement ECFC

+-=4 Oscillographic Records

8 contral
Test

@F‘Dwer Swstem Data 1
ﬁSetting GEroup &
’:@Dscillugraphic Faul: Records
%General Device Jettings
@Time Swnichronization

? Interfaces

Sy Passwords

abe. | anguage

Figure 7

In the “Functional Scope” screen, disable all functions leaving only the “2/
Distance protection pickup program” and “Trip mode” functions enabled. This

prevents trips from other functions interfering with the test. After the adjustments
click “OK”.
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Avallable funchons:

Ma. |Funu:1iu:un |Scupe | ~
0103 Setting Group Change Cption Dizabled -]
Trip mode 1-i3pole
21 Distance protection pickup program 7= (quadrilateral)
owver Swing detection Dizabled
0121 §5-21 Rilat Protection for Distance prat - Disabled
0122 DTT Direct Transfer Trip Disahled
0124 S0HS Instartaneous SOTF Disahled
0125 Weak Infeed (Trip andior Echo) Disahled
0126 S0(ME1 (M) Backup OwverCurrent Dizahled
0131 S0nSTN Ground COverCurrent Disabled
0132  &85-6YM Pilot Protection Gnd. CverCurrent Disabled
0133 79 Auto-Recloze Function Disahled
0134  Auto-Recloze cantrol mode wwith Tripy snd Action time
0135 25 Synchronism and Yolbage Check Disahled
0136 81 Cwerlnderfrequency Protection Disahled
0137 27, 59 UnderiCvervolage Protection Disahled
0138  Fault Locator Disabled b

Aot
(] | Cancel | Help |

Figure 8

3.2 Masking 1/0

The next step is to adjust the relay output. To access these parameters, double-click
with the left button on “Masking 1/0 (Configuration Matrix)” as illustrated 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

SE TE &2 - ouE | | N2
- @ Online Select Function

+-. % settings @ Device Configuration

+-£2 Annunciation =Masking IO (Configurakion Matri:)

+- %7 Measurement 2Bl rc

+- =4 Dscillographic Records @F‘Dwer System Data 1

o
é‘ ?Dnttr':'l ﬁﬁetting GrOUp &
B ﬂOSEiIIngraphic Fault Records

%General Device Jettings
@Time Synchronization
? Interfaces

Su Passwords

abe. | anguage
Figure 9
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Binary output BOL1 is designated for sending the trip of zones 1, 2, 3 and 4. In order
to aid the test, LED 1 is used to signal the trip sending of zone 1, LED 2 to signal the
zone 2 trip send, LED 3 to signal zone 3 trip send and LED 4 to signal zone 4 trip
send.

£%% Settings - Masking O (Configuration Matrix) - Carvalho / Folder / 7SA611 V4.6/75A611 Y04.68.03

Information Source Destination
Type F[S|C BO LEDs Buffer | S

Murnber Display text

Bl 1234|567 89101112/ 1|2|3 4|56/ 78 3[1011121314/ 0 |5 [T
Device, General "

P.Systemn Data 1
Occ. Fault Rec.

P.Systern Data 2

201 21 TRIP ouT 1] 1] ®

3311 A TRIP 1p. 21 ouT u ®

1 Dis. General 03823 21 TRIP3p. Z1sf ouT u ®
. 3324 21 TRIP3p. Z1mf ouT u ®
3316 2 TRIP 1p. 22 ouT 1] I

03217 21 TRIP 3p. 22 ouT 1] "

21 Dis.ZoneHuad

Measurem. Supery
EN100-Modul 1

Testing

Critrl Authority
Control Device

Process Data

M easurement
Set Points(Y]

Energy

Statistics
T hiesh.-Switch

Figure 10
3.3 Power System Data 1

Double-click on “Power System Data 1” t0 access the system settings.

J DIGSI - [Carvalho f Folder f 7SA611 V4.6/7SA611 V04.68.03]
@ File Edit Insert Dewice Wiew Options Window Help

WS S F|E B[ -
- @ Cnline Select Function
+ ,? Settings @Device Configuration
+- 2 Annunciation #Masking /O (Configuration Matriz)
+-[54 Measurement :_L'\JCFC
4= Osrillographic Records ;

@ Cantrol ESetting Group A

Test &%C)SEiIIUgraphic Fault Records
Gaeneral Device Settings

@Time Synchronization

5‘? Interfaces

i Passwords

abe. | snguage

Figure 11

Those settings highlighted in red need special attention. Firstly, the VT and CT data
are shown, then the system data and finally the breaker data.
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3.4 Transformers

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

Power System Data 1 E|
Transformers ] Power System] Breaker]

Settings:

Ma. | Settings | Walue
0201 CT Starpoint | tovvards Line v
0203 Rated Primary Voltage 4000 kv
0204 Rated Secondary “oltage (Ph-Ph)
0205 CT Rated Primary Current
0206 CT Rated Secondary Current

vOltage transformer is

0211 Matching ratio Phaze-YT To Open-Defta-*T 1,73
0215 Matching ratio Veyl fisy2 1,00
0220 14 current transformer is Meutral Current (of the protected line)
0221 Matching ratio 144ph for CT's 1,000
—
| | About |
ok | DIGSI > Device | Cancelar | tjuda |
Figure 12

3.5 Power System

In the “Power System” tab, the nominal frequency, the phase sequence, whether the
system is grounded and how the ground compensation for ground faults will be set

up.

