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TEST TUTORIAL

EQUIPMENT TYPE: Protection Relay.

BRAND: Z|V.

MODEL: DLF.

FUNCTION: 68 or RPSB - Power Swing Blocking (PSB) & 78 or PPAM - Out
of step (O0S).

TOOL USED: CE-6006, CE-6707, CE-6710, CE-7012 or CE-7024.

OBJECTIVE: Test of PSB and OoS in Conditions of Synchronous and

Asynchronous Power Oscillations.
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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

testshould always be consulted.

o
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 is noted that the user
must have satisfactory training in maintenance procedures a good knowledge of the

equipment under test and still be aware of safety rules and regulations.
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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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PROCEDURE FOR TESTING THE ZIV DLF RELAY IN
PSB_Oo0S SOFTWARE

1. Relay Connection to CE-6710

In this section, all the connections necessary to run the test in question are discussed.
In appendix B of this document you can find the terminal designations of the ZIV DLF relay

used.

1.1. Auxiliary Source

For relay power, connect the positive terminal (red) of the Aux. Vdc Source of the test
set to terminal 3 of slot A of the relay and the negative terminal (black) to terminal 2 of slot

A, as shown in the following figure.

Figure 1

1.2. Analog Outputs

Connect the CE-6710's analog outputs V1, V2 and V3 to terminals 01, 03 and 05 of
the relay's D slot and their common to terminals 02, 04 and 06. Then I1, 12 and I3 go to
terminals 11, 13 and 15 of the relay and their common to terminals 12, 14 and 16,

respectively. The figure below shows the procedure.
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Figure 2

1.3. Binary Inputs

Connect the binary inputs to the binary outputs of the relay in slot A as shown in the

table and figure below.

Table 1
CE-6710 (Binary Inputs) DLF (S/ot A)
BI1 OUT 1 (07 and 08)

BI2 OUT 2 (09 and 10)
BI3 OUT 3 (11 and 12)
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Figure 3

2. First steps with the DLF relay

2.1. Communication between PC and relay

Communication with the relay is done through an Ethernet cable connected between
the relay and the computer that has the ZivercomPlus software. Double click on the relay

software icon.

Zow
COM

FVercomPlus
v2.13.3.0

Figure 4
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Enter the username and password. To gain access use ‘Zivercom”and the password

byt 7

ZIV.
T |dentification >
Ulser |2iveru:u:um
Paszword |m
Access level | J
| k. | Cancel |
Figure 5

Then, from the main menu, go to /EDs” > ‘“Installations”.

@ ZVercomPlus-2,13.3.0 db[3.47.3.0]

File View | IEDs | Configuration Help
Installations

1- 5/5 Examnple

Emulate

Figure 6

Select the default file “SubExamples.sds”and click “Edit’.
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B Installations x
Look in: | substations j £ B2

* Nuj'ume " Data de modifica

I || SubBxample.sbs | 25/01/2021 13:33

Areade
Trabalho

™
Bibliotecas

3

Este Computador

@

Rede € >
Name: |Su|:| Example sbs ﬂ I Edit I
Type: | Instalaciones(" sbs) j Cancel
Path Communicate
C:\Users\Suparte\Documents'ZIVZIVercomPlussubstations\SubExample, sbs
Preview

C # # File Version

5/5 Example # # Subestation Text

il # Protocol

2 # Tipo de comunicacién (2, red)

1 #(UCS ZIV=0, Transparente=1, telnet=2)
0 # (ipv4=0 , ipva=1)

134.0.0.10 #IPv4

32001 , 5000 # Puerto TCPIP, t mensaje red

Figure 7

The next step is to check the data set for communication on the relay front panel. This

data must be entered into the software for successful communication to occur.
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Medify Installation

Installation T ext
Protocol: |PROCOMESD - Communication type: LaN ' Cancel |

SERIAL
Baud rate and aszociated parameters
Part: COM1

Baud rate: 38400
Data bits: € :I Set default values :IYES

Stop bits: 1 First character tirme 1200 Time between retries | 1000

Ewam Message time [mz) &0 Mumber of retiys 3

Parity:
PSTH

Modem: | J Telephone |xm
LAK

Transparent | |Paddess | 10.0 .0 184 pon 3200
Mezzage time [mz) 5000

Figure 8

12

By clicking on the “OK”button, you will return to figure 7, select the file again and click

on “Communicate’.

[ Installations x
Lok in ‘ substations ﬂ i B
~
Nome Data de modifica:
| SubEx le.she 25/01/2021 13:40
X Do o
Area de
Trabalho
Bibliotecas
Este Computador
Rede < >

Name [SubExample sbs =] Edt
Type: | Instalaciones(* sbs) ~] Cancel

C:\Jsers\Suporte'\Documents \ZIV\ZIVercomPlus\substations\SubExample.sbs ommunica

Preview

i # #File Version

5/5 Example # # Subestation Text
L # Protocol

2 #Tipo de comunicadién (2, red)
i #(UCS ZIV=0, Transparente=1, telnet=2)

1] = (ipv4=0 , ipv6=1)
184.0.0.10 #1Pv4

32001 , 5000 £ Puerto TCPIP, t mensaje red

Figure 9
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Click "OK"again.

B Communicate X
5/5 Example
Fresview Addrezses
C # # File Yersion P
5/5 Example # # Subestation T 1
1 # Pratacal 2
2 # Tipo de comunicacian [2, 3
1 RIUCS Z1V=0, Transparerts 4
1] # [ipvd=0 . ipvE=1] 5
184.0.010 # P4 [
32001, BO00 # Puerta TCRIP, t me K
a
9
10
11
12
13
14
15
16
17
1a
19
£ > a0 W
] | Cancel
Figure 10

If the field “Communications type” is configured as “LAN-TLS’, a second level of
access will be requested, use the default user ‘admin” and the default password
‘Passwd@02".
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?f& Direccign: 0

[Max=32)
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PR

Pazzward:
[Mdi=32]

EREE PRI

OF.

Cancel

Figure 11

3. Parameterization of the ZIV DLF relay

3.1. Nominal Values

14

Click on the highlighted “+”signs until you reach the ‘Nominal Values” option. In this

option, nominal voltage 115.0V,
60.00Hz must be set.

nominal phase current 5.0A and nominal frequency

EH ZWVercomPlus-2.13.30 db[3.47.3.0]
File View [EDs Configuration Help

E B B [Group1

/[ Group 1 active | 2|2 B | | & B

S/S Example\000-DLFA-2A24738Z000000XDX0-20105511Settings\Nominal Values]

[17 [ current value

[ New value [units [ information

(&) $/% Example Text
[E]E4 000-DLFA-24247382000000K D40 2010551 o
[} Status

I Nominal Freq.

P TNEETLIRNNYNEE N Y bre

4

A

A
A
v
H

(Causes device reboot)min

(Causes
(Causes

(Causes device reboo

iz (Causes device reboot)min

I <o vy 250 oz

Figure 12
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To change the voltage and frequency value, click on the icon highlighted in green in

the previous figure.

B ZlVercomPlus-2.13.3.0 db[2.472.0] - [m] X
File View I|EDs Configuration Help - H|

E B |5 |[Group1 ||| Group1active [T 2B | = & S/S Example\000-DLFA-2A247 38Z000000XDX0-2010551\Settings\Nominal Values|

= 575 Erample Text L [ 17 [ Current value || New value [ Units [ Information |

- 000-DLRA-242473BZ000000D>0-201 0551 1S, Nominal IABC # 5 5 A (Causes device rebootimin=1, max=5, inc=4, ..
Status 15, Nominal 1G =
2 Configuation
-y Settings 15, Nominal IGPAR # 5 5 A (Causes device reboot)min=1, max=3, inc=1, ...
=g 15, Nominal VABC 110 115 v (Causes device reboot)min=50, max=230, inc...
1, Nominal Freg. # 5 0

5 5 A (Causes device rebootimin=1, max=5, inc=T1, ..

== Dale and Time

o= y Hz (Causes device reboot)min=30, max=60, inc=...
S= Commurnications

7-®5a Fault Locator
7" Protection
- ®5a Recloser
- ®&a Control

=2a Breaker Supervision
3-8 Coi Circut Supervision
------- =24 Schedule of Time

o
b
‘5
@
2
2
S
i
i
i
§
z
2

=3 Control Operations

Bt Records

[

5 C [Dmgr

Figure 13

After changing the new value, click again on the icon highlighted in green in the

previous figure to send the adjustment to the relay.

