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TEST TUTORIAL

EQUIPAMENT: Protection Relay.

BRAND: Z|V.

MODEL: DLF.

FUNCTION: 81R or PFRC - Rate-of-Change Frequency or df/dt.

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

OBJECTIVE: Testing the pickup and operating time of the rate-of-change

frequency elements using the Ramp software.

VERSION CONTROL:
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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.

L
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
THE RAMP 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

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 )
F

"0 | 00
00 | 00
o0 | 00
“00 00
- @O
- 90

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)

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202
Uberlandia/MG
Phone: (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

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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0w
COM

FVercomPlus
v2.13.3.0

Figure 4

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

‘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”.

E 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’.

BH Installations >
Look in: | substations j £ B

* Mome " Data de modifica

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

frea de
Trabalho

™
Bibliotecas

2

Este Computador

@

Rede < >
Name: |Su|:| Example sbs ﬂ I Edit I
Type: | Instalaciones(” sbs) ﬂ e
Path Communicate
Ci'\Wsers\Suporte \DocumentsZIViZIVercomPlus\substations\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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Meodify Installation

Installation Text
5 <ample

I oK I

Pratocel, |PROCOMESD ~ | Communication tpe: LAN - Cancel |

SERIAL
Baud rate and associated parameters
Port: COM1

Baud rate: 33400
Data bits: & :| Set default values vES
Stop bits: 1 Firzt character time 1200 Time between reties | 1000
Pl Ewem Meszage time [ms] a0 MNumber of retiyz 3
PSTH

Modem: | J Telephone |

L&N

Transparent  v| [Paddess: | 10 0 0 180 pgq  [32001
Message time [ms) BO00

Figure 8

12

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

on ‘“Communicate’.

EH Installations X
Look in: ‘ substations j £F Edr

4 Nome - Data de modificar

Acesso répido | | SubExample.shs 25/01/2021 13:40
Area de
Trabalho

m

Biblictecas

La

Este Computador

@

Rede <

>

Name: |Sub Example sbs j Edit |
Type: |Insla\aciunas\".sbs} j Cancel
Eh
C:\Users'\Suporte Documents \ZIV\ZIVercomPlussubstations\SubExample. sbs.
Preview

E # # File Version

5/5 Example # # Subestation Text

1 # Protocol

2 # Tipo de comunicacién (2, red)

1 #{UCSs Z1v=0, Transparente=1, telnet=2)

0 # (ipv4=0 , ipv6=1)

184.0.0.10 #IPva
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 HIUCS Z1V=0, Transparent 4
1] # [ipwd=0 . ipvE=1] ]
184.0.010 # P4 [
32001, 5000 # Puerta TCPIP, t me 7
g
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".

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202
Uberlandia/MG
Phone: (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

T Direccién: 0 >
Uzer:
[Mdi=32]
Paszward:
[Mdi=32]
k. 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, set the nominal voltage as 115.0V, nominal phase current as 5.0A and nominal

frequency as 60.00Hz.
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B ZVercomPlus-2.13.30 db[3.47.3.] - o x
File View [EDs Configuration Help
%] | B B [Group1  +|| Group lactive || S| DS S \S/S Example\000-DLFA-2A2473BZ000000XDX0-20 10551 \Settings\Nominal Values
(&) 575 Evample 0 Text [17 [ Current value | New value Units [ Information
[E] 4 000-DLFA-2524726Z000000KD0 2010851 [ = A (Causes device rebootimin=1, max=3, inc=4, .
?a"“s y 19, Nominal IG # 5 I |A  (Causes device rebootimin=1, max=3, inc=1, ..
%\V s 19 Nominal IGPAR 25 [ A (Causes device rebootimin=1, max=5, inc=1, ..
'E-w 10, Nominal VABC # 110 |V (Causes device rebootimin=50, max=230, inc...
. E E:":msu"mm‘“mul 19 Nominal Freg 2 5 [ |H (Causes device rebootimin=50, max=60, inc=.

