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TEST TUTORIAL

EQUIPAMENT: Protection Relay.

BRAND: ZIV.

MODEL: DLF.

FUNCTION: 27 or PTUV - Undervoltage & 59 or PTOV - Overvoltage.

TOOL: CE-6003, CE-6006, CE-6707, CE-6710, CE-7012 or CE-7024.

Objective: Test the pick-up and actuation time of the undervoltage and

overvoltage elements using the Quick software.
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any

responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just user contacts us via

email suporte@conprove.com.br.

The tutorial contains knowledge gained from the resources and technical data at the
time was writing. Therefore, CONPROVE reserves the right to make changes to this

document without prior notice.

This document is intended as a guide only the manual of the equipment under test

should always be consulted.

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

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
QUICK 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

To power the relay, connect the positive (red) terminal of the Aux Vdc source in 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.

Aux Vdc

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. The figure below shows the

procedure.
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A ANALOG OUTPUTS h
y

"0 | 00
200 | 00
o0 00
00 00
- @@
- @O

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
BI1 OUT 1 (07 and 08)
BI2 OUT 2 (09 and 10)
BI3 OUT 3 (11 and 12)
Bl4 OUT 4 (13 and 14)
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i DG INI )
\‘ BI6
BI7 BIS BI9 BMO BIM1
> /)

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.
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Tl
COM

FWercomPlus
v2.13.3.0

Figure 4

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

ziv”.
¥ |dentification ot
Ulzer |2iver|:|:|m
Pazzword |m
Aocess level | J
| ()4 | Cancel |
Figure 5

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

ﬁ ZVercomPlus-2.13.3.0 db[3.47.3.0]
File View| IEDs | Configuration Help

Installations

1- 5/5 Examnple

Emulate

Figure 6
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Select the default file “SubExamples.sds”and click “Edit’.

B Installations >
Look in: | substations j I'fi{ FEEE g

% Nuj'ume - Data de modifica

Aoesss répids {| ] subExample.sbs | 25/01/2021 13:33

frea de
Trabalho

™
Biblictecas

3

Este Computadaor

@

Rede < >
Name: |Sul:u Example sbs ﬂ I Edit I
Type: | Instalaciones(" sbs) j Cancel
Path Communicate
C:\Users\Suparte\Documents'ZIV\ZIVercomPlussubstations\SubExample, sbs
Preview

C # # File Version

5/5 Example # # Subestation Text

1 # Protocol

2 # Tipo de comunicadon (2, red)

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

134.0.0,10 #IPva

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 tipe: LaN '

Cancel |

SERIAL

Part: COM1

Data bits: 8 :‘
Stop bits: 1 :I

Parity: Even :I

PSTH

Baud rate and aszociated parameters

Baud rate: 33400

Set default values 'TES
1200 Time between reties | 1000

&0 Mumber of retrys 3

First character time

Meszage time [mz)

Modem: |
Lak

J Telephone |xm

Tranzparent

-

IPAddress: | 10 0 . 0 184 pg. 320
Message time [ms) 5000

Figure 8

12

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

on ‘“Communicate’.

ﬁ Installations

Acesso rapido

Area de
Trabalho

Bibliotecas

W

Este Computador

Preview

Lookin: | | substations

* Nome
| | SubExample.shs

Path
C:\Users\Suporte\Documents\ZIV\ZIVercomPlus \substations\SubExample. sbs

- cf B
- Data de modificar

25/01/2021 13:40

[subExample sbs

>
=] Edit I
-l Cancel

[Instalaciones(* sbs)

2
1
0

32001

C # # File Version

55 Example

1 #Protocol

# Tipo de comunicacian (2, red)

#(UCS 71V =0, Transparente=1, telnet=2)
£ {ipva=0 , ipvé=1)

184.0.0.10
, 5000 # Puerto TCPIP, t mensaje red

# # Subestation Text

*IPvd

Figure 9
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Click "OK"again.

B Communicate it

S/5 Example
Preview Addreszes

[ # # File Version

5/5 Example B # Subestation T
1 # Protocol

2 # Tipo de comunicacion [2,
1 HIUCS ZIV=0, Transparents
0 # [ipvd=0 , ipvE=1]
184.0.010 #1Pwd
32001, 5000 # Puerto TCPIP, t me

b b bk b L L 0 00— 07 O] g L [ =
W0 @O P L) = O
>

£ >

ak. | Cancel

Figure 10

)
b=
<

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".

¥ Direccién: 0 *
Uzer
[Mis=32]
Pazsword:
[Maz=32]
I ] I Cancel
Figure 11
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3. Parameterization of the ZIV DLF relay

3.1. Nominal Values

Click on the highlighted “+”signs until you reach the ‘Nominal Values” option. In this
option, set the nominal voltage as 115.0V, nominal phase current as 5.0A and nominal

frequency as 60.00Hz.

E ZIVercomPlus-2.13.3.0 db[3.47.3.0] — o X

File View [EDs Configuration Help (H)

BB B ([aopt <] Gowplacive |23 0 HS S

/5 Example Text [17] current value | New value
=]

[E4 000-DLFA-2247 3620000004 DX0-2010551 = £

Status
: uration

nnnnn

mN 1G s
nnnnn

mN 11GPAR s
nnnnn

mN | VABC # 1m0
ominal Freg,

=gl | Freq # 50

& I -+ oo oy 34 3 EBoy it s
Figure 12

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

the previous figure.
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EH ZVercomPlus-2.13.3.0 db[3.47.3.0]

File View [EDs Configuration Help

- o x
5

E BB |[Group1 <]/ GroupTacive P2 3| D& S 5/S Example\000-DLFA-2A24738Z000000XDX0-2010551\Settings\Nominal Values}

E-{@) 5/5 Example Text L [17 [ Current value

| Newvalue

E-4 000DLFA- 24247 3BZ000000DH0-201 0551
Status

~ @ Configuration
Settings

vt [

®8s Date

hos 28,2 020E8RE 08

Prddiddaddddaddddddag

k=

boot)min=S30, max=230,

(Causes device reboot)min=50, max=60, inc=..