3.2. General

Click on the “General” option and configure the transformer ratios of the phase,

neutral, voltage transformer current transformers and the phase sequence.
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BB 71VercomPlus-2.13.3.0 db[3.47.2.0]
File View IEDs Configuration Help

Rl

|/ B B [[Group 1

<[ Group 1active |2 B HEFS

E-(mz) 5/5 Example ok
- 0001DFA.2424732C00000042<0-201 0752

Status

2 Configuration

Settings
=&a NeminalV/ahies
=fa Date and Time
=5a Communications
=8a Synchiorization

84 Autodimming

General

Inputs Ouiputs LEDS
=82 General Trefo

=52 Frotection

=22 TripEnable

®8a Lockout Permission
=5a Trip Oulputs

=24 Cortrol

=8 Coi Circut Supervision
=52 Schedule of Time
=24 Dscilography

=82 Buttons P1-P6

=52 Voltage Transducer Monitoing
=24 Records

=fa Cubersecurly

=83 Cortrol Operations

4811 Records

Text

Division

Zone
Description 1
Description 2

[ Operation Mode
Phase 1 CTRatio

Phase 2 CTRatio
Ground C.T. Ratio
Phase VT Ratio
[E] Phase Sequence
"3 Angle Reference
"3 Invert Polarity

B PLL Enable

[ Simultancous Commands

I

1T [ Current value [ New value Information

Meax cars=20,
Max cars=5, def=
Max cars=64, d
Max cars=64, d
Max cars=64, d

max=100000,
max=100000,
max=100000,
max=100000,
0=ABC, 1=ACB, def=ABC

D A A S

=)

[ o o ] 0gs 76| 5 B e

It can be seen in the

‘New value” are hidden.

Figure 14

locked, 2=Test, 3= Test blocked, 4=.

0655 /)

16

previous figure that the values in the column “Current Value”and

To allow visualization and configuration click on the buttons

highlighted in red and then green.

E ZVercomPlus-2.13.3.0 db[3.47.3.0]

File View IEDs Configuration Help

=1

— —]
[E B[ [oroup1 <] Growp 1octive |22 0 W & &

E-{m8 5/5 Example oy

£1-[34 000-DLFA-22473BZ000000KDXD 2010551
~[E3) Status
@ Configuiation

-t Settings
E

Mominal Values
Diate and Time
Commurications
Synchronization
todimming

ral
Inputs Dutputs LEDs
System Impedances
Faul Locator
Protection
Frecloser
Corirol
Breaker Supervision
Coil Circuit Supervision
Schedule of Time
Oscilography
2 Buttons P1-FE
~-®8a Yoltage Transducer Menitoring
*2a Records
®5a Cybersecurity
=f3; Control Operations
4L Records

diddidddid i idda

Text

Breaker

Division

Zone
Description 1
Description 2

[ Operation Mode
Phase 1 CTRatio
hase 2 CT Ratio
hase 3 CT Ratio
round C.T. Ratio
arallel CT Ratio
Phase VT Ratio
Bushar VT Ratio
round VT Ratio

apacitive VT
[] Phase Sequence
[ 1G Type

™3 Angle Reference
™3 Invert Polarity
B PLLEnable

Simultaneous Commands

&&=

B

1T | Current value

=
2
3
g
&

R I

Information

Max cars=20, def=
Max cars=5, def=

Max cars=64, def=

Max cars=64, def=

WMax cars=64, def=

Max cars=64, def=

0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4=...
min=1, max=100008, inc=0.01, def=1

min=1, max=100008, inc=0.01, def=1

min=1, max=100000, i , def=1

min=1, max=100000, i , def=1

min=1, max=100000, i , def=1

min=1, max=100000, i , def=1

min=1, max=100000, inc=0.01, def=1

min=1, max=100008, inc=0.01, def=1

0=No, 1=Ves, def=No

0=ABC, 1=ACE, def=ABC

0=IN, 1=IG, def=IG

0=No, 1=Yes, def=Yes
0=No, 1=Ves, def=Ves

Figure 15

I - =8 o 0] B

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202

Uberlandia/MG

Telefone: (34) 3218-6800 - Fax: (34) 3218-6810

www.conprove.com — https://forum.conprove.com — suporte@conprove.com.br




17
-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

3.3. Characteristic

Click on the “+”signs until you reach the “Characteristic” option. In this option, the
zone types are set as MHO. Then send the adjustments by clicking on the icon highlighted

in green.

B ZWVercomPlus-2.13.2.0 db[3.47.3.0]
File View IEDs Configuration Help —

E2 B |+ | [Group 1 ||| Group 1 active |2 By |[H & S

B (&) 5/5 Example | [Te = [17] current value New value [ Units [ Information [
B4 000DLFA-202473EZ000000< 002010551 [l Ground Characteristic Quadrilateral Mho 0=Quadrilateral, 1=Mhe, 2=Quadrilateral and...
Bl Stalus [l [Phase Characteristic Quadrilateral Mho 0=Quadrilateral, 1=Mho, 2=Quadrilateral and..
------- @ Corfiguration
B8 Settings

=8a Communications
Synchionization
~®8a Autodimming
"84 General
22 Inputs Dutpuls LEDs
T= Spstem Impedances
T Fault Locator
|- =8 Protection
"8a Line Differential
®8a Distance Units
|§| =22 Distance Units
=

Bz a8
FF P

=

Ditectional Tupe
Start Timers
Lagging Phase Dperation Ph-PheG Fault
L8y Memory Voltage
=4 Seiies Compensation Logic
=& Paralll Line Coupling
=2a Zaone 1 Urits
"8y Zone 2 Units
"8y Zone 3 Units
= Zone 4 Units
=& Zone 5 Units
*8= Zane & Units

*8a Zone 7 Units
*8a Zone 8 Units
®Sa Digtance Supervision
[ "8a Close Onto Faul
=5 Fuse Faiure

®2a Dead Line Detector
"8a Load Encioachment

@ I = | o 105 35 58| B aoroacen vz
Figure 16

3.4. Zone 1 Units

Select the “Zone 1 Units” option, activate the neutral and phase unit, directionality,
zone reach, timing, positive and zero sequence angles, earth compensation factor and
zone blocking due to power swing. Submit the adjustments by clicking on the icon

highlighted in green.
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"8a Seiies Compensation Logic
- ®8s Paallel Line Coupling

"

=5a Zone 2 Units

*8a Zone 3 Units

*8a Zone 4 Units

*8a Zone 5 Units

=5a Zone & Units

=5a Zone 7 Units

=85 Zone 8 Units

®Sa Distance Supsrvision

- ®5a Clase Onto Fault

"8a Fuse Failure

"8 Dead Line Detector

&= Load Encroachment

B ZVercomPlus-2.13.3.0 db[3.47.3.0] - 0 %
File View IEDs Configuration Help [ |
B B |E¢|| | Group 1 ~||| Group 1 active |2 B | & S
= 575 xample Text [ 17 [ Current value | [ New value [ Units [ Information
-} 000DLFA-24247362000000DD-201 0551 B Enable Neutral Zone Mo Ves 0=No, 1=Yes, def=No
‘g;‘;;wam B Enable Phase Zone No Ves 0=No, 1=Ves, def=No
Gy Setings [ Direction Forward Forward 0=Reverse, 1=Forward, def=Forward
~®5a Nominal Values B Ground Reach 1.00 2.00 Ohm  min=0.01, max=500.00, inc=0.01, def=5.00
~®3a Date and Tims 7] Phase Reach 1.00 200 Ohm  min=0.01, max=500.00, inc=0.01, def=5.00
®Sa Commurications
=2 Synchionization B Ground Resist Limit 400 400 Ohm  min=0.01, max=500.00, inc=0.01, def=20.00
=82 Autodimming 7] Phase Resist Limit 400 400 Ohm  min=0.01, max=500.00, inc=0.01, def=20.00
~"5a General Ground Time o 0 s min=0, max=300, inc=0.002, def=0
8a Inputs Outputs LEDs
B Syt Impedances F| Phase Time 0 0 s min=0, max=300, inc=0.002, def=0
=&a Fault Locator 7] Positive Seq. Impedance Angle 75 %0 min=35, max=90, inc=1, def=75
-5 f:_‘EDLtiU"DH | ] Zero Seq Impedance Angle 75 75 °  min=5, max=00, inc=1, def=75
i
S 2 Do e 7 k0 Factor 2 2 min=0.5, max=10, inc=0.01, def=2
™5 Distancs Urits [ Tilt Time 0 [] s min=0, max=2, inc=0.01, def=0
- E E}:\alactensl\c Tilt Angle Type Calculated Calculated 0=Calculated, 1=Direct, def=Calculated
-2 EELT'T‘?QZEWE B Titt Angle 0 0 ©  min=-90, max=90, inc=1, def=0
5
#3y Lagging Phase Dperstion PhPhG Faul B Z Pow. Swing Block No Ves 0=Ne, 1=Ves, def=No
"2y Memory Voltage

I <~ W o g5 | £ EBoarasraoet 7n

3.5. Power Swing Detector

Figure 17

Activate the synchronous and asynchronous oscillation detection units. Configure

zone ranges: outer, middle, and inner. Adjust the timings and send the settings to the relay.