*8a Synchionization

=82 Autodirming

™82 General

*a Inputs uputs LEDs
&3 System Impedances
"% Fault Locator

®a Protection

*8a Recloser

=82 Control

83 Breaker Supervision
*a ol Circuit Supervision
82 Sehedule of Time
=2 Oscilogiaphy

®a Buttons P1-PE

*8a Voltage Transducer Monitoring
=82 Records

"3a Oybersscuiity

=f3; Contral Operations

48]0 Fecords

7 I - o 96 9 Bz
Figure 12

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

the previous figure.

B 2vercomPlus-2.13.2.0 db[3.47.3.0) - O X
File View IEDs Configuration Help (s]
| %] = !'IH’ |Group1t <] [Grouptacive (BT 2 HE & | \S/S Example\000-DLF
5 (@ 505 Eranrle o1 Text L) [17 [ current value [ New value Units i
B 000DLFA-24247 3BZ000000KD30-201 0551 1S, Nominal 1ABC = 5 5 A (Causes device reboot)min=1, max
étwar::;u'a“o” 5. Nominal 1 E 5 A (Causes device reboot)min=1, max
&% Settings 19, Nominal IGPAR £ s 5 A (Causes device rebootmin=1, max
5 15, Nominal VABC # 110 115 v (Causes device reboot)min=50, max=230, inc...
o E E:'t“e;nndl;nun;em IQ B ) Hz  (Causes device reboot)min=50, max=60, inc=..

=8a Synchionization
=83 Autodinming
35 General

=22 Inputs Oulputs LEDs
- ®84 Spstem Impedances
=55 Fault Locator

=22 Protection

®8s Recloser

=& Control
~«®a Breaker Supervisian
- i5a Coil Circuit Supervision
=Sa Scheduls of Time
- ®8a Dscilogiaphy

35 Buttons P1-PE

=8 Vokage Transdueer Monitoring
Records
Cyhersecuity
) Control Dperations
Records

&

&

= I o 1og> 5|3 Bovnaeriass
Figure 13

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

previous figure to send the adjustment to the relay.
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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.

B ZercomPlus-2.13.3.0 dbl347.30] - 0o x
File View IEDs Configuration Help 5
E3 BB B¢ [Group1  ~||[ Group 1 active B2 3 0 H S S|

B[] 5/5 Exannple ok
E1-E34 0001DFA2424732C

<t, 3=Test blocked, 4=
0.01, def=1

<=0.01, def=1
in=1, max=100000, inc=0.01, def=1
0=ABC, 1=ACB, def=ABC

M;
M
M
M,
M,
M,
o:

mi

e
Bl PLLEnable

B simuttaneous Commands

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

; I 5 o w38 0| Bz oss

Figure 14
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.
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B ZIvercomPlus-2.13.3.0 db[3.47.3.0] - 0 x
File View IEDs Configuration Help — —
[ %] HI—%IQIB' [Group 1 =] Group 1 active I\ “El’@ ANl =W=F=A . cmple\000-DLFA-2A2473B2000000XDX0-2010551\Settings\General
E-{m) 5/ Erampk 01 Text [ 17 [ Current value | New value Units [ Information
5[4 D00DLFA-2A247362Z000000XDX0-2010551 [ E Max cars=20, def=
2l Status Breaker # Max cars=5, def=
@ Cofiqurston
& Selings Division Max cars=64, def=

=24 Hominal Values Zone

~-®%a Date and Time
o 5 D tion 1
®2a Commurications 8] Description

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

-8 Synchianization Description 2 Max cars=64, def=
=2a Autodimming [l Operation Mode On 0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4z...
.y Phase 1 CTRatio min=1, max=100000, inc=0.01, def=1
*Ha Inputs Dutputs LEDs - -
3y System Inpedances Phase 2 CT Ratio min=1, max=100000, inc=0.01, def=1
*2a Faul Locator Phase 3 CT Ratio min=1, max=100000, inc=0.01, def=1
E ;’:iz“:" Ground C.T. Ratio min=1, max=100000, inc=0.01, def=1
2 Covirol Parallel CT Ratio min=1, max=100000, inc=0.01, def=1
-2 Breaker Supervision Phase VT Ratio min=1, max=100008, inc=0.01, def=1