Y o' o W 0 ] ] EB /ot 208

Figure 13

15

After changing the new values, 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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[ ZVercomPlus-2.13.3.0 db[3.47.20]
File View IEDs Configuration Help

X1

|8 B B¢ [[Group 1

|/ Group tacive |2 AR HES &S|

E-(m8) §/5 Example
-4 0001DF&.2424732C0000004440-201 0752
Status
@ Corfiquiation
&9 Settings
=8a Nominal¥/shies
=%a Date and Time
=24 Commurications
=8a Synchiorization

=8 Inputs Outputs LEDs
=2 General Trafo

*22 Protection

=& Trip Enable

=2 Lockout Permission
=22 Trip Dutputs

=8a Cortrol

=82 Col Circuit Supervision
®2a Schedule of Time
=8a Oscilogiaphy

=22 Buttons P1-P6

®2a Voktage Transducer Moritoring
=82 Records

=8a Cubersecuiiy

ontrol Operations

Records

Text

B -

Breaker

Division

Zone
Description 1
Description 2
[l Operation Mode
Phase 1 CT Ratio
Phase 2 CT Ratio
Ground C.T. Ratio
Phase VT Ratio
[ Phase Sequence
" Angle Reference
*2 Invert Polarity

B PLLEnable

Simultaneous Commands

AT | Current value | New value

A Y

Information

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

0=0n, 1=Blocked, 2= Test, 3= Test blocked, 4=.

min=1, max=100000, inc=0.01, def=1
min=1, max=100000, inc=0.01, def=1
0=ABC, 1=ACB, def=ABC

(=)

Figure 14

I - 5 w7 36 5| Bz oss

16

It can be seen in the previous figure that the values in the column “Current Value” and

‘New value” are hidden. To allow visualization and configuration click on the buttons

highlighted in red and then green.

@ ZIVercomPlus-2.13.3.0 db([3.47.3.0]
File View IEDs Configuration Help

%]

= —
[E BB [ooup1 ]| Gow1acive |3 B S|

E-{m8) 5/5 Example oy
-4 D00-DLFA-2424736Z000000KDX0-2010551

) Status

@ Canfiguration
-8 Settings

=24 Hominal Values
~-®%a Date and Time

*Sa Communications
82 Synchianization

=& Autodimming

Inputs Dutputs LEDs
System Impedances
Fault Locator
Pratection
Recloser
Control
Breaker Supervisian
Coil Cirout Supervision
Schedule of Time
Oscilography
Sa Buttons P1-P§
*Ha Voltage Transducer Moritoring
*da Records
- ®5a Cybersecury
): Control Operafions
L Records

fddddddadddd

Text

Breaker

Division

Zone
Deseription 1
Description 2

[ Operation Mode
Phase 1 CTRatio
Phase 2 CT Ratio
Phase 3 CT Ratio
Ground C.T. Ratio
Parallel CT Ratio
Phase VT Ratio
Busbar VT Ratio
Ground VT Ratio
Capacitive VT
[ Phase Sequence
B 16 Type

™3 Angle Reference
3 Invert Polarity

B PLL Enzble

=B

Simultaneous Commands

Momomomom oM oR R oW oW oW oW oW o o R o o W W

=
2
5
5
5

1T | Current value

B[

Max cars=20, def=

Max cars=5, def=

Max cars=64, def=
Max cars=64, def=

Max cars=64, def=

0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4=...
min=1, max=100000, inc=0.01, def=1

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

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

o, 1=Ves, def=No

0=ABC, 1=ACE, def=ABC

0=IN, 1=IG, def=IG

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

Figure 15

ey
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3.3. Phase Overvoltage > Unit 1

Click on the “+”signs until you reach the “Unit 7” option. In this option, the function
must be activated and the pick-up and operating time values adjusted. Activate the unit with
a pick-up value of 75.0V, operating time of 2.5s, choose the option “Phase Voltage” and

‘OR’. Submit the adjustments by clicking on the icon highlighted in green.

B ZVercomPlus-2.13.3.0 db[3.47.3.0]
File View IEDs Configuration Help —

B2 B+ E+| |Group 1 ~|| Group1active |2 G B © & &

= 575 Cxample | [Te [17 [ Current value [ New value [ Units [ Information
B[4 DO0DLFA-24247382000000<D30-201 0551 B Phase OV Enable Mo Yes D=Mo, 1=Yes, def=No
..... gt;n;;wahw ] Voltage Type Line Voltage Phase Voltage D=Line Voltage, 1=Phase Voltage, def=Line V...
=} m Settings Phaze OV Pickup 70 75 v min=2, max=300, inc=0.01, def=70
~=&a Nominal Values [¥] Phase OV Curve Definite Time | Definite Time 0=Definite Time, 1=Inverse, def=Definite Time
~®5a Date and Time Phase OV Dial 1 1 min=0.05, max=1, inc=0.01, def=1
-8 Communications .
=24 Synchionization Phase OV Delay 0 25 s min=0, max=300, inc=0.01, def=0
=8 Autodimming [¥] Phase OV Logic OR OR 0=0R, 1=AND, def=0R
= General
~B8a Inputs Outputs LEDs