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202

Uberlandia/MG

Telefone: (34) 3218-6800 - Fax: (34) 3218-6810

www.conprove.com — https://forum.conprove.com — suporte@conprove.com.br




19

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

B 7IVercomPlus-2.13.3.0 db[3.47.2.0] - u] X
File View I[EDs Configuration Help 1 =
[ el R K AR e el = N2 A 00000xDx0-2010551\settings\Pretection\Power Swing Detector]
Corfiguration || Tea L 1T | Current value New value Units | Infermation
2 g
SR f;:‘nﬂs . B PS Detec Enable Mo Yes 0=Mo, 1=Yes, def=No
e g;g‘"ﬂﬁ:‘? Bl PS Trip Enable No Ves 0=No, 1=Yes, def=No
5
§-"fa Communications Fi7) Right Exct Resist Limit 10,00 10.00 Chm 0, max=500.00, inc=0.01, def=50.00
[-"8a Synchronization Bl Right Med Resist Limit 5.00 5.00 Ohm 0, max=500.00, inc=0.01, def=25.00
- E églzﬂmmg [ Right Int Resist Limit 1.00 1.00 Ohm  min=0.10, max=500.00, inc=0.01, def=5.00
5-"n Inputs Ouiputs LEDs B Left Ext Resist Limit 10.00 10.00 Ohm  min=0.10, max=500.00, inc=0.01, def=50.00
[#1-"iga Spstem Impedances E7] Left Med Resist Limit 5.00 5.00 Ohm  min=0.10, max=500.00, inc=0.01, def=25.00
(- ®5a Faul Locator B0 Left Int Resist Limit 1.00 1.00 Ohm  min=0.10, max=500.00, inc=0.01, def=5.00
E--"5a Protection
84 Line Diferential Resist Limit Angle 7 % ° min=0, max=90, inc=1, def=75
E--™5a Distance Units 7 Forward Ext Reach 10,00 10.00 Ohm  min=0.10, max=3500.00, inc=0.01, def=50.00
== Dlstancc: Units Bl Forward Med Reach 5.00 5.00 Ohm  min=0.10, max=500.00, inc=0.01, def=25.00
terist
v D”Z;;s:f};e [ Forward Int Reach 100 200 Ohm  min=0.10, max=500.00, inc=0.01, def=5.00
----- "2 Start Timers B Reverse Ext Reach 10,00 10.00 Ohm  min=0.10, max=500.00, inc=0.01, def=50.00
----- 5= Lagging Phase Operation PhPh-G Fault FEf] Reverse Med Reach 5.00 5.00 Ohm  min=0.10, max=500.00, inc=0.01, def=25.00
"= Memory Voltage o o ;
_____ =2 Series Campensation Logic %) Reverse Int Reach 1.00 200 Ohm  min=0.10, max=500.00, inc=0.01, def=5.00
..... =y Paralel Line Coupling B 11 Supenvision 020 020 A min=004, max=50.00, inc=0.01, def=0.04
E Zore 1 Units PS Detec Time 0.03 003 s min=0, max=2, inc=0002, def=0.03
39 Zone 2 Urits [E7] PS Block Reset Time 1 1 s min=0.1, max=5, inc=0.1, def=1
- ®8a Zore 3 Units
=8, Zore 4 Urits [= PS Trip Type Slow trip Slow trip 0=Fast trip, 1=Slow trip, def=Slow trip
®8a Zone § Units Fast Trip Time 0.05 0.05 3 min=0, max=2, inc=0.002, def=0.05
- ®iaa Zone § Units PS Cond Reset Time 005 005 s min=002 max=2, inc=0.002, def=0.05
™83 Zone 7 Units B
®5= Zone & Urits 7] Time Delay for Ground Fault detectien 40 40 ms  min=0, max=200, inc=1, def=40

-H8a Digance Supervision

-®8a Close Onto Fault

=84 Fuse Faiue

®5a DeadLine Detector

-8 Load Encroachment

=g

®Sa Remote Open Breaker Detector

.- ™22 Directional h

© I - v 0+ 26,55 B s

Figure 18

3.6. Outputs

In order to test the tripping signal of function 21, as well as the blocking and tripping
signals of the Power swing, 3 relay output binaries will be used to collect these signals by
the test set. In the figure below, configure the first output as a zone 1 trip for both neutral

and phase.
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B ZVercomPlus-2.13.3.0 db[3.47.3.0]
File View IEDs Configuration Help

- a X

[ x|

Ed]
=B e |[Group 1 I - A== 0] . outputs Leps\Outputs\Siot A\Digital Output 1\Logic OR signals

®Sa Digital Output 5

#--®5a Digtal Output 6
5= Digital Output 7
"ga SlotB
" Slat C
7). M8a Yirtual Digital Dutputs
7 ®5a Leds
2a Spstem Impedances
Sa Fault Locator
Protection
v ®8a Line Differential
- ®5a Distance Urits
™5 Distancs Urits
L "84 Characteristic
*8= Directional Type
=8 Start Timers

fie

MNew value Units | Information

= 575 Evarple o | [Tet [ 17 [ Current value
B} D000LFA-242473BZ0000004DX0-201 0551 [ | # None
Status Signal 2 % None
@ Configuation 9 ]
Bl @9 Setings [ signal 3 # None
B8 Nominal Valuss [ signal 4 # None
B33 Date and Time Signal 5 2 None
-5 Communications
=22 Synchionization Signal 6 # Mone
== Autodimming [ signal 7 # None
E-®5a Geners] [ signal 8 # None
[=-®8a Inputs Outputs LEDs . .
®Ea Transducers Signal & ® Mene
=5 Inputs Signal 10 # MNone
"5 Vitual Digial Inputs [ Signal 11 # None
[E] 8= Oupas .
2 Sara [ signal 12 None
[E1*5= Digital Output1 Signal 13 # Mone
o
= 8= Digital Dutput .
*&, Digital Output 3 B signal 15 None
=2 Digial Output 4 E signal 16 # None

Mone
MNene
None
None
MNene
MNene
None
None
MNene
MNene
None
None
MNene
MNone
None

None

Figure 19

L ey

Clicking on the ‘“None” option highlighted in the previous figure, make the following

adjustment.

"7 Signal 1

Sighals I

Underfrequency Unit 4 Trip

Under/oltage of Yolage Tranzd,

“Waltage Restrained Instantaneous Unit Phaze A Trip

Woltage Restrained Instantaneous Unit Phasze B Trip

“oltage Restrained Instantaneous Unit Phaze C Trp

oltage Restrained Temporized Unit Phaze & Trip

“Waltage Restrained Temparized Unit Phaze B Trip

Woltage Restrained Tempaorized Unit Phaze C Trip
.

Zaone 2 Ground Trip
Zone 2 Phasze Tiio

[ All signals

Signals groups
ITlip protection outputs

=l
Cancel |
)

Figure 20
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Repeat the previous procedure for the phase trip.