Power System Data 1 @

Transformers  Power System l Breaker]
Settings:
Ma. Settings | Walue
0207 System Starpaint is | Solid Grounded «
0230 Rated Freguency B0 Hz|
0235 Phase Sequence A B C
0237 Setting format for zero sec.comp. format Fero seq. comp. factor KO and angle(k0)
r
| About |
ok | DIGS| - Device | Cancelar | Auda |

Figure 13
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3.6 Setting Group A

This option sets important data about the protected transmission line and the
parameters of the impedance function, whose calculations will be shown later.

a';" DIGSI - [Carvalho f Folder f 7SAG611 V4. 6/7SA611 Y04._68.03]
@ File Edit Insert Dewice Wiew Options ‘Window Help

(== Y% E E | oy e Em | N2
T@ Orilire Select Funckion
+ ,E Settings @Device Configuration
+--E2 Annunciation 38=Masking 1/ (Canfiguration Matrix)
+- 5% Measurement EJCFC
+-=A Oscillographic Records E7F Power System Data 1

éﬂ Contral S Setting Group &
Test ﬂ@scillugraphic Fault Records
%General Device Sekbings
@Time Synchronization
? Interfaces

St Passwords

abe.| anguage

Figure 14

Double-click on the “Power System Data 2 option.

X

Setting Group A

Functions:

Function

0012 21 Digtance protection, general settings
0013 21 Distance zones [quadrilateral]
0029  Measurement Supervizion

Customize. .. | Reset. .. | About ‘
Cloge Help

Figure 15
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3.7 Power System Data 2

In the “Power System” tab, important data such as: measurement full scale voltage
and current, line angle, slope angle of the distance characteristic and the
compensation factors for ground faults are parameterized.

Power System Data 2 - Settings Group A g|
Power System l Line Status] Trip 1-.-"3-p0|e|
Settings:
Ma. | Settings | Value
1103 Measurement: Full Scale Wolage (100%:) [ 400 0 kY
1104 Measurement: Full Scale Current (100%:) 1000 &
1105 Line Angle =
1211 Angle of inclination, distance charact. =l
Ty o ogerglona MEASUTED vEIES sign not reveraﬂ
1120 Zero seq. comp. factor KO for zone Z1 0,330
1121 Zero seq. comp. angle for zone Z1 o.00"°
1122 Zero seq.comp.factar KO higher Zones =21 0,580
1123 Zero seq. comp. angle, higher zones =71 0,00
I
| About |
K| DIGS! > Device | Concelar | Auda |

Figure 16
3.8 21 Distance Protection/General settings

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

infinite.
21 Distance protection, general settings - Settings Group A E|
General l Graournd faults] Time Delays]
Settings:
Ma. | Settings | alue

1 1201 21 Distance protecﬁon iz | O+
1202 Phaze Current threshald for dist. meas. 05048
1211 Angle of inclinstion, distance charact. 60"
1206 Series compensaled line [ |
1232 Instartaneous triE after Sw'rtchOnToFau_It Inactive
1241 R load, minimum Load mpedance (ph-g) oo Chim
1242 PHI load, maximum Load Angle (ph-g) 45"
1243 R load, minimum Load Impedance (ph-ph) oo Chm
1244 PHI load, maximum Load Andgls (ph-ph) 45"
1374 Single pole trip for fauts in 22 YES
1357 Z1B enabled before 15t AR (int. or ext.) i)

[+ Display additional settings

Export Graph | About |

o | | QIGSI->Device| Cancelar | Aiuda |

Figure 17
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In the “Time Delays” tab, the time delays for 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 Delaps
Settings:
Mo | Settings [ “alue
1210 21 Condition for zone timer start | with distance pickup «
1305 T1-1phase, delay for zingle phase faults | D,QD seC
1306  Timutti-ph, delay for multi phase fauts | D,_EIEI sec
1315 T2-1phase, delay for single phase faults 0,30 =ec
1316  T2multi-ph, delay for multi phase faults | D,SEI seC
1325 T3 delay | D,!SD ZeC
1335 T4 delay | D,SEI ZeC
1345 T5 delay | oo Sec
1355 T1B-1phase, delay for single ph. faults 0,00 zec
L Laf T1B-mutti-oh, delay for muftah, fauts 100 zecl]
r
Export Graph | About ‘
0K | lic: ‘ G5 -» De I Cancelar I Ajuda ‘
Figure 18

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 delays. In this test the Z1B zone will not be used.
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21 Distance zones (quadrilateral) - Setting Group A

Zone Z1 | Zone Z1B-exten. | Zone 72 | Zone 73 | Zone 74 | Zone 75 |

Settings:

Mo. Settings Value

1301 | Operating mode Z1 Forward =
1302 | R(Z1), Resistance for ph-ph-faults 0,250 Ohm
1303 | X(Z1), Reactance 0,500 Chm
1304 | RG(Z1), Resistance for ph-gnd faultz 0,500 Ohm
1305 | T1-1phase, delay for zingle phase faults 0,00 sec
1306 | T1multi-ph, delay for multi phase faults 0,00 sec
1307 | Zone Reduction Angle (load compensation) 0

¥ Display additional settings

Export Graph | About
oK I Aplicar DIGS] - Device Cancelar | Ajuda
Figure 19
21 Distance zenes (quadrilateral) - Setting Group A =
Zone Z1 | Zone 71 El-exten. Zone 73 | Zone 74 | Zone 75|
Settings:
No. Settings Value

1311 | Operating mode Z2 Forward =
1312 | R(Z2), Resistance for ph-ph-faults 0,500 Ohm
1313 | X(Z2), Reactance 1,000 Ohm
1314 | RG(Z2), Resistance for ph-gnd faults 1,000 Ohm
1315 | T2-1phase, delay for single phase faults 0,30 sec
1316 | T2multi-ph, delay for multi phase faulis 0,30 sec
13174 | Single pole trip for faults in Z2 NO

W Display additional settings

Export

Graph |

1

ppicar | | DIGSI > Devies |

Cancelar |

Ajuda |

Figure 20

Rua Visconde de Ouro Preto, 77 - Bairro Custodio Pereira - Uberlandia - MG - CEP 38405-202.