£

& -®8a System Impedances
™5 Fault Locator
Sf-"g= Protection

== Line Differential

#

-

Distance Units
®Sa Distance Supsrvision
®Sa Clase Onto Fault
"8a Fuse Failure
"8 Dead Line Detector
== Load Encroachment
®Sa Power Swing Detector
®Sa Remote Open Breaker Detector
®Sa Directional
"8 Overcunent
"8 Yoltage Restrained Overcurrent
*8a Voltage
®Sa Yoltags Restoration
24 Phase Dvervoltage
e

"8a Unt2
"8a Unit3

o

] e

®5a Negative Sequsnce Ovarvaltage
®Sa Neutral Overvoltage
®8a Ground Dvervoltage
®8a Phase Undervoltage
- "8a Freauency v

ol ro | |logs & 4| E3o1/22/2001 12:19.05

Figure 16

3.4. Phase Overvoltage > Unit 2

Select the “Unit 2”7 option, then activate the function and adjust the pick-up and
operating time values. Activate the unit with a pick-up value of 95.0V, operating time of
1.5s, choose the option “Phase Voltage” and “OR’. Submit the adjustments by clicking on
the icon highlighted in green.
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E ZIVercomPlus-2.13.3.0 db[3.47.3.0]
File View IEDs Configuration Help ]

B & B/ |Group 1 ~|| Group1active |2 G B © & &

= 575 Evornple | [Tex [ 17 [ current value [T New value [ Units [ Information

B4 DO0DLFA-2247382000000<D31-201 0551 Bl Phase OV Enable No Ves 0=No, 1=Yes, def=No

..... gt;l;;wam ] Veltage Type Line Voltage Phase Voltage O=Line Voltage, 1=Phase Voltage, def=Line V..

By Setings Phase OV Pickup ] 95 v min=2, max=300, inc=0.01, def=70

=8a Nominal Values [¥] Phase OV Curve Definite Time Definite Time D=Definite Time, 1=Inverse, def=Definite Time

53 Dateand Te Phase OV Dial 1 1 min=0.05, max=1, inc=0.01, def=1
-8 Communications
-m8y Synchianization Phase OV Delay 0 15 s min=0, max=300, inc=0.01, def=0
=52 Autodimming [¥] Phase OV Logic OR OR 0=0R, 1=AND, def=0R
==a General
~® & Inputs Dutputs LEDs
~® 8 System Impsdances
"8 Fault Locator
Prolection
*8a Line Differential
"8a Distance Units
®Sa Distance Supsrvision
®Sa Clase Onto Fault
"2a Fuss Failurs
"8 Dead Line Detector
*8a Load Encioachment
® 82 Power Swing Detector
®Sa Remote Open Breaker Detector
7). M8a Directional
o ®5a Owercunent

(Bl if

B m

o ®fa Voltage Restrained Overcurrent
=--®5a Vollage
®Sa Yoltags Restoration
E--™8a Phase Overvoltage
L8y Uit 1

B
[
[
E

=8a nit
® 8. Megative Sequence Owervoltage
®Sa Neutral Overvoltage
®8a Ground Dvervoltage
"= Phase Undervaltage
- "8a Freauency v

65 R == o [0 e ] P ovramraner iz

Figure 17

3.5. Phase Undervoltage > Unit 1

Click on the “+”signs until you reach the “Unit 7” option. In this option, the function
must be activated and the pick-up and operating time values adjusted. Activate the unit with
a pick-up value of 55.0V, operating time of 2.5s, choose the option “Phase Voltage” and

“OR’”. Submit the adjustments by clicking on the icon highlighted in green.
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Figure 18

3.6. Phase Undervoltage > Unit 2

Select the “Unit 2” option, then activate the function and adjust the pick-up and
operating time values. Activate the unit with a pick-up value of 35.0V, operating time of
1.5s, choose the option “Phase Voltage” and “OR’. Submit the adjustments by clicking on
the icon highlighted in green.
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Figure 19

3.7. Outputs

In order to test the pickup and the operating time of the overvoltage and undervoltage
functions, 4 relay output binaries will be used to collect these signals from the test set. In
the figure below, the first output will be configured with the trip signals of phases A, B and C
of unit 59-1.
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Figure 20

Clicking on the option “Mone” highlighted in the previous figure and makes the

following adjustment.
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Figure 21

22

Repeat the previous procedure for phases B and C and send the settings to the relay.

B ZWVercomPlus-2.13.2.0 db[3.47.3.0]
File View IEDs Configuration Help
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Figure 22
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On the second output, configure the tripping signals of phases A, B and C of unit 59-2.

Bl ZVercomPlus-2.13.2.0 db[3.47.3.0]
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Figure 23

On the third output, the tripping signals of phases A, B and C of unit 27-1 are

configured.
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Figure 24

On the fourth output, configure the tripping signals of phases A, B and C of unit 27-2.
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4. Application Manager

Figure 25

I - - v $50] Bovzan

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

4.1. Quick software settings

Figure 26

Open the Quick software within the Conprove Test Center (CTC) software area, as

shown in the figure below.
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Figure 27

When opening the software, the “Seffings” screen will open automatically (provided
that the option “Open Seffings when Start” found in the ‘Software Opfions” 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.
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Figure 28

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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Default Ev Preferences Cancl

28

There are other tabs where the user can enter ‘Nofes & Obs.”, “Explanafory 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 tested equipment.

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

(&% DEH=| Quick 2.02.190 (&4 Bits) - CE-6710 (0301018)

Home Display
a Gw Hrd Set. €70 GOOSE Set
@' sync, Set.