=24 Coi Circut Supervision Busbar VT Ratio
~-%8a Schedule of Time
=24 Dscilography

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

Ground VT Ratio min=1, max=100000, inc=0.01, def=1

I S S S SR SR

=24 Buttons P1-PE Capacitive VT No 0=No, 1=Ves, def=Ho
-~ Voltage Transducer Moritoring [l Phase Sequence ABC 0=ABC, 1=ACE, def=ABC
E Ej;:’::cwly I 16 Type 16 0=IN, 1=IG, def=IG
«=f3; Control Operations B " Angle Reference
- 4BJL Recard = Invert Polarity #
PLL Enable # Ves 0=No, 1=Ves, def=Ves
Simultaneous Commands # Yes 0=Mo, 1=Ves, def=VYes

= I - ¥ oo 8 ons 355 B

Figure 15

3.3. Frequency

Select the “Frequency” option, there are several adjustments that directly impact the

timing of the frequency functions. For more details consult the relay manufacturer's manual.
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B ZiVercomPlus-2.13.3.0 db[3.47.3.0] - u] X
File View IEDs Configuration Help ] =]
B2 B B¢|| |Group 1 ~||| Group 1 active X S| D=2 S ...ple\000-DLFA-2A2473BZ000000XDX0-2010551\Settings\Protection\Frequer
- 3 Inputs Dutpaits LEDs [ [ree = [17] current value || New value [ Units [ Information [
i System Impedances 4 4 Vo min=d, max=150, inc=0.01, def=4
2a Fault Locator -
; half... min=3, max=30, inc=1, def=6
@_1!_ Erolection [E¥] Pickup Activation Timer 6 6 al min=3, max=30, inc=1,
[--®8a Line Difterential Reset Time 0 0 cycls  min=0, max=10, inc=1, def=0
(- ®5a Distance Units & Load Shedding Enable Na Mo 0=No, 1=Yes, def=No
. E gl‘zi“;‘:ti‘g;l“"s‘“ [l Load Shedding Type Underfrequency | Underfrequency 0=Underfrequency, 1=ROC Frequency, def=U...
"8 Fuse Faiue B RMS supenvision Yes Yes 0=No, 1=Ves, def=Ves
"Sa Dead Line Detactor [ Time of differentiation 7 7 half.. min=7, max=25, inc=1, def=7
*Sa Losd Encioachment 7] Frequency filter time 1 1 half... min=1, max=25, inc=1, def=1
®Sa Power Swing Detector

*24 Fiemote Dpen Breaker Detecior "R Overfrequency
=2 Directional ™= Underfrequency

S= Dvercurent =2 Frequency Rate of Change
22 oltage Restrainsd Dvercunsnt

22 Valtage
N e |

2 Protection Scheme
Za Open Phase

Za Themal Image

23 Oversxcitation

2 Hot Spot Themal Unit
Za Overload

2 Riesticted Earth Fauls
2 Breaker Failure

Za ColdLoad

Fif

4

al
al
3l
3l
|
al

FRddddddd

=5 Pole Discrepancy

"8 Fault Detector

=84 Weak Infeed Fault Detectar

"8a Phase Selector

®Sa Saturation Datectar

*&a Vallage Transformer Supervision
=S Current Transformer Supervision
™= Tiiping Logic

.- @S Recloser v

> o [ ro [ [logs™ &5 B o1/28/2001 082720

Figure 16

3.4. Frequency Rate of Change > Unit 1

Click on the “+”signs until you reach the “Unit 7” option. In this option, the function
must be activated, set the variation as negative or positive, set the pick-up values, the
operating time and the reset time. Activate the unit with negative variance, pick-up values of
59.5Hz, 1.5Hz/s operating time of 1.5s and zero reset time (0.0s). Submit the adjustments

by clicking on the icon highlighted in green.
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ﬁ ZIVercomPlus-2.13.3.0 db[3.47.2.0]
File View IEDs Configuration