B8 ZVercomPlus-2.13.3.0 db[3.47.3.0] - u] X
File View IEDs Configuration Help —
| % | B B B |[Group 1 I A =0l . outputs Leps\Outputs\Siot A\Digital Output 1\Logic OR signals
= 57% Evarple 23 7ot = [ 17 [ current value [ New value Units | Information
=1 2DLFA-2A24?SEZ[IEIEIEIEIED<D><IJ-2EITEI551 Signal 1 £ None Zone 1 Ground Trip
----- B3 Status * )
" GH Corwaton [ signal 2 | * None Zone 1 Phase Trip
By Setings [ signal 3 # None None
E MNominal Values Signal 4 # None None
-®2a Date and Time - &
[ Signal 3 # N It
B~ S Communications 'ana - one ene
~®5a Synchionization [ signal 6 None None
== Autodimming [ signal 7 # None None
"5 General Signal & # None None
=-®8a Inputs Dutputs LEDs i "
8 Teansdusers Signal 9 * None None
22 nputs [ signal 10 # None None
5= Virtual Digital Inputs [ Signal 11 2 None None
"8 Outputs . 2
Ry [ signal 12 # Nene None
Er-*5a Digital Output 1 Signal 13 2 Nene None
.#."5' [ signal 14 # None None
41 "5 Digital Output 2 ) .
=2 Digial Ouit 3 [ Signal 15 None None
*S= Digital Output 4 Signal 16 # MNone None
*8. Digital Output 5
Sa Digital Output 6
®Sa Digital Output 7
®iSa Skt B
" Slat C
[ "8 Virtual Digital Dutputs
(--"i5a Leds
-8 a System Impedances
- 8a Fault Locator
E-®5a Protection
=&a Line Differential
E-"8a Distance Units
B 'lj—- Distarice Urits
o B8a Characteristic
L8 Ditectional Type
=8a Stat Timers e
T I o W o 10 96 0] Eoarowraven 33sve |

Figure 21

On the second output configure the 78 or OoS trip signal.
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E& ZivercomPlus-2.13.3.0 db[3.47.3.0] - O X
File View IEDs Configuration Help [} K}
[ %] T e e - = I outouis Leos \Outputs\slot A\Digital Output 2\Logic O signals
= 575 Example 24 | [ret T [17 [ Current value | New value | [ units [ Information
=-{84 000-DLFA-242473BZ000000DX0-201 0551 1 Signal 1 | % Mone Power Swing Trip
E=) Status . 2
QB Corfiuration [ Signal 2 Mone HNone
B @ setings [ Signal 3 # MNone None
"= Nominal Values [ Signal 4 # MNone None
=i3= Date and Time [ Signal 5 2 None None
=22 Communications . .
=24 Spnchronization [ Signal & Mane None
=S Autedimming [ Signal 7 # Mone Mone
=8. General Signal & # N N
5= Inputs Oulputs LEDs & 1ana e one
"8 Tiansducers [ Signal 9 Mone None
%22 Inputs [ Signal 10 # Mene Mone
-8 Vitual Digital Inputs [ Signal 11 £ None None
E-"58 Outputs Sl 12 e N
B s H Signa one one
&= Digital Dutput 1 [+ Signal 13 # Mene Mone
: 5 Logic OR signals [ Signal 14 £ None None
*8= Digital Oulput 2
T eh [ Signal 15 # None None
5
=23 Digital Output 3 [ Signal 16 # MNone Mone

=Sa Digital Output 4
®Sa Digital Output §
=S= Digital Dutput 6
®8a Digital Dutput 7

"8a SlotB
"8a SlotC
-®58 Vinual Digital Outputs
B-"5a Leds
- ®ga Gyster Impedances
(- ®5a Fault Locator
(- ®5= Protection

=2, Line Differential
~® 84 Distance Units
= *5a Distance Urits
22 Characteristic
®8a Directional Tvoe A

@ I > o 1095 #1]40¥ FBowjooaneivstzss |
Figure 22

4

On the third output, configure the Power swing blocking signal (68).

BB z1vercampius

- O x
File View IEDs Configuration Help
| % | HEE’E‘”Gmmﬂ jHGmup1activ:‘EE@m|n@§‘
() 575 Exanple [Tt [ 17 [ Current value
- [E}4 000DLFA-2424738Z000000DH0-201 0551 ET | # None
2 Status &
Confiquaton [ signal 2 Mone None
B9 Settings [ signal 2 # None None
®S= MNominal Values [ signal 4 # None None
~"15a Dats and Time M signal 5 # None None
5= Communications .
=22 Synchionization [ signal 6 Mone None
=82 Autodimming None
PR — 1 Signal 1 x N
one
E--"5a Inputs Dutputs LEDs
"8a Tiansducers Signals | None
"3 Inoute Phase C Tme Dvercurent Unt 3 Fick Up Condiion - Nene
&= Vitual Digital Inputs Phase - Undervaltage Unit 1 Fick Up None
- "= Outputs Phase C Undervoltage Unit 2 Pick Up
B-"2a Sita Phase C Lndervoltage Urit 3 Pick Up Nene
Phase C'weak Infeed Faul Dietector
"8 Digital Dutput 1 o c o oo [None
o lial Unit Pickup
*£2 Logic OR signals a None
"2 Digital Output 2 wver Swing Blocking Londition
=2, Logic OF signaks Pavrer Swing Trip Condition None
Remote Breaker Open Detector Fick-Up N
- 2‘._9_“5' Qunut s Resticted Ground Faul Uit Fickup one
] Reverse Zone Picku
== Digital Output 4 Sindle Pole Trio Breaker Failue Phase & Supervision Pick Lo~ %
s Digital Dutput 5
=24 Digital Output & Signals groups I I Allsignals
®S= Digital Output 7 Pickup protection outputs I -
- "8a Slot B
=8a St C Cancel
--"8a Vitusl Digitsl Outputs
- Ma Leds
E--®5a System Impedances
"2 Fault Locator
E-™8a Protection
™5 Line Differential
B ™8a Distance Urits
E--"a Distance Urits
®E=a Characteristic A
&5 N e T o g | ] EBayogyanen oo

Figure 23
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4. Application Manager

Open the Conprove Test Center (CTC) software, shown in the figure below.

Ry

Conprove

\[est Genter

Figure 24

4.1. PSB_Oo0S software adjustments

23

Open the PSB_0Oo0S software within the Conprove Test Center (CTC) software area,
as shown in the figure below.

@@= Conprove Test Center 202,171

G Conprove Test Center

CONPROVE

General
General Tests

& Quick

@, vee A

m Calibration

Ty Test Plan

Remote Generation

Primary
Primary Tests

g cr

&= VT

<¥r Transformer
&2 Resistance
o~

m PMaster

Version 2.02.171

Secondary

Secondary Tests

H Differertial

{EP Power Directional
Y Distance

% Master

Meter

EQ Power Qualiy

[££ PSBOoS

_ﬁ Ramp

u: Hamonic Restraint
%@) Sequencer

* Synchronism

f Overcument

E] Transducer

E») Transient Playback
%z Volts/Hertz

Other

Additional applications

@ Transient Wiew

B, Validate PDF Reports
P Statistical Analysis

Copyright © Conprove 1584 - 2022

Measurement

Applications for measurement

T Multimeter

Setup

Equipment Set. / Tests
#* Settings

ﬁ Update Firmware
t, Software Language

Support

Documentation and assistance
WL Tutorials

D Videos

% Contact

E—J Forum

i User Manual

& Quick Guide

@+ Seff-diagnosis

T Remote Access

Figure 25
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When opening the software, the “Seffings” screen will open automatically (provided
that the option “Open Seffings when Start” found in the “Software Options” menu is
selected). Otherwise, click directly on the “Seftings”icon. Fill in the “General Inform.” with
details of the tested device, installation location and the person responsible. This facilitates

the preparation of the report, and this tab will be the first to be shown.

LY==
Home Display Software Options (7]
@= Hrdset 0 GDOSE Set W > nextPoint o Cleartest | [, s waverorm =y My .F,w = =]
s % = : L Dz
@ sync.set 5, Svset % Next group §% Clear al - Phasars PillEs|
Channels Start  Stop Settings Present
Direc ¥ Connection 5

Present Recreate Restore View
& Trajectoy  peport 'ﬂ' Charts _Layout

Hardware Settings X
System Simulation  Trajectories Simul|
s 1 Generdl General Inform.  System  Motes&Obs  Explanatory Figwrss ~ Check Ust  Cthers  Connections P _
Insert/Ed Generdl Options = . Legend
Distance Descr: |Power Swing Block and Out of Step Date:
Edit Trajectory Trajectory 8 ==+ Traj. Not Tested
Tested device: = e
New i Zle &
Trajectories E = Fail
Groups — )
Location: Information:
dZ/dt Cons
Remove [s000s | Substation: |Conprove | L4 iy Atual Point
- : —r
e Address: |Visconde de Ouro Preto 75, Custédio Pereiia ~ =
R
Cty: | Uberandia v State: i -
et Points Responsible i
Points Tested Name: | Michel Rackembach de Carvaho -]
Neof Points Enabled | Time) S Registry: 0001 i
No. rajectory| Fault | Trajecl
Tool Test: B
N
® 2 Tes M-'ﬂ CE-6710 Series Num - [03010187CCM33222211USHVRGLGLGL2Z0RXO =Y
\
5
N R
Twpe: Individual (B General Info 10,00