Software Options

S, 5V Set
Direc . Add Reedit )
cChannelsl T+ Connection Test  Test G Delete All
Hardware Results
Figure 30

Then click on the highlighted icon to configure the hardware.

Eé On Editing...
D-‘:I-‘:t-‘:T-‘::t
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Figure 31

Choose the channel configuration; adjust the auxiliary source and the method of

stopping the binary inputs. To finish click on “OK”.
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Settings
Master Slave1 Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Aunliar Source:
Model — CE-6710 Serial Number 03010187CCM33222211USHVRGLGLGL2Z0RXD Initial State Initial State 250V
BO1: w BO3: v
Analog Outputs: Ho iE 220V

BO2: NO w BO4: NC &

BI3: | Bl-Contact

Standard - Voltages:
| » v
| O 4x300V: 100 VA

O 2x 600 V- 180 VA Vi ._._.m BOS5 and BOG type: B0V
© 2x300V; 150 VA v2C @2 - O Conventional  BO5. NO R
BOG: NO -~
O 1x600V; 350 VA vl @—n: 24y
: v4 () IRIG (BOS5) /Clock (BOE)
(O 1x300V; 250 VA V4 .—.—.m Other
off
Transistor TTL 110,00 V
(O Customized Assoc. (7 Connect VTs Binary / Analog Inputs:
Standard - Cuments: BI1: | Bl- Contact =7
O 6x32A210VA BIZ: | BI- Contact -
O;,mﬁ;m\m BI3: Bl - Contact -
1 Bl4: | Bl- Contact -
(O 2x 96 A; 550 VA ‘.—.m
O 2x 10.00 A; 300 VA i Bi5: | BI- Contact -
x10.00 A 12 G @ . BIS: | BI- Contact -
O 1x192 A; 1100 VA - o—- o [ =
O 1x 600 A; 360 VA M BI8: | Bl- Contact -
14 @ :
=
15 .—'—le
C 5 BI10: | Bl- Contact -

Blectromechanical: 16 . ] Ne BIT1: | Bl - Contact -
O 1x75A: 700 VA B2 | Bl- Contact v
(O 1x50 A; 700 VA ] Considers absolute values to Voltage-BI

(C) Customized Assoc.

() Connect CTs [ Range 1.25 A

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

Cancel

Figure 32

On the next screen choose ‘Basic” and on the next window (not shown) choose

“YES’, finally click on “Confirm”.

| Channels Direct.

(] X
m
| = Set
CE6710 Advanced

[ © <%0 GOOSE... Cancel

+  Serial Number:

£ 03010187CCM33222211U5HVI 770 i 5, S, Val

z 03010187CCM33222211 USHVRGLGLGLZZ0R XD .. B ON Line w 5. Value.... import.. Export..

Figure 33
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6. Test structure for function 27/59

6.1. Voltage x Time > Overvoltage screen

Click on the tab “Profection > Voltage x time >Overvolftage” so that the data set in the
relay are configured in the software. Next to the voltage “V/”choose a node as a reference,

in this case A0 _V017”. Only after choosing the node are the fields for setting function 59

| = ] = | Quick 2.02.190 (64 Bits) - CE-6710 (0301018) - o X
0=
Home Display Software Options [7)
GF HrdSet. €% GOOSE Set s @ On Editing... > [~ £ Waveform |, Harmonics  [[] Set Ispc Offset =4 f\, .F.}x{fl ﬁ%
@ sync.set. s, svset te Test “— [t Accumulation [ Evaluations [[ Set Vspc Offset © o PRlEs @
Direc Add  Re Start Stop  Settings Present Recreate Restore View
Channels ¥ Connection Test T - Phasars Report |H8| @ Charts Layout -
Hardware Results Generation Options Report  Units Layout
Pre-fault } Fault - X Monitering - X Inputs Bin., GOOSE and Analog ... | Waveform |“Accumulations | Phasers |“Harmonics }f Protection | LY
{[ Faut | [ Angle Ref: Ao || | curert xtme | Voliage x time | Difercriil ~ Hamn. Restr.  Direclional  Frequency
p——— - OO |0umnnage| Undervottage
v Analog. DC Output An o~ |V a0_vol ~ Edit Curve... () Graph with respsct to Pkp Temp.  Chart ~
~  Binary Outputs 1,00
t
v  GOOSE Outputs
0,800
v Time and Advancement
0,600
— 0,400
~ Timers - X
Chronometer 1: 0.
Stop Interf On Wait v
Disable v 0s 0 200
Chronometer 2: Capture Tme by: € Chron. 01 (O Chron. 02 Simulation: ~
Stop Interf Dial Time: Clear
Disable v
Timed Curve: R d o Vi Tol: [500%
[ Actmtonlock  wait betw. Timers: [0 Pkp Expected Drp Expected t Expected V Absol. Tol.: [0.50V
Timed: | =4 | o &
[ Fix Max. Generation Time: - -
[hhimm;ss] (Approzimate) Inat. 1: | o o [ P o [ t%Tol: [5.00%
Man. Increass( ] Ampl. (] Angle Clean Inst. 2. | =V | = [ tAbsol. Tol.: [30.00ms
[woot ] ~ 4500
ErrorList | Protection Status
43  ONLine New Aux. Source 110,00V | Heating: 0%

Figure 34

6.2. General Adjustments 59

According to the relay software settings, these values are entered in the “Quick”
software. Element 59-1 pick-up equals 75.00V with actuation time equal to 2.5s and

element 59-2 pick-up equals 95.0V with actuation time equal to 1.5s.
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There are also fields where the absolute and relative tolerances for both voltage and
time must be entered. These values are taken from Appendix A.2. There is also a field
where the type of simulation is required, being possible single-phase-ground, two-phase

and three-phase.