Help

—1
B E*llﬂ‘l Group 1 ~||[ Group 1 active |52 S B | & &

b WSa Uit 2

S m5a Urit3

Lo ®5e Unit4
- ®5a Pratection Scheme
-®%a Ooen Phase

S 575 Erare Text [17[ cument value || New value [ units [ information
-4 000-DLFA-242473BZ000000KD0-201 0551 B ROC Frequency Enable No Yes 0=No, 1=Yes, def=No
£ Ec;:::;wam [ ROC Type Negative Negative 0=Negative, 1=Positive, def=Negative
= i\? Settings A Underfrequency Pickup 20 595 He

~®i&a Nominal Values ROC Frequency Pickup 1 15 Ha/:

: E e and Time A ROC Frequency Delay 0 15 s

" s Reset Time 2 0

=

=84 General

" Outputs LEDs

=84 System Impedances

®5a Fault Locator

m§a Protection

B-%5a Line Differenial

[El-"5a Distance Units
'|!- Dis A & Supervisi

124 Clos G ot
"5a Fuse
"8a D
=5a ent
"8a Power Swing Detector
=82 Renote Open Breaker Detectar

Fl-"5a Directional

B-®5a Overcunent

™ 8u Voltage Restrained Over

[ --'E- Voltage

[E] "8+ Frequen
" requency
L= Lency
-y Fate of Change

Figure 17

3.5. Frequency Rate of Change > Unit 2

I > o o= 35 3 B

19

Select the “Unit 2”option, then activate the function, adjust the variation as negative or

positive, adjust the pick-up values, the operating time and the reset time. Activate the unit

with positive variance, pick-up values of 60.5Hz, 1.5Hz/s operating time of 1.5s and zero

reset time (0.0s). Submit the adjustments by clicking on the icon highlighted in green.
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@ ZIVercomPlus-2.13.3.0 db[3.47.3.0]

File View IEDs Configuration Help

E-[m5) 575 Example
E-[H4 000-DLFA-2424738Z000000<DX0-2010551
- Status
@M Configuiation
- g% Seftings
=5 Nominal Values
=84 Date and Time
Communications
Synchiorization
Autodummmg
|

E3

puts Dutputs LEDs
em Impedan
It analnr

-
LR
SE%

muni‘a‘i‘a‘ni‘:‘:‘:‘:‘:‘:‘:‘:‘:‘g

® zuﬁ%#%#ﬁﬁﬁ

L = Differ
Distance Umts
Distance Supervisi
Clove OntoFadh
Fus

D

ead Lt Detector
Losd Encroachment
Pawer Sw\r\g Detector

=]

irectional

o

ollage [T ——

=

cEEEF g

o
T2
2

2

&

a
2

Remote Open Breaker Detector

| ENEdlEy |Gmupl j Grouplactive | S p =& &

Text [ 17 [ current value | New value [ units [ Information
B ROC Frequency Enable Mo Yes 0=No, 1=Yes, def=No
[¥] ROC Type Negative Positive 0=Negative, 1=Positive, def=Negative
Underfrequency Pickup 40 60.5 Hz  min=40, max=70, inc=0.01, def=40

OC Frequency Pickup 1 15 Hz/s  min=0.1, max=10, inc=0.01, def=1

B ROC Frequency Delay 0 15 s min=0, max=300, inc=0.01, def=0
] Reset Time 2 0 min=0, max=300, inc=0.01, def=2

3.6. Outputs

Figure 18

R o o 03 ] ] EBovvamze 62653

In order to test the pickup and the operating time of the rate-of-change frequency

functions, 4 relay output binaries will be used to collect these signals from the test set. In