Errors List | Protection Status -
Defaut  {w Import Export Preferences oK
3 | OFF Line Changed | i

Figure 26

Also in the “Seffings”area, there are other useful tabs for the user. In the figure below,
within the “Sysfem”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 “/mpedance”and “Source’, whose data is not used

for this test.
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Settings et

General General Inform. System  MNotes & Obs. Explanatory Figures Check List Others  Connections
NOO1

Distance Nominal Impedance  Source

— P
Frequency: E0Hz o = o] OForward Qe [_[ .[__[

Phase Seq.: ABC ~ C A

(5)

Jp power: |47.80 MVA -
1g: [15.93 MvA @ —e| OB “"13" I
8
Primary Viokiage (FF): [13.80 KV —
(FM): |7.57 KV .
Primary Cument: |2.00 kA g 13" I
@.
Secondary Voltage (FF): 1150V
(FN): |66.40V
Secondary Cument:  |5,00 A
VTR F:
1200 Phase F MNeutral = N Ground | E Displ. | D
CTRF: |4000
. VTRD /VTRF: [1,00 Voltage Currents
CTRE/CTRF: |1.00 ! s = lkto VD: |1.00
_ N (2 Vb F
[ Invert Palarity: 3 Ve kto V2: |1,00
' U vrsF QcrsF IE kto 10: |1,00
OvTD [CJcTE

.|}_f¥m_
— |

o oe | ~l || en
0

D [4] w EP IEP kto 12 [1,00

Default EV Impart... Export... Preferences QK Cancel

Figure 27

4

There are other tabs where the user can enter ‘Notes & Obs.”, “Explanatory Figures’,
can create a “Check List” of the procedures for carrying out the test and also create a

schematic of the connections between the test set and the test equipment.
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4.2. Distance screen > Distance Prot. Settings

Click on the “Distance”button, the screen shows the parameters of length, line angle

and ground compensation factor. For this specific test there is no need to adjust these

values.
Settings X
General Distance Prot. Settings
System:
[ Impedances Defined Based on Primary
Distance Line Length: 1,000 ;
(secondary vakses) () Impedance Comection for INom {14 /INom Secondary)
Line Ang.: 75,00 —— T F AN s
T el S . Sy k
e o -, . .,
Ground Factor: T i .
[ . I . iy
Mode: p/ KD ~ “'"-—u,q__““_n ‘-~\{i_ \‘\\\ \\‘ .
- T T A
Mod. KO: [1.00 o Ny “ N . .,
Ang KO: |D* T A . '\‘\‘
{secondary vales) "‘*\__“ i "\,_‘ n\ . \\
[] Remove Ac Resistance | | f\u N % N ™
- i " . s 5 ‘\'I '..‘
- H-;?"r’-r S ™ *, )
T e ., N
= ff i - - " /)(/’
. b A SN
________ P N " 5 /{‘
= j.r’r = \ “-‘ - s %
- , by | k!
J;'I - - . % T, \‘\ ©
T Fi e \\ ey W
-
e %y L kY '
i R i y |
. ;r . N - b s n
vt | [| Tt . - N " [% \
““wri ., }{// k '\ )
ff . / T Y 4
— J,-"' ‘\‘\ et k L) Y L
P, P '
| ,j ST " i
%y ' % i
e -, W i
/ \,»/ y : ll
; et | i I ' ! ! |
. et -
Default V Import... Export... Preferences QK Cancel
Figure 28

4.3. Entering Zone 1

Click on the “nsert”field highlighted in the previous figure. In the settings screen, first

choose the relay mask “Z/V DLF — Mho”. You must adjust the actuation time, choose the
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type of fault (loop) enter the zone characteristics and directionality. Adjust the tolerance

values and finally click on “OK”.

[Zone [m] *
; B Active by ie: ZIV DFL - Mho ~
Descr: Color:
= ]
Index: Loop: Type: R -
Al ~  Operation w __,,.---""'-"_ T —_ Phase Reach: |20
| & == Pos. Seq. Imped. Angle: [90°
| | Trgger Time: Z Abs. Toler.. Z Rel Toler.: e oS
I'] fos [1000mo  |500%
! | TAbs+Toler. T Abs-Toler: T RelToler:
| | [35.00ms |os [1.00%
Mode: to Z0/Z1 200
Mod. Z0/Z1.: [2.00
Ang. 20/Z1: [-15.00 Py -
Segments: ] Load Encroach
CLOSED Zone
00 Starting [R. X]: 0.00; 0.00 /
01 Arc [Re. Xec: Ang]: 0.00; 1,00; 360.0 1.00 -
Completed.

Forward ~

R1Q]
1.00

Figure 29

4.4. Inserting the zones: inner, middle and outer

Click on the ‘Insert” field again. In the settings screen, choose the generic mask
“Quadrilateral” then adjust the resistance and reactance values according to the relay

settings for the internal zone. Remove the tolerances and change the name to I/NNER”.
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| Zone

[m] X
B Active 2.00 %40 = =z = 2 Quadrilateral ~
Descr: Color: N /.""', ‘_"“-n,\ r
e M| £
ndex: op: ype: . 4 .,
5, s A I—
Al ~  Operation ~ Y Vi N HEy 1 O
' £ R
Angl: IH’D °
Trigger Time:  Z Abs. Toler:  Z Rel Toler Y / N ?
[os joa fo= o " / Rz [1a
T Abs+ Toler.. T Abs- Toler.: T Rel Toler.: ! - o Ang2: IB'D -
Jos Jos Jo= xt: [2a
] Use Specfic Ground Factor L Ang3: ID °
5,
to KO % 20
iy I -
| 1,00 ) Angd: |0
I: 0
() Enable Afa
Jlrl
. i
Seaments: g No Load Comp. ~
CLOSED Zone -
00 Starting [R. X]: 1.00; 2,00
01 Line [R. X]:-1,00; 2,00
| 02 Line [R, X]: -1,00; -2,00
03 Line [R. X]: 1.00; -2.00 100
| Completed. Ttk 7 .
¢ ',
i *, ]
/ ',
/ 5
¢ , s
/ s, 7
s N
¢ B [CJ Enable Directionality
. T
ra - T kY
HM““-»_. - 5
-2,00 S — ) R
0 1.00
| Rotate Iﬂ “
Figure 30

Repeat the procedure and adjust the middle zone. Change your name to “MIDDLE".
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| Zone [m] *
@ Active ] e e © I Quadrilateral I ~
Descr: Color: TE - - e _

[miDDLE || I s B I s S B
Index: Loop: Type: 9,00 a4 ) T .
Al ~  Operation ~ & e . \}I\ R1: IEl Q
800 - oo = Angt: [90°
Trigger Time:  2Z Abs. Toler.: Z Rel Toler.: /Af . o 5 J
Jos [oa Jo= 700~ 2 i e Rz [50
T Abs+ Toler.. T Abs- Toler.: T Rel Toler.: o B - e & . Ang2: IB'D -
[os Jos Jox 6.00 e = x1: [50
1 " o ! e
] Use Specific Ground Factor 500 = Ang3: ID -
A § '_/.' . = . GRS
Mode: to KO E S .y N X2 I-EQ
400 E iy N . =
| od. K0: [1.00 ', i ) = e - Ang4: ID
o: [o 3,00 At . ——
I Ly it > NN () Enable Afa
S (7 REE T R AN o . . T s WY
! e : B 4
Segments: 1.00 -4 4 ., k ! No Load Comp. ~
CLOSED Zone A ] ! i |
00 Starting [R. X]: 5.00; 5.00
01 Line [R, X]: -5.00; 5,00 0
02 Line [R. X]: -5.00; -5.00
03 Line [R. X]: 5.00; -5.00 100 i ' i !
Completed. ' Y ‘\ -7
\ ARy - el ;
-2.00 W \.- h .
\\\ A% &Y L /! P
3005 3 . - &
\\ . '/' 4 A .
. _ - . [_] Enable Directionality
400 X - - =
W\ N e —— " -
-5.00 -~ =+ - = Rl
-400 -300 -200 100 0 100 200 300 4.00
= R:4630Q: X -0,1880; Mod: 463(2; Ang: -232~ Rotate ID’

The last zone to be entered is the outer. Change your name to

Figure 31

‘OUTER”.
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| Zone [m] *
B Active XQ] Quadrilateral e
Descr: Color: 2000
[ouTeR = D =
Index: Loop: Type: B P o T
Al v Opemton v &7 =f . [10a