Fone (34) 3218-6800

Home Page: www.conprove.com.br

Fax (34) 3218-6810
E-mail: conprove@conprove.com.br

14



7 N

PROVE

NDUSTRIA &aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

21 Distance zones (quadrilateral) - Setting Group A

Zone 71 | Zone Z1Bexten. | Zone 72| Zone 23| Zone 74| Zone 75|

Settings:
Mo. Settings Value
1321 | Operating mode Z3 Reverse v
1322 | R(Z3), Resistance for ph-ph-faults 1,000 Ghm
1323 | X(Z3), Reactance 2,000 Ohm
1324 | RG(Z3), Resistance for ph-gnd faults 2,000 Ohm
1325 | T3 delay 0,60 sec

[¥ Dizplay additional settings

Export Graph | About

I OK I Aplicar DIGS] - Device Cancelar | Ajuda

Figure 21

21 Distance zones (quadrilateral) - Setting Group A

Zone 71 | Zone Z1B-exten | Zone 72 | zonezazone25|

Settings:
No. Setlings Value
1331 | Operating mode Z4 MWon-Directiona
1332 | R{(Z4), Resistance for ph-ph-faults 2,400 Ohm
1333 | X(Z4), Reactance 2,400 Ohm
1334 | RG(Z4), Resistance for ph-gnd faults 2,400 Ohm
1335 | T4 delay 0,90 sec

¥ Dizplay additional settings

Export Graph | About

I QK I Aplicar DIGSI -» Device Cancelar | Ajuda

Figure 22
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4. Distance software adjustments

4.1 Opening Distance
Click on the CTC application manager icon.

(:-. Conprove Test Center

Figure 23

Click on the “Distance” software icon.

&= Conprove Test Center 2,02,160 —

Ll: Hamonic Restraint

Copyright © Conprove 1984 - 2021

——
G Conprove Test Center

CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [ Diferertial Wy Muttimeter
@L WL Aux LE{F' Pawer Directional
ﬂIﬁ Calibration |T Distance
T Teste Plan % Master
Remote Generation Meter

£ PSBOOS Setup

_ﬁ,l Ramp Equipment Set. / Tests

#ﬁ' Settings

F’rlmary % e ﬁ |Update Fimware
Primary Tests % S tw Software Language
$ cr ;7 Overcument
L
VT @] Transducer
<1 Transformer E;' Transient Play Support
) Documentation and assistance
€2 Resistance Y VoltsPHz J _
QE PMaster L Tutorials
D Videos
=3 Contact
Other 73 Foum
Addttional applications i Manual
@ Transient View #9 Quick Guide
q_} Validate PDF Reports @ Seff-diagnosis
W Statistical Analysis T4 Remote Access

Figure 24
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Hardware Settings x
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Distance Descr Date 7
4 Legend.
-
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I
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i
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Figure 25

4.2 Configuring the Settings

'\E" N

m Home View Software Options

Channels
Direc

When opening the software, the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise click directly on the “Settings” icon.

=3 < | Distanc 2.02.152 (64 Bits) - CE-6006 (0320711)

&= Hrd Config 52 GDOSE Config L B > Mext Point gf Clear test = £ Waveform 1!._|'|__CharthT 4 @ Py w @J
@ GPs config 5, 5V Config % Nextline €% Cleara =1 |5 phasors (@ SEL : PIllEs *

Start  Stop Settings Present Recreate Restore View
t3 Connection % Mext Fault 6 Trajectory Report |5 B Charts Layout
Hardware Generation Options Report Units Layout

Figure 26

Inside the “Settings” screen, fill in the “General Inform.” tab with details of the
tested device, location and the person responsible. This facilitates the elaboration of
the report as this tab will be the first to be shown.
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INSTRUMENTOS PARA TESTES ELETRICOS
Settings x
General Infform.  System  Notes & Obs. Explanatory Figures Check List COthers  Connections
Test:
Distance Deser: |D\stance Function Date: |
Tested device
Idertf: 23031362 -] Model |75A611 ~]
Type |Une Protection v‘ Manufacturer: ‘Siemens v|
Location
Substation: [CONPROVE |
Bay |1 -
Address |‘u'isconde de Ouro Perto75 - Neighborhood Custddio Pereira e |
Cty: [Ubetandia v State:
Responsible:
Mame |Eng= Michel Rockembach de Carvalho v|
Sectar: |Engenhar|a v| Registry: | 00001 \/|
Tool Test:
CE-6006 Series Num.: |D32ﬂ71153ﬂ21ﬂ111ﬂﬂ11w
Defautt =v Impaort... Export.. Preferences oK Cancel

Figure 27
4.3 System

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 PTs and CTs are configured. There are also two sub-tabs
“Impedance” and “Source” whose data is not relevant for this test.

Settings X

Distance

General Inform.

System  Notes & Obs.