the figure below, configure the first output with the pickup signal of the 81R-1 unit.
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BB ZiVercomPlus-2.13.2.0 db[3.47.3.0] - o b
File View IEDs Configuration Help =
[ %] A T = S ) ot Outputs Lens\Outpues\Siot A\Diital OUEpLE 1\Logic OR signals
= 575 Evarple o | [Tt [17 [ Cument value | New value Units | Information
-84 000-DLFA-242473BZ0000004D%0-201 0551 M| | # None
-2 statue Signal 2 # None Nene
@H Configuration
Bl Settings Signal 3 # MNone Mone
~®%a Nominal Valuss [ signal 4 # None None
" Date and Time [ Signal 5 2 None None
--"5a Communications : .
- Synchionization Signal & Nene Nene
=82 tadimming Signal 7 # None Nene
-8 General Signal 8 LY N
'15- Inputs Outputs LEDs &l fgna R one one
2 Tiansducers [ signal 8 None None
=5 Inputs Signal 10 # MNone Mone
=82 Vitual Digital Inputs [ signal 11 £ Nene None
e Outputs .
oy Shia [ signal 12 # None None
%22 Digital Output 1 Signal 13 % None Mone
el Loic OF sinals Signal 14 # None None
"8 Digital Qutput 2 [ Signal 15 ERN N
'1!- Digital Output 3 1gna __[Mone one
=25 Digitsl Output 4 [ signal 16 # Nane MNone

®Sa Digital Output 5
®8= Digital Output &
= 8= Digital Dutput 7
"ga SlotB
®8a Skt C
- ®8a Virtual Digital Outputs
- i5a Leds
Spstem Impedances
Fault Locator
=-®2a Protection
®Sa Line Differential
®Sa Distance Units
®Sa Distance Supervision
=&a Close Onto Fault
=5 Fuse Faiure
®i%a Dead Line Detector v

55 Iy o W o 109517 5] 3 Bovasracansos )
Figure 19

£

Click on the “Mone” option highlighted in the previous figure and make the following

adjustment.
57 Signal 1 X
Signals
Digtahice Scheme Reversal Curent Blocking -

External Zone Activation

Fault Detector Differential Linit

Fault Detector Differential Unit Phasze A
Fault Detector Differential Unit Phaze B
Fault Detector Differential Unit Phase C
Fault Start B?L unlts W|th prefault

EI
Frequency Rate of Change Limit 3 F'|c:k Llp
Frequenicy Rate of Change Unit 4 Pick Up

Ground Instantaneous Unit 1 Pick Uo o
Signals groups 7 A&l signals
Fickup protection outputs ;I
| < II ok I | > I Cancel |
A

Figure 20
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Send the settings to the relay.

B8 ZVercomPlus-2.13.3.0 db[3.47.3.0] - u] X
File View IEDs Configuration Help ]
| % | HEE’I!' |[roup 1 BRI - 0] . os\inouts Outputs LEDS\Outputs\Siot A\Digital Output 1\Logic OR signals,
= 575 Evarple o ~|[[Tee = [T [ Current value [ Newvalue Units [ Information
- DO0DLFA-24247 362000000 Di0-201 0551 [l Signal 1 | £ None Frequency Rate of Change Unit 1 Pick Up
e Status Signal 2 # None None
@ Configuration ]
El- gy Settings M signal 3 # None MNone
- B33 Mominal Values [ signal 4 * None None
554 Date and Time Signal 5 £ None Nene
5= Communications
- Synchionization Signal & # Mone Nene
== Autodimming [ signal 7 # None None
E-®5a Ganers] [ signal 8 # None None
=-®8a Inputs Dutputs LEDs i .
8 Teansdusers Signal 9 None None
=5 Inputs Signal 10 # MNone Mone
=5 Vitual Digial Inputs [ signal 11 # None None
=--*8a Outputs .
5oy Sia [ signal 12 None None
Er-®5a Digital Output 1 Signal 13 # MNone Mone
L Signal 14 2 None None
"8a Digital Qutput 2 .
=2 Digil Ouit 3 [ signal 15 None None
=2 Digital Output 4 [ signal 16 # None None
®Sa Digital Output 5
®Sa Digital Output 6
"8a Digital Qutput 7
= Slt B
=8 St C
- ®8a Virtual Digital Outputs
- "8a Leds
- ®8a System Impedances
-"5a Faul Locator
[=-™5a Protection
®Sa Line Differential
®Sa Distance Units
®Sa Distance Supsrvision
=&a Close Onto Fault
"2 Fuse Faiue
" Dead Line Detector v
£ I == o 105~ e 3] v sssz |

Figure 21

On the second output, configure the trip signal of the 81R-1 unit.
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Figure 22