Inputs Bin,, GOOSE and Analog ... V'u‘."a*.-‘efcrm ]/-.C\ccumulaticns VPhascrs I/Harmc:nics)/Prolection ¥ X
Current x time Voltage x time  Differential Harm. Restr. Directional Frequency
Overvoltage  Undervoltage
Anow Vo AD VDT w Edit Curve... ("] Graph with respect to Pkp Temp.  Chart e
t[s]
2,00
1.00
0 v
60,00 70.00 20,00 50.00 100.0 110.0
Capture Time by: @ Chron. 01 () Chron. 02 Simulation:  ABC o
Dial Time: Clear
Timed Curve: adit AL Vi Tol W
Pkp Expected Drp Expected t Expected W Absol. Tal.: | 250,00 mY
Timed: o il |
Inst. 1: | 75,00V =1 Vi = | 250z t%Tol: [1.00%
Im=t. 2- |95.00V =1 - = | 150z t Absol. Tol: | 50,00 ms
Figure 35

6.3. Timed Element 59-1 Pick-up Test

For the pick-up test, a ramp is used to increase the voltage value. To do this, choose
the “Ramp”option on the “Fault > NO7”tabs and click on the highlighted icon.
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- (=] X
Home  Display  Software Options ~ @
& HrdSet. <% GOOSE Set On Editing... ’ g Waveform |, Harmonics [[ setispeotiset % [y .F&.‘(/J
@ sync.set. s, SV set i, ) B Delete Test = [t Accumulation (G Evaluations |1 Set Vspe Offset © Pl *
Direc Add  Reedit Start  Stop  Settings Present Recreate Restore View
Channels t¥ Connection Test Test O] Delete All =+ Phasors Report m ©  Chats Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault | Fault - X Monitoring. | - X Inputs Bin., GOOSE and Analog .. | Waveform |“Accumulations | Phasors | Harmonics } Protection s X
|Fau\t | |Angle Ref: Auto \,|” Cumentxtime  Voltage xtime Dfffersrtisl  Ham Restr  Directional  Frequency
~ o7 Definition | — I - Pa——— Overvoltage  Undenvoliage
Point | Channel | Definilions An o~ Vo AO_VDM ~ Edit Curve (0 Graph with respect to Pkp Temp.  Chat ~
Va |AOVD1  :Modules
Vb |AOVD2 |tiner 1.00s tls]
Ve |AD_VO3
la  |AO_lol 200
b |AD_loz
[l [A0_103
5| [uoot |40 voe — . 1,00
2
UDD2 | AO_104 Chronometer 1:
|1 [upoa [a0_t0s
= Stop Interf. On Wait T
UD04 | AC_I08 T o
Disable it Os 60,00 70,00 80.00 30,00 1000 1100
Chronometer 2: Capture Tme by: €@ Chron. 01 O Chron. 02 Simulation: ABC
Stop Inter. DalTme: [ Clear
Disable “
Timed Curve: Pldlo VaTol [200%
v Andlog. OC Output () ActutonLosk  Wait betw. Timers: [0's Plip Expecied Dip Expected t Expected V Absol. Tol.. [250.00mV
Timed: | P o [ P o
v Binary Outputs [ Fix Max. Generation Time: - -
GOOSE Output frmm =<l st 1: 500V P o | P 4 [250s teTol: [100%
v puts
Man, Increase( ] Ampl. e Clean nst.2 [s500v 2 o [ P & [150s t Absal. Tol+ [50,00ms
v Time and Advancemert
NOOT . 45,00
ErrorList | Protection Status
44 ONLine | New | - | Aux. Source 110,00V|  Heating: 0% |

Figure 36

For the initial value, set 74.00V, for limit value 75.50V, with an increment of 100mV

and a time of 3.0s.
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'-Ramp *
Ramp Type © Direct B Reset Timers to Each incrementing I Generation Approx. Time of Each Incr.: |3s I
| Modules ~ (C) Pulsed B Keep Hamonic During Incrementing
Initial Values Limits and Increases Reset
Channels/ Definition Limit Incr. didt N Steps | Time
| Port | Choney Tod. Ana. Froa [¥] | Va ES.SDV 100.0mV | 33,33 m\is| 16,00 4800s
| Va AO_VOT 7200V |0° 50,00 Hz Vb 75,50 V 100.0mV | 33,33 m\Vis| 16,00 4800s
b AO_VO2 7200V | -1200° | 80,00 Hz Ve 75,50V 100.0mV | 33,33 m\Vis| 16,00 4800s
Ve AD_VO3 7400V | 1200° 60,00 Hz ] s
i Ta AD_ID DA 0° 60.00 Hz Ok
[l AD_I02 DA 0° 60.00 Hz Bk
lc AD_I03 oA 0° 60.00 Hz (1 | oot
UDO1 | AD_VD4 ov 0° 60.00 Hz [ | upo2
uD02 | AD_ID4 oA o* 60,00 Hz (B jtinos
UDO3 | AD_IO5 oA 0° 60.00 Hz [ upos
UDO4 | AD_ID6 oA 0° 60.00 Hz
—e— e
Channel Incr. Channel Incr.
7| OO
[ [ | BOO2 Iner. T
[ | BOO3 Limit
|17 | BoD4 Initial value
I1[] | BOOS
1|7 | BODG Generation
71 | BO07 R
|| [Booe
Figure 37