Explanatory Figures

Check List ~ Cthers

NOO1

Nominal Impedance

Source

Fa'a'a Al

Connections

Frequency:

Phase Seq.:

60 Hz ~
ABC ~

a —

Faaa'at

(O Forward @’

Ll

3p power:

Tgp:

Primary Voltage (FF):
(FM):

Primary Cumrent:
Secondary Voltage (FF):
(FNJ:

Secondary Cument:
VTRF:

CTRF:
VTRD/VTRF:

CTRE/CTRF:
Invert Polarity
O vrsF
Ovro

| 47.80 MvA

[15.93 MvA
[3s0kv
[200kA
M50V
CXI
[sooa
[200
[w00
[oo
oo

OcTeF
OcTE

Yy

43

oy

Meutral | N

Ground | E Displ

Currents

la

FN |2

Ib

k to V2:

IE

5
6
Ve 7 Ic
8
]

IEP

k ta VI

k to 10:
kto 12

D

o
[l
T
e

Default %v

Import... Export...

Freferences

Cancel

Figure 28
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4.4 Distance Adjustments

4.5 Distance Screen > Adjust Prot. Distance

The first step is to adjust the ground compensation factor.

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.

Note: The relay will be parameterized differently for phase-to-ground faults
compared to two-phase and three-phase faults. For the software to perform the test
properly, 8 types of zones must be inserted, the first four for two-phase and three-
phase faults and the last four for phase-to-ground faults.

Settings ™
General Distance Prot. Settings
System:
[] Impedances Defined Based on Primary
Distance Line Length: 1.000 [] Impedance Comection for INom (1A /INom Secondary)
{secondary values)
Line Ang.: 75,00 S "mm“_‘ 7 - '\\\ o
T, T - Sy ™,
Ground Factor: T S - .. oy
Vi .
Mode: |p/ KO “ T “5_ ‘*-m{{‘ ‘u\\‘ \\
: - -n""\ - b -, ‘\\\ Y
Mod. K0: [0,880 N .y “ N . |
Ang KO: |0° Tl A ] N S,
|__{secondary vaiues) T o SN Sy )
[] Remove Ac Resistance | | . ;}{\\ S % ., ",
-~ I = R . %
—— .. “ . 5 =
. / ., i -, RS b .
el S K ™ EN g T
i - . Y
——————— § - i ", /)(‘J 4
o Hf b *
T 5 5, ",
i ,,"{‘x . \‘\ '\.( - Y 'y \1
_____ K & g ., -~ by
L A G \
;j, n\\ \\}(/‘ 5 \\‘ .\1
““““““ ot ™ YN K % .
AN TN \
P ST | §
-/ %y, ,)-.// 3 L ;
T T i
; L ] |
/ \“\ /"/ E ! \ i Y i
i B W Y v H i
PN | | ] ! !
i S /"L i '; i 1I i
Insett... {v || Edi.. Delete | Ryl | ! : ; ; ; i
Default 'V Impart... Export... Preferences QK Cancel
Figure 29
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4.6 Inserting Phase Zones

INSTRUMENTOS PARA TESTES ELETRICOS

The first zone to be entered will be zone-1 (LL+ABC). Click on the “Insert” field
highlighted in green in the previous figure. In the settings screen, first select the relay
mask “SIEMENS 7SA6/7SA8/7SL8 - Quad.”. You must adjust the actuation time,
choose the type of fault (loop) enter the zone characteristics and directionality. Adjust

the tolerance values and finally click on “OK .

Zone O X
Active 0.8300 X403 e - SIEMENS 7SAB/7SA8/75L8 - Quad. ~ |
Descr: Color: Rt -

T /
2001 [ ] el /
e F
Index: Loop: Type: o e
LL+ABC | |Operation S B T A X 050
e ; ..
- b R: |0.250
Trigger Time:  Z Abs. Toler.:  Z Rel Toler.: e ) // 1
|D [ |5D,DD mQ |5,DD % 0.600 ““-,_ﬁf Distance Angle: |60 °
T Abs+ Toler: T Abs-Toler: T Rel Toler: ' = | T 7/ ) i
[50.00ms  [os [5.00% . i 4 S
.~ S I -,
Y — —r .
! T - S h N
T RS
i e, /
/ /o A
400,0m 3oz i i <
7 e \\\ [ Enable Zone Reduction
J,f /,’ \ \\/‘/: Zone Reduction: |0°
Segments: 300.0m #-szes = y, g 3 & [ Enable Load Area
CLOSED Zone ; R, s y
00 Starting [R. X]: 0,20; -0.08 i . 4 5
01 Line [R, X]: 0.00; 0,00 / A ‘/ Sy
02 Line [R, X]: -0.13; 0,22 ( / 8 y ‘\\ P LAY
03 Line [, XJ: 0.04; 0.50 200,0m 5= ey -
04 Line [R, X]: 0.54; 0.50 i o A i S
Completed. - B
N v
100,0m # \ 7
s ! S
l,-" Forward ~
Iy
n i
J RG]
300,0m 400,0m