Ang1: |9-u :
Trigger Time:  2Z Abs. Toler.: Z Rel Toler.: k ! J
[os Joa [o= - [0
T Abs+ Toler.. T Abs- Toler.: T Rel Toler.: Ang2: IB'D -
fos Jos fo . [oa
] Use Specific Ground Factor 10,00 Ang3: ID -
ode:  to KD \E‘(""/- --M\“*;."_'_ : |-1DQ
| od. KO: [1.00 & ' Angs: [0°
= B ,f'/
( I.. e R
o Py [ Enable Affa
I."J h i
Segments: ."J ‘ = 4 Mo Load Comp. ~
CLOSED Zone - .
00 Starting [R. X]: 10.00; 10.00
01 Line [R. X]: -10.00; 10,00 0
| 02 Line [R, X]: -10.00; -10,00
03 Line [R, X]: 10.00; 10,00 : i
Completed. i B
3 4
\.II B I,JJ
% L
Ry A
-, /
\\_ " 4 ] Enable Directionality
-10,00 - S e R
0
| Rotate ID °
Figure 32

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

| Q3 [ < | PSB 005202171 (64 Bits) - CE-6710 (0301018)

Hrd Set

Display Software Options

{ Clear test

&% GOOSE Set > Mext Point
~ T

hard

g sync, Set 5., S5V Set *r Mext group Clear all
Start  Stop
t 3 Connection
Hardware Generation
Figure 33
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Then click on the highlighted icon to configure the hardware.

Channels Direct. [m] *
m . .
. Model Reset for Hard. = O Basic Hard: | pgaptyos [+| Nodes Conrmy
| Connected Set
~ Advanced
2 CE5710 e E:g‘ GOOSE... Autoassociate Iv Autoassociate Iv Cancel
+  Serial Number:
£ v - B Iv Iv
&z 03010187CCM33222211USHVRGLGLGL2Z0RX0 .. (B ON Line w 5. Value... Clean Clean Import... Expott. ?‘5.
| Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical |
= Analog Outputs  Sampled Value Outputs »
INO.J w| - AV |
141 —]J o .: O Forward o‘ Voltage Channels ' v| s v| e
" ; L D : Hardware Nod Point
Nominal Line Source AV ) R . = 2 . i
L v NOO1
| ey LS O] AOVD2 |2 ~[NODT v Vb~
®
Phase Seq: ABC v © of AOVD3 | V3 ~[woot v lve ~
I = oBJ AD_\VDd4 W4 NOO1 uD
B AD - - -
Jp power:  |47.80 MVA |
1p: |15.93 MVA ”g
Primary Voltage (FF): |13.EIDKV
(FN): I?.B?KV @' ”g
Primary Cumrent: IZ.[H] kA £
Secondary Voltage (FF): I 1150V
o [eaov Current Channels T ov| e |-~
Voltage Channel Currents Channel .
Secondary Cument: |5.[H]A
1 Va AQ_VI ~ 5 la AO_IDT  ~ AOD_I0M
VU1 1200 FN |2 Vo AD_V02 ~ F |6 Ib AD_102 -~ AD_l02 12 | NOOT > |lb -
CTRF: [400.0 3 Ve AD_VD3 7 [ ADIO3 AD_I03 13 v NODT vl v
VIRD/VTRF: |1,DD Vab ~ | E |8 IE AD_ID4 14 ~ | NOO1 -\up -
CTRE/CTRF: [1.00 FE | Vbe ~ | Ep [9| IEP AO_I05 15 - NOD1  ~|UD -
R . Viea e AD_I0E 16 | NOO1 *|up -
everse Polarity:
O vTsF OcTsF D 4] w v
Ovrp OcTe Calc. $ i Calc. k10 i
k.V2 ~ k.12 ~
[ Equal Parameters Among Nodes k [wovofio0  [wv2]i00 k [wio [100 [t [100
13
Figure 34

Choose the configuration of the channels adjust the auxiliary source and the stopping

method of the binary inputs. To finish click on “OK”.
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Settings x|
Master Slave1  Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Auxiliar Source:
Model  CE6710 Serial Number 03010187CCM33222211USHVRGLGLGL2Z0RX0 Initial State Initial State 250V
BO1: w BO3: ~
Analog Outputs: o e 220V

BO2: NO w BO4:  NC V

. Standard - Voltages: » 110V

© 4x300V; 100 VA

v
BOS5 and BOG type: 60V
©) 2x 600V: 180 VA V1‘ @ and B06type
) 2x 300 V; 150 VA v2C @—=n2 - © Conventional  BO5: NO - 48v
BOE: NO v
© 1x 600 V; 350 VA i@ @—n 24V
: v4 (O IRIG (BOS) /Clock (BO6)
O 1x300V; 250 VA vi@ @— Other
Off
Transistar TTL 110,00V
() Customized Assoc. [ Connect VTs Binary / Analog Inputs:
Standard - Cumrents: BI1: Bl - Contact
© 6x324 220VA BI2: | Bl- Contact
() 3x 64 A 400 VA BI3: Bl - Contact

" Bl4: | Bl - Contact

() 2x 96 A; 550 VA " ‘ @ — _—
(O 2x 10,00 A; 300 VA 12 c .—lNZ BIG: Bl - Contact
(O 1x 192 A; 1100 VA ._._.Na BI7: |Bl- Contact
(O 1x 6,00 A; 360 VA " ® - BI&: | Bl- Contact
BIS: | Bl- Contact

@o— i BHO: | BI- Contact

@ BIT1: | Bl - Contact

BI12: | Bl - Contact

Electromechanical:

(O 1x 75 A; 700 VA
(O 1x 50 A; 700 VA () Considers absalute values to Voltage-Bl

=
4 44 4 4 4 4 4 444

Al 1-6 : 2V; 20V; 600V
Al 7-12 : 200mV; 2V 600V

O Customized Assoc. [ Connect CTs ] Range 1.25A . Cancel

Figure 35

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

Channels Direct. [m] =
m
HE z [o=] =]
| = Set
CE-6710 Advanced

[ o %0 GOOSE... Cancel

+5  Serial Number:

£ 03010187CCM33222211USHY] I70RX i 5, S. Val

z 03010187CCM33222211USHVRGLGLGLZZ0R XD .| @ ON Line w 5. Value... import.. Export..

Figure 36
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6. Restore Layout

Due to the great flexibility that the software presents allowing the user to choose which
windows are displayed and in which position the command is used to restore the default

settings. Click on the ‘Recreate Charts”button and then click on “Resfore Layout’.

£ %
2 L |z
RecreategRestore| View
Charts § Layout <

[z Waveform 1
f—
¥— E
1~ Phasors
Settings Present
@Tra_iectnr].r Report
Options Report Units Layout

Figure 37

7. Test Structure for PSB and OoS functions

7.1. Test Settings

In this tab you must configure the generation channels, enable a pre-simulation with

nominal conditions and adjust the binary inputs with the trip signals.
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£5 | [ 2 [ = | PSB00S 202,171 (64Bite) - CE-6710 (0301019) - o X
Home  Display  Software Options [7]
a e HrdSet €% GOOSE Set B > NedtPoint of Cleartest [/ {4 Waveform el )| EaW) .F.}x{f] @
- . =
@ syncset s, Svset » Next group €% Clear al =1 . phasors : Filllis *
Channels Start  Stop Settings Present Recreate Restore View
Direc T} Connection & Trajectory  peport |85 Charts Layout
Hardware Generation Options Report  Units Layout
System Simulation Trajectories Simuiation
Generation Channels Direc [B Eete FreSimuiation 1] (] Enable Pre-Simulation 2 () Enable Post-Simulation VTRNeutral/VTRPhase:
Generation Channel Mode | Hominal - 1.00
Va 'A0_VOT (Hrd: V1) -] [ 8640V |0° CTRGround/CTRPhase:
Vb AQ_VO2 (Hrd: V2) | [ B6A0V | 2400° 1,00
Ve AQ_\V03 {Hrd: V3) - [v 8540V |1200° 5 o (T
b M 3 Inv. Neutral VT
a AD_I01 {Hrd: 11) - (1 500A 0* =
b 0_102 (Hrd: 12) - | 500A 2400° B LhuoE0
I £O_I03 (Hrd: 13) ~| |3 500A 1200° L I Ground CT
E -
|_Time Pre-Simuiation1: 100,00 ms_ |
Binary outputs & Goose - Simulation Binary outputs & Goose - Pre-Simuation1
ES) 0.0.0.0.0.0 ~][E0 0.0.0.0.0.0 -
GO GO
PSB Aam BIO3 (Hrd: BI3) - Continuous Generation Among Trajectoriesin (@
Reset Time: |100,00 ms
Dist. Trip BIO1 (Hrd: BIT) Mo. of repetitions in case of generation emor: 2 ~
OoS Tip BIO2 (Hrd: BI2)
Stop the test at the first failure ()
Trgger Interf. Software i Based Only on Values Generated
Waitfor PPS [ 0,00 Cycle to Cycle Generation
3 | ONLine New Aux Source: 110,00V | Heating: 0%

7.2. Trajectories Simulation

The “Trajectories Simulation” test makes it possible to create the same tests as the
‘System Simulation” however it has the convenience of not having to make an equivalent of
the system (in some cases the necessary data are difficult to obtain). In the “Trajectories
Simulation” option, the user has complete freedom to control the impedance trajectory
(dz/dt). In this way, it is possible to simulate fault conditions where function 21 must act,
conditions of synchronous power swing where function 68 must act and even conditions of

asynchronous power swing where function 78 must act.