B ZiVercomPlus-2.13.3.0 db[3.47.3.0] - u] X
File View IEDs Configuration Help [ ] ]
| X | HEH’ iy ||Grnup1 jH Group 1 active ‘ 2 S By | HeE S ‘ nputs Output: t A\Digital Output 2
B 575 Example 1) | et B [17 [ Cuent value | New value Information
-4 D00DLFA-2424736Z000000XDX0-2010551 [ signal 1 | # None Frequency Rate of Change Unit 1 Trip
e Status Signal 2 # None None
@ Configuration
Bl Settings Signal 3 # MNone Mone
~B 82 Nominal Values [ signal 4 # Nane None
" Date and Time [ Signal 5 2 None None
--"5a Communications : .
- Synchionization Signal & Nene Nene
=82 tadimming Signal 7 # None Nene
E-#5a Ganers] Signal 8 # None None
=-®8a Inputs Dutputs LEDs &l _9 .
5" Transducers [ Signal 9 None None
[ Inputs Signal 10 # MNone Mone
- ®8a Vitual Digital Inputs [ signal 11 2 None None
=" Outputs #
NIy [ signal 12 None None
E-®22 Digital Output 1 Signal 13 # MNone None
.-.!. 'DE' :-ggic Uisigna's Signal 14 # None None
B .1|!g-\ta el M signal 15 # None None
5
22 Digital Output 3 [ signal 16 # None None
®Sa Digital Output 4
®5= Digital Output 5
= 8= Digital Dutput &
= 8= Digital Dutput 7
®Sa SltB
®8a Skt C
®Sa Vittual Digital Dutputs
= Leds
B Spstem Impedances
B Fault Locator
E Protection
"= Line Differential
®&a Distance Units
"2 Distance Supervision
=&a Close Onto Fault
"= Fuse Failue v
@ I <= o 105~ e 3] vz tisats |

On the third output, configure the pickup signal of the 81R-2 unit.

Bl ZVercomPlus-2.13.2.0 db[3.47.3.0]

]
= 8= Digital Dutput 4

*82 Digital Output §

®Sa Digital Output 6

®Sa Digital Output 7

®5a SltB

" Slat C

"8 Vitual Digital Outputs

=8a Leds

System Impedances

Fault Locator

Protection

== Line Differential

®&a Distance Units

®Sa Distance Supsrvision

.- ®5a Close Onto Faul v

File View IEDs Configuration Help ]
| X | HEH’ B¢ IGrnup1 jH Group 1 active ‘ 2 | HeE S ‘ ...gs\Inputs Outputs LEDs\Outputs\Slot A\Digital Output 3\Logic OR signals|
T [@ 575 franile &3 [T = [ 17 [ Currentvalue | Newvalue T Units [ Information
E-{E4 000 DLFA-242473B2000000XDX0-201 0551 [ signal 1 | # None Frequency Rate of Change Unit 2 Pick Up |

a Et:n';;wam [ Signal 2 £ None None
B9 Settings Signal 3 # MNone Mone
=== Nominal Values Signal 4 # None MNene
"5 Dale and Time [ signal 5 # None None

=8 Communications .
-8y Synchionization [ signal 6 Nene None
B2a Autadimming Signal 7 # None None
- ®5a Ganers] Signal 8 # None None

2-"8a Inputs Qutputs LEDs *
8 Trarsducers [ signal 9 None None
" 8a Inpuls [ signal 10 # MNone None
Eg E \Edl’llttua\tDlgllaanuls Signal 11 2 None None
é .é_pu;bm [ signal 12 * None None
E-"5= Digital Output 1 [ signal 13 # None None
“5a Logic O signals Signal 14 # None Nene

1" Digital Output 2 ; .
=22 Logic OR signals Signal 15 MNene MNene
Sa Digital Output 3 [ signal 16 # None None

Figure 23
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On the fourth output, configure the trip signal of the 81R-2 unit.