Figure 30

Clicking “Insert” again adjusts the values for zone 2.
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Zone [m} X
Active 0o [ O R === s s | SIEMENS 7SA6/7SA8/75L8 - Quad. | v
Descr: Color: 170 sz fan— - —heszmmfeo e e S
Zn02 - _— o
| .| . S
Index: Loop: Type: o T T
LL+ABC | |Operation 150 o] = = = x [ra
e T r: [050
Trigger Time: £ Abs. Toler:  Z Rel Toler.: 140 e = i = :
|3000ms  [s000mQ  [5.00% SUS T T I ~ s A Distance Ande: [80°
T Abs+Toler.: T Abs-Toler.: T Rel Toler: EET R . FE P Y
[s000ms  [os [5.00% 120 - S h
e et Wi .
110 e Al R
; . . =i
1,000 === £ - — -
(R S = Dol
0,900 ~-osireber st = . S S
il J /’r T A - \\\ J {
0.800 -+ B e £ : [] Enable Zone Reduction
F el S b 5 o
0.700 .,/-'-" i 2 o i = R ,ri oy Zone Reduction: ID -
. R A .. A
ELEE 0,600 /. vy s [ Enable Load Area
CLOSED Zone B ey B SV N
00 Starting [R, X]: 0.41; 0,16 ToEL e
01 Line [R. X]- 0,00: 0,00 0.500 7~/ = i 3
02 Line [R. XJ; -0.25: 0.43 i = %, .
03Line [R. X]- 0.08: 1.00 400.0m ;- i J 1
04 Line [R, X]: 1,08 1,00 ik iy A N A
Completed. 200,0m - - S e
e o e i) ) Y
200,0m A W e & S
NGRS LY I ST I
100,0m - . e S et T
0 e .
i £ . o
-100.0m -+ ST A
2000m  4000m 0600 0,800
Figure 31

By clicking on “Insert” the values for zone 3 are adjusted.
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Zone O X
Active XQ] k . I SIEMENS 7SAG/75A8/75L8 - Quad. I ~
Descr: Color: ) N
jzn03 i e
Index: Loop: Type: 2,00 7 LT ==
LL+ABC | |Operation v~ e x |20
Trigger Time: £ Abs. Toler:  Z Rel Toler.: - - \\\ Loy 1 O
|o.s00s [sooomo  [500% - i Distance Angle: |50 *
T Abs+ Toler.: T Abs-Toler: T Rel Toler.: T '\\
[s000ms  |0s [5.00 %
[] Enable Zone Reduction
Zone Reduction: ’D’i
Seaments [ Enable Load Area
CLOSED Zone

00 Starting [R. ¥]: 0.50; -0.87
01 Line [R. XI: 0,00 0.00

02 Line [R, X]: -0.75; 0,43
03 Line [R. X]: -2.15; -2.00
04 Line R, X]: -0.15; -2.00
Completed.

Cancel

Reverse ~

Figure 32

By clicking on “Insert” the values for zone 4 are adjusted.
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Zone O X
Active [ T R SIEMENS 75A6/75A8/75L8 - Quad. v
Descr: Color: e T
[zn04 = 9,00 e daszzzmee] :
Index: Loop: Type: T T .
LL+ABC | |Operation  ~ 8,00 X [240
Trigger Time: £ Abs. Toler:  Z Rel Toler.: T T . R 240
|0.500s [s000ma  [500% 7,00 3" e s Distance Angle: |60 °
T Abs+Toler: TAbs-Toler: T Rel Toler: A et =] /7
[s000ms |0 [5.00 % £.00 -5 .. e ry
Y1 —— =
7 % -
400 A Tl
e I .. : .
Wl e i -
E [] Enable Zone Reduction
Zone Reduction: |0 °
Segments: gt [] Enable Load Area
CLOSED Zone 7
00 Starting [R, ¥]: 3.79; 2.40 %,
01 Line [R. X]- -1.01: 2.40 |
02 Line [R, X]: -3.79; -2.40 )
03 Line [R. X]- 1.01: -2.40
Completed.
I,a"l MNon-Directional e
Ir"'\'*-. |
L R
300 -200 1.00 0 1.00 2,00 3,00

Figure 33

4.7 Inserting the Zones (Line-Earth)

The first FT zone to be entered will be zone-5 (LE). Change the name of zone 5 to
“Zn01_LE”.Click on the “Insert” field highlighted in green in the Figure 29. In the
settings screen, first select the relay mask “SIEMENS 7SA6/7SA8/7SL8 - Quad. .
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Zone m} *
Aciive 120X o 1= | [SIEMENS 7SA6/7SA8/7518 - Guad v
Descr: Color: g
[2n01_LE = 120
Index: Loop: Type g
LE v | |Operation  ~ ST - x: [050
Trigger Time:  Z Abs. Toler:  Z Rel Toler.: = |
\D S |50.Dﬂ 0 |5lmv&; 1,000 e Distance Angle: |60 °
T Abs+ Toler: T Abs-Toler: T Rel Toler.:
[s000ms  |0s [5.00% 0900 -----a
[] Use Specific Ground Factor 0.800
to KD I
0,700
|0.880 HE=
0 0,600 -
A [ Enable Zone Reduction
0.500 - Zone Reduction: |0°
Segments: - [ Enable Load Area
CLOSED Zone 400,0m
00 Starting [R. X]: 0.41: 0.16
01 Line [R. X]: 0,00: 0.00
02 Line [R, X]: 0.25; 0,43 300.0m
03 Line [R, X]: 0.21; 0,50
04 Line [R. X]: 0.79: 0.50
Completed 200,0m
! :
-100.0m
Figure 34
Zone m]
Active Xial T SIEMENS 75A6/7548/75L8 - Quad. | ~
Descr. Color: T p
|zn02_LE y
Index: Loop: Type j’
LE | |operation ~ ~ P x [1a
Trigger Time:  Z Abs. Toler.:  Z Rel Toler. ’./. ey 10 |
[3000ms  [s000me  [5.00% Distance Angle: [0 °
T Abs+ Taler: T Abs-Toler: T Rel Toler 200 e v,
[s000ms  [os [5.00% - 7