7.3. Trajectories Simulation > Synchronous Oscillation

For the Power Swing signal to occur, the trajectory time between the external zone
(OUTER) and the intermediate zone (MIDDLE), whose difference is 5.0Q2, must be greater
than the setting in “PS Detec Time’, that is, 0.03s. So 5/0.03 is equal to 166.67Q/s so you
must use a dZ/dt lower than 166.67 Q/s, in this case use 150 Q/s.
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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 Trajecfory”then choose

the number of points, impedance and angle values. It is important to point out that these

points can be obtained just by clicking on the graph, in order to produce the trajectory. The

next step is to enter the impedance rate of change which must be different from “0”and less

than 166.67.

] 3 5 | = | PSBO0S 202171 (64 Bits) - CE-6710 (0301018) X
Home Display Software Options [7)
G5 HrdSet €% GOOSE Set B s ey Ry .F}x@
@ sync.set 5, Svset % Next group §% Clear = rilEs) ® Zl
Channels Start  Stop Settings _ esent Recreate Restore o
Direc ¥ Connection & Trajecto cport 38| Charts Layout
Hardware Generation Qptions Report  Units Layout
System Simulation Test Seltings
~Insert/Edit Points - Waveform s | Trajectory -
General Options — Legend
Tmiedoryl System Faut  Evaluation 10.00 === Traj. Not Tested
Data Entry. Ne| o 1z1 [} dZdt | Duration — Trag. Tested
Zed v 113830 [628° 100.0 ms - Colors: Not Test.
Nurmber of Points: 2 [1520  9383° | 1500QUs |9232ms Passed
= 3 [4381mQ |7796° | 1500QUs |7.00ms Fail
4 [13750 2037 | 50, Information:
@ dz/dt Constant: Totd 2902ms
150,00/ Atual Point
-2
-8
0
-R
Corfimn Cancel SES
Test Points <
Points Tested
NeofPoints Enabled | _Timeof Operating Reference| Time = Time
No. Trajeciory  Fa rajectory | IMerface | “Nomingl | Operated  ofTime”  Nominal  Real
Ao Y
A T
-10,00 e == i
RIO)
Individual 1000 0 10,00
Errors List | Protection Status
3 | ON Line New Aux Source: 110,00V | Heating: 0%

Figure 39

The next step is to parameterize the “System”tab.
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Insert/Edit Points |
General Options
Trajectony Fault Evaluation
Source
New g
Trajectory | E: [1150v [o°
Set Z by: £5; K5 “

Med. 75 (4000 Mod. KS  |1,00
Ang Z5 80.00 © Ang KS 0°

Figure 40

It is not necessary to make any adjustments in the “Faul/t”tab. The next step in the

‘Evaluation” tab is to set the “Operation”field to “Yes”and the ‘“Inferface”to ‘PSB Alarm’.

Then click on “Confirm”.
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Insert/Edit Points ]

General Options

Trajectory  System  Fault | Evaluation

Operation: ) No | ) Yes Interface: PSE Alam -

Mew
Trajectory

[] Evaluation Time

Pre-Simulation 1

|EE.EEms

N
U, U M3

e

U Ud ms

Figure 41

Start the generation by clicking on the icon highlighted below or using the command

Alt +G”.

Home Display Software Options

o Hrd Set £ GOOSE Set ’ S > Mext Point o Clear test
4

@ sync, Set S5, 5V Set ¥ Mext group Clear all
Channels Start | Stop
Direc  ©4 Connection -
Hardware Generation
Figure 42

It is verified that the blocking of the distance function and the actuation of the blocking

by synchronous power oscillation occurred.
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) Q3 | = | PSBOOS 202171 (64 Bits) - CE-6710 (0301018)

Home  Display  Software Options
@ Hrdset £ GOOSE Set > B > Netpoint of Cleartest Rewaverom ot [ .F.}x{f] i
: 3
ag B O 2

Channels @smeset 5 svset Stat  Stop i @] Sezt;gs oA Phasors Present Recreate Restore View
ER & Tajectory  Report |M5| B Charts Layout

Direc T3 Connection
Hardware Generation Options Report  Units Layout

System Simulation  Trajectories Simulation  Test Settings

Insert/Edit Points - Waveform [ Phasors | Trajectory -
Insert/Edit General Options . N ; o Legend
Trajectory  System  Faut  Evaluation 10.00 Y = —_— 7 === Traj. Not Tested
b e f
e T —  Traj. Tested
New No Yes PSB Alzm P FAN 2] Teste
= v e 5 7 ™. " Colors: Not Test.
licon il Evaluation Time = 7 S/ 2 Possed
4 N ;
T’gmﬁm Pre-Simulation 1 i N )
Groups % —
- - kS Information:
Bemove 0.00ms Atual Point
5 -1z
30.00m:
Remove Al 0 -e
-R
4 -X
!
Test Points -
Poirts Tested ~d
e,
N2ofPoints Enabled | _Timeof Operating S
No. “frajeciory| Fault | Trajectory IMteface  “Nomingl Operated  Stalus 5, P
— 4 A -
(i1 " No 2302ms PSBAlarm Opertion  Yes Passed v e
i P T
-10.00 ! = O A
RIQ]
Type: Individual ~ (@ GeneralInfo. (@ Operation [ Time -10,00 0 10,00
ErrorsList | Protection Status
Aux Source: 11000V | Heating: 0%

T3 | ON Line New

Figure 43

7.4. Trajectories Simulation > Asynchronous Oscillation

To verify the “OoS” tripping, the PSB signal must be active and the time to cross the
internal region (INNER) must be greater than the time set in the “Fast Trip Time”field. As
the zone width is 2.0Q and the time is 0.05s, 2/0.05 comes to 40Q/s, so dZ/dt must be less

than 40Q)/s.

In the following test, an asynchronous oscillation is simulated, where the OoS Trip
actuation is expected. To perform the test click on “New Trajecfory” then choose the
number of points, impedance and angle values. It is important to point out that these points

can be obtained just by clicking on the graph, in order to produce the trajectory.
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| Q3 = | PSBOOS 202171 (64 Bits) - CE-6710 (0301018)

Home  Display  Software Options [7]
a @ Hrdset £ GOOSE Set B > MextPoint of Cleartest R Waverom b [ M )
. ¥= =
rilles, = :

@ sinc.set s, svset % Mext group ¥ Clear all { Phasors

X

Channels Start  Stop Settings Present Recreate Restore View
Direc ¥ Connection (B Trajectory | Report m © Chats Layout
Hardware Generation Qptions Report  Units Layout
System Simulation  Trajectories Simulation  Test Seftings
Insert/Edit Points | = |/ Than | "Waveform | Phasors | Trajectory <
General Options — N y o Legend
EiTrms [Tiectory] System  Faut  Evalustion 10.00 5 : == Traj. Not Tested
Data Entry: Ne| 121 [} Duration — Traj. Tested
New | ~ .
. Number of Points: 2 [12:0 |1743° Passed
,___ Fail
] 2
Groups Information:
@ dz/dt Constant|
B 30000/ Atwal Point
- —| -1z-10257Q
A -@:-157.378°
0
-R.-0.4620Q)
Corfim Cancel -X.-3.9450
Test Points <
Points Tested
NeofPoints Enabled | Timeof Operating
No. “frajeciory| Fault | Trajectory IMteface  “Nomingl Operated  Stalus P
/ &
o 4 Ho 2902ms PSBAlarm  Operston  Yes Passed avd ,(
£ TN,
-10.00 v == e :
. R
Twpe:  Individual General I Operation () Time 10,00 0 10,00
| Emorstist | Protection Status |
t3 ONLine | New - | Aux Source: 11000V | Heating: 0%

Figure 44

The next step is to parameterize the “System”tab.