Set the stop interface, which in this case is “‘B/07”and start the generation by clicking

on the icon highlighted below or using the shortcut “A/f + G”.
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& | Q3 = | Quick2.02.190 (64 Bits] - CE-6710 (0301018) - 0 X
Home  Display  Software Options ~ @
@ HrdSet. <%0 GOOSE Set On Editing... - ’ g Waveform |, Harmonics [[ setispeotiset % [y .Fw
@ sync.set. s, SV set i, ) B Delete Test = [t Accumulation (G Evaluations |1 Set Vspe Offset © Pl *
Direc Add  Reedit o Start | Stop Settings Present Recreate Restore View
Channels t¥ Connection Test Test GH) Delete Al =+ Phasors Report fB' Charts Layout =
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault - X Monitoring. | - X Inputs Bin.,, GOOSE and Analog .. | Waveform |"Accumulations | Phasors |“Harmonics J Protection s X
Fault |Angle Ref: Auto = |” Cumentxtime  Voltage xtime Dfffersrtisl  Ham Restr  Directional  Frequency
# |l Channels/ Definition ~ Ramp ~ v NOOT Overvoliage  Undenvoliage
Point | Channel | Definitions An Vo AO_VOT ~ Edit Curve (O Graph with respect to Pkp Temp.  Chart ~
Va |AOVD1 | Modules
Vb |AOVD2 |tiner300s tls]
Ve |AD_VO3
la  |AO_lol 200
b |AD_loz
I |ADI03
g || [uowt 40 voe — . 1,00
2
UDD2 | AO_104 Chronometer 1:
UD03 | AC_I0S
= Stop Interf. On Wait T
UD04 | AC_I08 T— o
BIO1 it Os 60,00 70,00 80.00 30,00 1000 1100
Chronometer 2: Capture Tme by: €@ Chron. 01 O Chron. 02 Simulation: ABC
Stop Inter. DalTme: [ Clear
Disable “
Timed Curve: Pldlo VaTol [200%
v Anclog. OC Output () ActutonLosk  Wait betw. Timers: [0's Plip Expecied Dip Expected t Expected V Absol. Tol.. [250.00mV
Timed: | P o [ P o
v Binary Outputs [ Fix Max. Generation Time: - -
GOOSE Output frmm =<l st 1: 500V P o | P 4 [250s teTol: [100%
v puts
Man, Increase( ] Ampl. e Clean nst.2 [s500v 2 o [ P & [150s t Absal. Tol+ [50,00ms
v Time and Advancemert
NOOT . 45,00
ErrorList | Protection Status
44 ONLine | New | - | Aux. Source 110,00V|  Heating: 0% |

Figure 38

To view the values being generated, click on ‘“N07” within the

the actuation click on the highlighted icon to capture the point.

‘Monitoring” tab. After
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& | Q3 = | Quick2.02.190 (64 Bits] - CE-6710 (0301018) - a X

Home  Display  Software Options [7]
% Hrd Set. <%y GOOSE Set On Editing... - > [~ Ex Waveform ||, Harmonics  [[ Set Ispc Offset — «'\, .Fw 5
@ = %’
@ syncset. eTe © Pl *

5, SV Set te Test T i Accumulation [ Evaluations [f Set Vspe Offset
Pr

Direc Add  Reedit o Start  Stop Settings esent Recreate Restore View
Channels t¥ Connection Test  Test Delete All =+ Phasors Report m B Chats Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault - X Monitoring - X Inputs Bin.,, GOOSE and Analog .. | Waveform |"Accumulations | Phasors |“Harmonics J Protection s X
Fault | [ ngle Ref: | Auto - ‘ Curentxtime  Voltage xtime  Differsrtisl  Ham Restr.  Directional  Frequency
Overvolt Undervotiage
“ | Channels/ Definition ~ Ramp ~ Channels/ Definition age g
Point | Channel | Definitions Point Channel |Mod. | Ang. An | Voo AO_VD1 ~ Edit Curve. () Graph with respect to Pkp Temp.  Chart ~
Va |AD_VD1 :Modules Va |AOVOT |7500V |O° -
Vb |AOVD2 |tiner300s Vb |AOVD2 | 7500V | 2400° tls] !
Ve  |AO_VD3 Ve [AOVO3 7500V [1200°
la  |AO_lol la | AD_I01 200
b [AD_I02 b |AD_I02
ke [AD_I03 e |a0g03 |-
= [ [ubo [a0_voe = . 1,00
= /Timers - X
= || [upoz | Ao_l0s
Chronometer 1:
UDO03 | AD_I05
= Stop Inter. Operated v
UDO4 | AD_I06 T 0
BI01 b 2.52s 60,00 70,00 80.00 30,00 1000 1100
Chronometer 2: Capture Tme by: €@ Chron. 01 O Chron. 02 Simulation: ABC
Stop Inter Dol Time: [ Clear
Disable v
Timed Curve Pldlo VaTol [200%
v Andog. DC Output [ Actimtonlock it betw. Timers: [0 s Pkp Expected Dip Expected t Expected V Absol. Tol.: |250.00mV
Timed: | P o [ =iF
v Binary Outputs [ Fix Max. Generation Time: ,_: ’_:
bh:omm:ss] Inst. 1: [75.00 v o P 4 2508 t%Tol: [100%
v  GOOSE Outputs | =] | g ‘
Man. Increase nst.2 [s500v 2| [ P & [150s t Absal. Tol+ [50,00ms
v Time and Advancement
NOO1T E=mn
ErrorList | Protection Status
43 | ONLine New Aux. Source 110,00V | Heating: 0%

Figure 39

In this case, the pickup found was 75.00V, being exactly the value set in the relay.