[ Use Specific Ground Factor

00 Starting [R, X]: 0.81; -0.33
01 Line [R, X]: 0,00; 0.00

02 Line [R. XJ: -0.50; 0.87
03 Line [R, X]: -0.42; 1,00
04 Line [R. X]: 1.58; 1.00
Completed

to KO
0,880
Segments:
CLOSED Zone

[ Enable Load Area

[[] Enable Zone Reduction

Zone Reduction: |0°

Forward ~

Figure 35
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02 Line [R, X]: -1,50; 0,87
03 Line [R. ¥]: -3.15;-2,00
04 Line [R, X]: 0.85; -2,00
Completed

R:-0.757 Q: X: 1.37Q: Mod: 1.56C: Ang: 119.0°°

= Aiap
-2,00 -1.00 0 1,00

Cancel

Figure 37

INSTRUMENTOS PARA TESTES ELETRICOS
Zone m] X
Active B34} P I SIEMENS 75A6/75A8/75L8 - Quad. I “
Descr. Color. :
[z003_LE [ |
Index Loop Type 400 e . _—
~ | Operaion  ~ g - X 20
Trigger Time:  Z Abs. Toler..  Z Rel Toler, RE 20 |
[0.6005 [soooma  [500% Distance Angle: |60
T Abs+ Toler; T Abs-Toler. T Rel Toler, L o g =
[50.00ms Jos [5.00 % e
-
[] Use Specific Ground Factar )/"
to KD 2,00
0,880
100 [] Enable Zone Reduction
. Zone Reduction: |0°
Segments: [] Enable Load Area
CLOSED Zone
00 Starting [R, X]: 1.00; 1,73
01 Line [R. XJ: 0.00; 0,00 0
02 Line [R, X]: -1.50; 0.87
03 Line [R, ¥]:-3,15; -2,00
04 Line [R, X]: 0.85;-2.00
Completed.
-1.00
=
2,00
X 7
-3.00 -2.00 -1.00 0 1.00
R: 0,757 £2; X: 1,37 Q; Mod: 1.56 Q: Ang: 119.0°
Figure 36
Zone m} X
Active x@y e | SIEMENS 75A6/75A8/75L8 - Quad. | -
Descr Color: “\ e
[zr03_LE [ ] 2
Index: Loop: Type: 400 s o . - I
| | Operation ~ I T X |20
RE: |2Q2
Trigger Time:  Z Abs. Toler:  Z Rel Toler.: —
[0.600% [s00ma  [500% =
T Abs+ Toler.: T Abs-Toler. T Rel Toler.: 3.00 T g e
[50.00ms [os [5.00% e
-
] Use Specic Ground Factor ’/"
to KO :
0,880
[] Enable Zone Reduction
Zone Reduction: |0
Segments: [] Enable Load Aea
CLOSED Zone
00 Starting [R, X]: 1,00;-1,73
01 Line [R, X]: 0,00; 0,00
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5. Hardware Settings
In the “Home” menu click on the “Hrd Config” button to configure the power

supply, stipulate the configuration of the generation channels and the stopping
method of the input binaries.

Settings *
Master Slave Binary Outputs: Auxiliar Source:
Initial State 350V
Model:  CE-G006 Serial N%: 03207116302101110071 1304 BO1: |NO  ~
Analog. Outputs: . (@) Defautt () Fi o R —
alog. Outputs: . au ree B0 NC  ~ B 11V
Default - Voltages: BO4: |NC ~

(0 6x 300V, 90 VA

| @Exﬂ-ﬂﬂ\f;ﬁ'ﬂ\fﬂl 48V

O 3x300V; 150 VA Vi V2 V3 V4 V5 V6 Cunents Analog Input: 2V

(O 3x 600 V- 150 VA o . . . Clamp Scale Other

(O 2x 300 V- 200 VA 1A | 100mVAA (104) ~
o000 o o
O 1x300V: 400 VA l l 1B: [ 100mViA (104) ~
IC: [ 100mV/A (108) ~ 110,00 v
N1 | N2 1 N3 {0
v V3
Binary Inputs:
O Not Used (] ComeatVTs [0 Contact |5Vpk 50 Vpk 100 Vpk
Default - Cumrerts: 14 16 Bl1 & EBIZ: .
(O Bx20A; 50 VA .
[ ®3x20a 00w -] N4 | N5 | NG Bl & Bl
(O 3x 20 A; 150 VA T T T BIS & BIG: .
O 3x40A; 150 VA . . . ‘ ‘ . grape M
O 2x60 A 200VA @ @ @ o ] '
O 1x 120 A; 400 VA M 12 13 14 15 16
Hectromechanical:
(O 2x 20 A; 400 VA
(O 1x30 A; 600 VA
(O 1x 24 A; 1100 VA
O Not Used [] Connect CTs
TIP: To avoid performance protection, connect the current channets before confirming the setting. oK Cancel

Figure 38
6. Channels Direc
After performing the hardware configuration, click on the highlighted icon to

automatically associate the created channels with the nodes. Choose the “Basic”
option for this.
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m Home View

a (o=, Hrd Config <2
@ s Config 5, §
Channels
pirec | ¥ Connection

Hardware

Mods!
CE-6006

Rermoates m

Point test  Search Test Tq

DEH- “| Channels Direct.