Insert/Edit Points ]

nsert./Edit General Options
Edit Trajecton Trajectary Fauﬂ Evaluation
! Source
Mew b
Trajectory | E: |1150v |o°

Traiectories Set £ hy: 5. K5 o
S Mod. 25 [4000 Mod. kS [1.00
Bemove Ang 25 IEﬂ.ﬂlI]l’ Ang KS 0

Figure 45
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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 “Trip Oo0S”.

Then click on “Confirm”.

Insert/Edit Points |
General Options
Trajectory  System Fault | Ewvaluation
New . Operation: _) No | € Yes Interface:  Trp OoS w
[eamiy [] Evaluation Time

Pre-Simulation 1

P
50,00 ms

o
U U mS

o
U UL M3

ik

Corfirm Cancel

Figure 46

Start the generation by clicking on the icon highlighted below or using the command
Alf +G”.

Home Display Software Options

= Hrd Set <70 GOOSE Set ’ B > MextPoint g Clear test
@ sync, Set 5., SV Set »r Mext group ¥ Clear all
Channels ) Start | Stop
Direc T4 Connection -
Hardware Generation
Figure 47

It is verified that the OoS trip occurred.
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B 4 5 [ = | PSBO0S 202171 (64 Bits) - CE-6710 (0301018) - a X
Home  Display  Software Options [7]
&% HrdSet <7 GOOSE Set ’ B > NextPoint gf Cleartest B waverorm g2 (D) .F}x{fi ﬁ%
¥ . o
@ sinc.set s, svset » Next group €4 Clear all “~ Phasors pg| ?
Channels Start  Stop Settings Present Recreate Restore View
Direc ¥ Connection - B Trajectory  Report m © Chats Layout
Hardware Generation Options Report  Units Layout
System Simulation  Trajectories Simulation  Test Settings
" Insert/Edit Points - Waveform Trajectory -
Insert/Edit General Optians i N ) o legend
Trajectory  System  Faut  Evaluation 10.00 = —_— — == Traj. Not Tested
e/
Y. —  Traj. Tested
ow No Yes Trip Oo$ P i
2 v \ 7 - " Colors: Not Test.
liecon il Evaluation Time N 7 —
Trajectories Pre-Simulation 1 )
Groups 5, / = ;.
,T N 7 & Information:
50.00 ms F \ / i
Bemove 00rE S A % Atual Point
o — = : @
Remove Al e . -
-R
I -%
Test Points o f
Poirts Tested / N ;
7 \
N2ofPoints Enabled | _Time of Operaling 7
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Figure 48

7.5. Trajectories Simulation > Fault Situation
In this test, the performance of the distance trip is verified. To do so, click on ‘New
Oscillation” and on the “Trgjectory”tab, make the following adjustments. It is important to

remember that the impedance variation rate must be greater than 166.67 Q/s.
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Figure 49

The next step is to parameterize the “System”tab.
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Figure 50
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The next step is to set an ABC fault, so click on the “Fau/t”’tab and then on “Enable

Fault” Set the “Constant Current” value to 15A and the fault duration time to 100ms. The

fault time must always be greater than the protection zone delay. In this case, the activation

time for zone 1 is 100ms. Another detail is the “Fault Location” which must be set to 0.1

ensuring that the fault occurs in zone 1.

Insert/Edit Points
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Figure 51

The next step in the ‘Evaluation”tab is to set the “Operation” field to “Yes” and the

“Interface”to “Trip Dist”. Then click on “Confirm’.
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Figure 52

Start the generation by clicking on the icon highlighted below or using the command
‘Alt +G”.
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Figure 53

It is verified that the trip of the distance function has occurred.
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Figure 54

8. Report

After finishing the test, click on the “Present Report” icon in the previous figure or

through the command “Ctr/ +R” 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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Figure 55

The figure below shows the beginning of a report. It is worth mentioning that within the
Conprove Test Center (CTC) there is a tool called “Seftings”, which allows the user to insert
a figure to fill the report header image with the company's logo, for example. In addition, as
the figure below highlights, it is possible to convert the report to .pdf and .rtf, therefore, this
last format allows editing through Microsoft Office Word, even if the characteristics that

make the report a fully produced document by Conprove software are lost.
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9. Appendix A - Manufacturer Tolerances

1.3.12 Accuracy of the Pickup and Reset of the
Distance Elements

48

Distance Elements
Pickup in Line Angle (static test) +5% or 0.01 Q2 (V>0.5V)
of the theoretical value (the greater)

Time Measurement
Fixed Time 1% of the setting or £35 ms

(the greater)
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10. Appendix B - Terminal Diagram

» Analog Channels DLF-A
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Figure 57

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202

Uberlandia/MG

Telefone: (34) 3218-6800 - Fax: (34) 3218-6810

www.conprove.com — https://forum.conprove.com — suporte@conprove.com.br

49



-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

+ 3o FUENTE
X,
vaux. = 26 ALIMENTACION
| 10 POWER SUPPLY
—_ +
= SLOT X e 0 21  CONFIGURABLE
clc
SLOT X adlt
6 o IN=2 0 22  CONFIGURABLE
EN SERVICIO 5 O——— EQUIP. ALARM olc
SLOT X aclt
IN SERVICE 0 23  CONFIGURABLE
o IN—3
4 clc
SLOT X adlt
Ao _ 0 24  CONFIGURABLE
SLOT X IN—4 i
CONFIGURABLE / oUT1 .
8 o— -5 ol 033 CONFIGURABLE
olc o
N
9 9 SLOT X LT X < © 27  CONFIGURABLE
CONFIGURABLE / oUT2 olc
.
10 o oy X d< 0 28  CONFIGURABLE
clc
1Mo
SLOT X ;sNLog X acl” 0 29  CONFIGURABLE
CONFIGURABLE / oUT3 - o
12 o +
m{}; X de 0 30  CONFIGURABLE
clc
13 o——
SLOT X SLOT X Sal +
CONFIGURABLE / oUT4 IN—10 < 2 %% CONFIGURABLE
olc
14 &
. CS+(BATTERY)
SLoT X e 0 33  CONFIGURABLE
15 04— ole NOTA 1 / NOTE 1
/ P SLOT X +
CONFIGURABLE ouTs IN—12 olc a 34 CONFIGURABLE
16 o clc
SLoT X del o gg CONFIGURABLE
17 0—| 5.0 ole 0
LOT X
CONFIGURABLE / oUT6 SLOT X oot o 37 gg;éﬁcﬂfﬁigg
18 IN=14 e NOTA 2 / NOTE 2
SLOT X aclt
19 04— IN=15 C 38  CONFIGURABLE
CONFIGURABLE ! e —
ouT? SLOT X
18 - 03§  CONFIGURABLE
20 o+ e o 4
Figure 58

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202
Uberlandia/MG
Telefone: (34) 3218-6800 - Fax: (34) 3218-6810

www.conprove.com — https://forum.conprove.com — suporte@conprove.com.br




-

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

11. Parameter Equivalence between Relay and Software

Table 2
PSB_0Oo0S Software ZIV DLF Relay
Parameter Figure Parameter

Zn01 Zone 1 Units
Phase Reach 29 Phase Reach 17
Pos. Seq. Imped. Angle 29 Pos. Seq. Impedance Angle 17
Trigger Time 29 Phase Time 17

INNER INT

R1 30 Right Int Resit Limit 18
Ang 1 30 Resist Limit Angle 18
R2 30 Left Int Resit Limit 18
Ang 2 30 Resist Limit Angle 18
X1 30 Forward Int Reach 18

Ang 3 30 no equivalent
X2 30 Reverse Int Reach 18

Ang 4 30 no equivalent

MIDDLE MID

R1 31 Right Mid Resit Limit 18
Ang 1 31 Resist Limit Angle 18
R2 31 Left Mid Resit Limit 18
Ang 2 31 Resist Limit Angle 18
X1 31 Forward Mid Reach 18
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Ang 3 31 no equivalent

X2 31 Reverse Mid Reach 18
Ang 4 31 no equivalent

OUTER EXT

R1 32 Right Ext Resit Limit 18
Ang 1 32 Resist Limit Angle 18

R2 32 Left Ext Resit Limit 18
Ang 2 32 Resist Limit Angle 18

X1 32 Forward Ext Reach 18
Ang 3 32 no equivalent

X2 32 Reverse Ext Reach 18
Ang 4 32 no equivalent
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