6.4. Element 59-1 point test

To check the operating time of element 59-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values above the pick-up value. Keep the stop interface at
‘BI071’. The following figure shows the value of 77.00V already captured and the value of
93.00V to be captured.
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& | Q3 = | Quick2.02.190 (64 Bits] - CE-6710 (0301018) - a X

Home  Display  Software Options [7]
% Hrd Set. <%y GOOSE Set On Editing... - ’ Ex Waveform ||, Harmonics  [[ Set Ispc Offset F:\ «'\, .Fw D:I
=3 £ o OB

@ sinc.set. s, svset [@H Delete Test — |4 Accumulation B Evaluations [{ Set Vspc Offset

Direc Start  Stop Settings Present Recreate Restore View
Channels t¥ Connection =+ Phasors Report fB' Charts Layout =
Hardware Results Generation Options Report Units Layout
Pre-fault ) Fault - X Monitering - X Inputs Bin., GOOSE and Analog .. | Waveform |“Accumulations | Phasors | Harmonics } Protection s X
Fault | | Angle Ref- Auto = ‘ Cumert xtime  Voltage x time  Differertisl  Hamm Restr  Directional  Frequency
——
Overvolt Undervoliage
| Channels/ Definition [ Drect | v ~ | Channels/ Definition 292 .
Point | Channel [Mod. | Ang. Freq. Point | Channel | Mod. | Ang. An o~ Vo AO_VDM ~ Edit Curve (0 Graph with respect to Pkp Temp.  Chat ~
Va |AOVD1  [9300V |O° 60,00 Hz Va |AD_VO1 9300V | 0.000004
Vb |AO_VD2  [9300V |-1200° | 6000Hz Vb |ADVOZ 9300V |2400° tel
Ve |ADVOZ  [9300V |1200° |6000Hz Ve |AOMVOZ  [8300V 12007
la  |AO_lol 0A 0° 50,00 Hz la | AD_I01 200
b |ADlZ  |OA 0 60,00 Hz b |AD_l02
e |ADl03  [OA 0* 60,00 Hz e [AoJo3 [~
5 | [uom [aovos [ov 0° 60,00 Hz = = 1,00
= /Timers - X
2| [upo2 [a0l04  |0A 0° 60,00 Hz o =
UD03 [AO_I05 | OA 0 60,00 Hz — o y
UD04 |AOI0E | OA 0° 60,00 Hz — o M
BI01 b 2.52s 60,00 70,00 80.00 30,00 1000 1100
Chronometer 2: Capture Tme by: €@ Chron. 01 O Chron. 02 Simulation: ABC
SE‘;JD Lrlvterf DalTme: [ Clear
isable “
3o [El« vaTd: [200%
v frciog, OC Output (0 Actmtontosk  Wiaitbetw. Timers: [0 Pip Expected Dip Expected t Expected V Absol. Tol.: [250.00mV
Timed: | i P &
v Binary Outputs [ Fix Max. Generation Time: - -
GOOSE Output frmm =<l st 1: [500V P o | =i 4 [250s teTol: [100%
v puts
Man. Increase( ) Ampl. () Angle Clean nst.2: [9500v | P| o [ iV S [ED t Absol. Tol.: [50.00ms
v Time and Advancemert
[woor ] v |F4s.00

ErrorList | Protection Status |
44 ONLine | New | - | Aux. Source 110,00V|  Heating: 0% |

Figure 40

It is verified that the operating times are within the tolerance provided by the

manufacturer.

6.5. Timed Element 59-2 Pickup Test

“

Click on the “Fault” tab, choose the ‘Ramp” option and the “..” icon and enter an
initial value of 94.00V, limit value of 95.50V, with an increment of 100.0mV and a time of

2.0s.
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'-Ramp *
Ramp Type © Direct B Reset Timers to Each incrementing | Generation Approx. Time of Each Incr.: IZs |
'] Modules ~ (C) Pulsed B Keep Hamonic During Incrementing
Initial Values Limits and Increases Reset
e —
Channels/ Definition Limit Incr. didt N Steps | Time
| V]| v 95,50V :100.0mV § 50,00 m\is| 16,00 32,00
||| Point | Chaneel | Mod. | Ao Frea 8 \fab 9550V mnnmv mmm\:}s 16,00 32008
|| [0 20V 2D, SO0k v 95I50 v 1Dnln mv mlm mws 1elm 32IDD .
Vb |AD_VO2 | 9400V |-1200° |60.00Hz |° : = ==
Ve AD_VO3 400V [12000° |60.00H=z (] l:
[l{1a  [ao_io1 0A 0- 60,00 Hz [ :
([ [s0i02 [0A 0 60,00 Hz [ L{.I:Dm
lc AD_I03 oA 0° 60,00 Hz 0 ooz
UDO1 | AD_VD4 ov 0° 60,00 Hz 0
[ { uDo3
uD02 | AD_ID4 oA o* 60,00 Hz
[ | UDO4
UDO3 | AD_IO5 oA 0° 60,00 Hz
UDO4 | AD_ID6 oA 0° 60,00 Hz
] Attention: The Reset Chron settings. Each the Incr.. Direct or Pulsed and
Binary Outputs GOOSE Outputs Incr times. and Reset will be the same for all nodes.
Channel Incr. Channel | Incr. |
1 | eoo1
[7]] BOO2 Iner. T
[7]] BOO3 Limit
[7]] BOO4 Initial value
[T | BODS5
[ | BODG Generation
Time Every
]| BOO7 Incr.
[ | BOOB
Figure 41

Change the interface to “B/02”and start the generation through the shortcut “A/f + G”.
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va |AO_VD1 Va |AOVOT |9500V |0°
Vb | AO_VD2 Vb |AOVD2 9500V |2400° tls]
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Figure 42

The pick-up value found for element 59-2 was 95.00V, being exactly the value set in

the relay.