Serial Number.
03207116302101110011XXX . ON Line 5, S Value

o ==
et
e
® r £ GOOSE... Cancel

Impaort Export

7. Restore Layout

Figure 39

Due to the great flexibility that the software presents allowing the user to choose
which windows are displayed and in which position, the Restore Layout command is
used to restore the default settings. Click on the “Layout” button and then on
“Recreate Charts” repeat the process by clicking on “Layout” and “Restore
Layout”. During the test, windows that are not relevant are excluded.

e DER- Distanc 2.02.152 (64 Bits) - CE-6006 (0320711)

m Home View Software Options

o, Hrd Config  £%5 GOOSE Config
@ cPs config 5, SV Config

Channels
Direc  t¥ Connection

Hardware

B ¥ Mext Point o Cleart = %Wa\reform L__CharthT g @ AW w ﬁ ‘:'A,J
r Y= E
® NextLline ¥ Cleara * Phasors [ SEL P3| ||Es
Stop ~ Present Recreate Restore Vlew
LT 6 Trajectory Report | B8] el Charts Layout
Generation Options Report Units Layout

Figure 40

Settings

8. Function 21 test structure

8.1 Test Settings

By clicking on the Test Settings tab set the test mode to “Intelligent” and use binary
input 1 for stop interface. Insert a pre-fault with nominal voltage and current equal to

ZEro.

T | O 25 [ = | Distanc 202,152 (64 Bits) - CE-6006 (0320711)

- X
m Home = View  Software Options (7]
% Hrd Config £ GOOSE Config B Point g C s Wavetorm i_ atzd 5 [E]w 'F}XQ @]
@ cpsconfig =, v Config % c > Phas, e |1
Channels Settings Present Recreate Restore View
Direc  t¥ Connection & Trajectory Report |BE| B Charts Layout -
Hardware Generation Options Report Units Layout
Poirt test Search Test I Test Settings I
Generation of Channels Direc Enable Pre-Fauit 1 [ Enable Pre-Faut 2 [ Enable Post-Fak VTRNevtral ATRPhase:
Generation Channel Mode Vs =VHom ls=0 ¥ 1.00
Va Va (Hrd. V1) +[[w 640V |0° CTRGround/CTRPhase
Vo |Ve(H\2) - || 640V | 2400° 1,00
Ve o |Ve(Hrdv3 - || 640V |1200°
o - [ inv. Phase VTs
[ v, Neutral VT
I Ia (Hrd- 1) -] 0A 0°
Ib Ib (Hrd: 15) ~ [ oA 2400° [ Inv. Phase CTs
3 Ie (Hrd: 16) MG 0A 1200° [0 s @
E -
IEPII -
[ Keep prefault in healthy phases |TimP Fauit 1: [100,00 ms |
Binary Outputs & Goose - Faut Binary Outpits PreFautl [ Corfigurein 21
ES) 53 n, 1‘ 70,0 MIEE 001,00 - Generatians
GO G0
Generation and Pickup Limits Test Mode | Search Test
| Max. Channel Gene] 15,00 A ~ | [Mode Intelligent -| nital step Absolute: Resolution: | 100,00 mQ
] Use Hardware Limit Min. Resoldion | Relative Resolution: [0,10 %
DUEEHRSEAOT(EN 2,00 Vin Muk. Tolerance for Verfication Test: [1,10 ~
Y:h" DPlikuD (- :ﬂononv ; Reset Time: [10000ms
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8.2 Point Test for Zones 1,2,3 and 4
8.2.1 Two-Phase and Three-Phase Loop

Click on the “Point Test” tab and then “Sequence” and choose the types of faults, in
this case only three-phase and two-phase faults, that is, ABC, AB, BC and CA.
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Figure 42

Choose a starting angle, ending angle and pitch. In this way the points are determined
automatically.
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Figure 43
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By clicking on the “Confirm ” button the following points are created.
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Figure 44

Start the generation by clicking on the icon highlighted below or through the shortcut
“Alt + G”.
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Figure 45

The final result is shown below with the characteristics of the zones. To zoom in, left
click and drag defining the region to be zoomed in and then release the button.
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8.2.2 Final Result A-B-C faults

By clicking on the “4BC” tab, the final result is verified. Note that all points are
within the tolerances given by the manufacturer so that the test is approved.
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8.2.3 Single-phase Loop

Click on the “Point Test” tab and then “Sequence” and choose the fault types, in this
case only single-phase faults, that is, AE, BE and CE.
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Figure 47
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Choose a starting angle, ending angle and pitch. In this way the points are determined
automatically.
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Figure 48
H H “« » H H
By clicking on the “Confirm” button the following points are created.
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Start the generation by clicking on the icon highlighted below or through the shortcut
“Alt + G
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Figure 50

The final result is shown below with the characteristics of the zones. To zoom in, left
click and drag defining the region to be zoomed in and then release the button.

8.2.4 Final Result AE Fault

By clicking on the “AE "~ tab, the final result is verified. It is observed that all points
are within the tolerances given by the manufacturer so that the test is approved.
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8.3 Search Test for Zones 1,2,3 and 4

8.3.1 Two-Phase and Three-Phase Loop
Click on the “Search Test” tab highlighted in green in the previous figure and then,

on the “Insert/Edit Points” tab click on the “Sequence” button. Choose the fault
types, in this case only three-phase and two-phase faults, or ABC, AB, BC and CA.
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Figure 52

Choose a start point as the origin, set a length value, choose a start angle, end angle,
and pitch. In this way the search lines are drawn automatically.
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By clicking on the “Confirm” button the following search lines are created.
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Start the generation by clicking on the icon highlighted below or through the shortcut
“Alt + G”.
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Figure 55

The final result is shown below with the characteristics of the zones. To zoom in, left
click and drag defining the region to be zoomed in and then release the button.

8.3.2 Final Result A-B-C Fault

By clicking on the “4ABC” tab, the final result is verified. It is observed that all points
are within the tolerances given by the manufacturer so that the test is approved.
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Figure 56
8.3.3 Single-phase Loop

Click on the “Point Test” tab and then “Sequence” chooses the fault types in this
case only single-phase faults, or AE, BE and CE.
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Figure 57

Choose a initial angle, final angle and step. In this way the points are determined
automatically.
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Figure 58

By clicking on the “Confirm " button the following lines are created.
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Figure 59

Start the generation by clicking on the icon highlighted below or through the shortcut
“Alt + G
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Figure 60

The final result is shown below with the characteristics of the zones. To zoom in, left
click and drag defining the region to be zoomed in, and then release the button.

8.3.4 Final Result AE Fault

The final result is shown below with the characteristics of the zones. To zoom in, left
click and drag defining the region to be zoomed in, and then release the button.
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Figure 61
9. Report
After finishing the test, click on the icon highlighted in the previous figure or through

the command “Ct/ +R” to call the report pre-configuration screen. Choose the
desired language as well as the options that should be part of the report.
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DISTANCE - TEST REPORT

Descr.: Distance Fuction
Date: 10/08/2021 09:28:30

; Software: Distancia_CTC; Version: 2.02.152
Responsible: Eng® Michel Rockembach de Carvalho

1. Device Tested

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

2. Location

Substation: CONPROVE

Bay: 1

Address: Rua Visconde de Ouro Preto, N°75 - Bairro Custédio Pereira
City: Uberlandia; State: MG

Printing Preview...| N° of Pages: 24

Figure 63
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Figure B-4 General diagram for 75A6* 1*-*BIK (panel flush mounting or cubicle mounting)

Figure 64
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A.2 Technical Data
Table 1
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 — minimum load resistance forl,=1A 0.100 Q to 600.000 Q; = Increments0.001 Q
for,=5A |0.020 Qto 120.000 Q;

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

Dropout to pickup ratio

- Currents Approx. 0.95

- Impedances Approx. 1.06

Measured value correction

Mutual impedance matching for parallel lines (ordering option)

Times

Measuring tolerances for sinusoidal measured values |_‘£{ <59 for 30° < ¢, < 90°
X
|£ <5%  for 0°<q, <60°
R
‘?Z‘ <5%  for 0°<p,<90°
Table 2

Shortest trip time

Approx. 17 ms (50 Hz) 115 ms (60 Hz) with fast relay and
Approx. 12 ms (50 Hz) (10 ms (60 Hz) with high-speed relay

Dropout time

Approx. 30 ms

Stage timers

0.00sto 30.005; =

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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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 3
Distance Software Siemens 7SA611 Relay
Parameter Figure Parameter Figure
Mod Z0/Z1 29 Zero seq. comp. KO for Z1 16
Ang Z0/Z1 29 Zero seqg. comp. Angle for Z1 16
Znl Phase Distance Z1
Distance Angle 30 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 30 Operating mode Z1 19
Directional
R 30 R(Z1), Resistance for ph-ph faults 19
X 30 X(Z1), Reactance 19
Trigger Time 30 T1 multi-ph, delay for multiphase faults 19
Zone Reduction 30 Zone Reduction Angle 19
Zn2 Phase Distance Z2
Distance Angle 31 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 31 Operating mode Z2 20
Directional
R 31 R(Z2), Resistance for ph-ph faults 20
X 31 X(Z2), Reactance 20
Trigger Time 31 T2 multi-ph, delay for multiphase faults 20
Zone Reduction 31 Zone Reduction Angle 20
Zn3 Phase Distance Z3
Distance Angle 32 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 32 Operating mode Z3 21
Directional
R 32 R(Z3), Resistance for ph-ph faults 21
X 32 X(Z3), Reactance 21
Trigger Time 32 T3 multi-ph, delay for multiphase faults 21
Zone Reduction 32 Zone Reduction Angle 21
n4 Phase Distance Z4
Distance Angle 33 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 33 Operating mode Z4 22
Directional
R 33 R(Z4), Resistance for ph-ph faults 22
X 33 X(Z4), Reactance 22
Trigger Time 33 T4 multi-ph, delay for multiphase faults 22
Zone Reduction 33 Zone Reduction Angle 22

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
41




A

\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Software Distance Siemens 7SA611 Relay
Parameter | Figure Parameter | Figure
Znl LE Ground Distance Z1
Distance Angle 34 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 34 Operating mode Z1 19
Directional
RE 34 RG(Z1), Resistance for ph-gnd faults 19
X 34 X(Z1), Reactance 19
Trigger Time 34 T1 1-ph, delay for multiphase faults 19
Zone Reduction 34 Zone Reduction Angle 19
Zn2 Terra Ground Distance Z2
Distance Angle 35 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 35 Operating mode Z2 20
Directional
RE 35 RG(Z2), Resistance for ph-gnd faults 20
X 35 X(Z2), Reactance 20
Trigger Time 35 T2 1-ph, delay for multiphase faults 20
Zone Reduction 35 Zone Reduction Angle 20
Zn3 LE Ground Distance Z3
Distance Angle 36 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 36 Operating mode Z3 21
Directional
RE 36 RG(Z3), Resistance for ph-gnd faults 21
X 36 X(Z3), Reactance 21
Trigger Time 36 T3 1-ph, delay for multiphase faults 21
Zone Reduction 36 Zone Reduction Angle 21
Zn4d LE Ground Distance Z4
Distance Angle 37 Angle of inclination, distance charact. 16
Forward/Reverse/Non- 37 Operating mode Z4 22
Directional
RE 37 RG(Z4), Resistance for ph-gnd faults 22
X 37 X(Z4), Reactance 22
Trigger Time 37 T4 1-ph, delay for multiphase faults 22
Zone Reduction 37 Zone Reduction Angle 22
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