6.6. Element 59-2 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of

element 59-2. Points with voltage values above the pick-up must be tested. The following

figure shows the value of 97.00V already captured and the value of 110.00V not yet

captured.
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Figure 43

It is verified that the operating times are within the tolerance provided by the relay

manufacturer.

6.7. Voltage x Time > Undervoltage screen

First, click on the tab ‘“Protection > Voltage x time > Undervoltage” so that the data set
in the relay are configured in the software. Next to the voltage “I/” choose a node as a
reference, in this case “A0_V07”. Only after choosing the node are the fields for setting

function 27 active.
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Figure 44

6.8. General Adjustments 27

According to the relay software settings, these values are entered in the Quick
software. Element 27-1 pick-up equals 55.00V with actuation time equal to 2.5s and

element 27-2 pick-up equals 35.00V with actuation time equal to 1.5s.

There are also fields where the absolute and relative tolerances for both voltage and

time must be entered. These values are taken from Appendix A.
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6.9. Timed Element 27-1 Pick-up Test

First change the stop binary to “‘B/03”. For the pick-up test, a ramp is used to decrease
the voltage value. To do this, choose the ‘Ramp”option on the ‘Faulf > NO7”tabs and click

on the highlighted icon.
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Figure 46
Enter an initial value of 55.5V, threshold value of 54.5V, with a decrement of -100.0mV

and a time of 3.0s.
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NOTE: An important detail is that pre-fault voltage must be entered so that the relay

performs the drop-out. For this, click on “Actuation Lock’.
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Figure 48

Start the generation by clicking on the “Start”icon or via the shortcut “A/f + G”.
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Figure 49

In this case, the pickup found was 55.00V, being exactly the value set in the relay.

6.10. Element 27-1 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of
element 27-1. Points with voltage values below the pick-up must be tested. The figure
below shows the value of 53.00V already captured and the value of 37.00V not yet

captured.

NOTE: Remember to always block the first actuation.
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Figure 50

It is verified that the operating times are within the tolerance provided by the

manufacturer.

6.11. Timed Element 27-2 Pick-up Test

Change the binary to “B/04” click on the “Fault”tab, choose the “Ramp” option and
the “..”icon and enter an initial value of 35.50V, limit value of 34.50V, with a decrement of

-100.0mV and the time of 2.0s.
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Figure 51

Check the field “Actuation Lock” and start the generation through the shortcut “A/f +
G’
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The pick-up found for element 27-2 was 35.00V, being exactly the value set in the

relay.

6.12. Element 27-2 point test

The following figure shows the value of 33.00V already captured and the value of
28.00V not yet captured.
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Figure 53

7. Report

After finishing the test, click on the “Present Report” icon in the previous figure or
using the “Ctr/ +R” command to call up the report pre-configuration screen. Choose the

desired language as well as the options that should be part of the report.
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Figure 54

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 “Preferences”, which allows the user to
insert a figure to fill the report header image with the company logo, for example.
Furthermore, as the following figure highlights, it is possible to convert the report to .pdf and
.rtf, therefore, the latter format allows editing through Microsoft Office Word, although the
characteristics that make the report a fully produced document are lost by Conprove

software.
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; Software: Manual_CTC; Version: 2.02.190
R ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model DLF; Manufacturer: ZIV

2. Location

Substation: Conprove

Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira
City: Uberlandia; State: MG
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8. Appendix A - Manufacturer Tolerances

51

Reset

Y2 cycle.

Overvoltage and Undervoltage Elements
Pickup (static test)

+2% or £250 mV of the theoretical value

(the greater)

1.5 cycles for 50 and 60Hz (*)

(*) If the reset time is measured using electromechanical DOs there will be an extra increment of up to

Measuring Times

Mode Time Measuring Times (%)
Setting 50Hz 80Hz
Fixed Time 0s 16 ms 14.5 ms
Fixed Time =0s +1% of the setfting or £25 ms (the greater)

Figure 56
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9. Appendix B - Terminal Diagram

+ Analog Channels DLF-A

Magnitude cﬁgﬂ:ﬁf’f‘s A"g':fcﬁ::me's SLOT (1/2 rack) PINS
T.%ﬁigg A VOLTAGE INPUT 1 5 T
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zﬁsTigEG ve VOLTAGE INPUT 3 5 e
SYSSETR;?S&SM VeYNG VOLTAGE INPUT 4 5 s
SEE'-I'FARQIE ve VOLTAGE INPUT 5 5 510
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ELTQSEN{%I' o CURRENT INPUT 3 5 1516
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Figure 57
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10. Appendix C - Parameter Equivalence between Relay and
Software

Table 2

Quick Software ZIV DLF Relay

Parameter Figure Parameter Figure

Overvoltage

Pkp Inst.1 35 Phase OV Pickup 16

Pkp Inst.2 35 Phase OV Pickup 17

t Expect 35 Phase OV Delay 16

t Expect 35 Phase OV Delay 17

Undervoltage

Pkp Inst.1 45 Phase OV Pickup 18

Pkp Inst.2 | 45 Phase OV Pickup 19

t Expect 45 Phase OV Delay 18

t Expect 45 Phase OV Delay 19
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