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

I x|

HE!’ e IGruup1

BRI R 0] . os\inouts outputs LEDS\Outputs\Siot A\Digital Output 4\Logic OR signals,

B 5/5 Evamiple
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E-™5a Inputs Dutputs LEDs
"8a Transducers
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"8 Viitual Digital Inputs
"8 Outputs
"8 Slat &
E-"5a Digital Output 1
B34 Logic OR signals
E1-®3a Digital Output 2
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-5 Digital Qutput 3
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Digital Output 4
=S

[0 [ -B-

Digital Output 5
Digital Output
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™5 Slot B
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- ®5a Yirtual Digital Outputs

E--"fa Leds
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3
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o
o
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®Sa Line Differential
®&a Distance Units
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Text —

[ 17 [ Current value

[ Signal 1 | # MNone
Signal 2 % None
[ signal 3 # None
[ signal 4 # MNone
Signal 5 # MNone
M signal 6 # None
[ signal 7 # None
Signal & # None
Signal 9 # MNone
[ signal 10 # None
[ signal 11 # None
Signal 12 # MNone
Signal 13 # MNone
[ signal 14 # None
[ signal 15 # None
Signal 16 # MNone

New value Units | Information

Frequency Rate of Change Unit 2 Trip

Neone
None
None
None
Nene
None
None
None
None
None
None
None
None
None

None

4. Application Manager

Figure 24

C  pomrroeney

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

Figure 25
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4.1. Ramp software adjustments

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

shown in the figure below.

&= Conprove Test Center 2.02.191 — >
' = Conprove Test Center
CONPROVE Version 2.02.191
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [& Differential J Multimeter
'iﬁ. WCC Aux LE{F' Paower Directional
m Calibration J‘E Distance
'E}', Test Plan ﬁ, Master
Remote Generation Meter
% Power Quality SEtup
-@ PSE 0o Equipment Set. / Tests
@ | #% Settings
Primary LI: Harmonic Restraint ﬁ Update Fimware
Primary Tests % Sequencer T Software Language W
$ cT % Synchronism
beoyT ;?
™ Ovencument
<ir Transformer P Transducer Suppnrt
. @ @29- = Documentation and assistance
S2 Resistance [3 Transient Playback
A PMaster % Violts/Hert W Tutorials
- e £ B3 Videos
&5 Contact
Other 5J Foum
Additional applications i User Manual W
Transient View 49 Quick Guide w {
& ?
B, Validate PDF Reports & Self-diagnosis
¥ Statistical Analysis i Remote Access

Copyright © Conprove 1984 - 2022

Figure 26

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

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

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




26
—_——

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

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

,ﬁ‘dl_;;ﬂ;'-s"._._ 4 Bits) - CE-6710 (03404 — G
Home Display Software Options (7]
&= HrdSet <% GOOSE Set. 5]\ [@nsertcopy 13 [@ [ Auto Ref Angle ; In Edition... - . B ‘ J N°Repetitions 0 3 ’“ Bl 2 @
= = B e | =
Sync Set L
Direc @ ~ Settings x Static Settings| Report Units  Layout
Channels ¥ Connection Generation - [l T - -
Hardware General General Inform.  System  Notes&0Obs.  Explanatory Figures  Check List  Others  Connections | Options
Sequences Test: - X
{[ o1 Seq001 Distance Descr: | Rate-of-Chance Frequency Date: |
v NOD1 Synchronism Tested device
v GOOSE Outputs
v Time and Advancemel Locatian:
Substation: |Cnr\pmve V| tis]
Address: |Visconde de Ouro Preto 75, Custédio Pereira ~]
Ciy: | Uberiandia - State
Responsible + + t I
Name: | Michel Rockembach de Carvalho ~| 1
Tool Test:
CE6710 Series Num.: [ 03404197CCM 33222211 USHVRGLGLGLZZORXO 2 x
CRIERE:
HIHEE
a |e] |@
Evalustions  GOOSE|  Defaut v Import Export Preferences oK Cancel
EmorList | Protectionstatusy|
44 ONLine | New |- Aux. Source 0,00V | Heating: 0% |

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, VTs and CTs transformation ratios are

configured. There are two sub-tabs ‘“/mpedance”and ‘Source’, whose data are not relevant
for this test.

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

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




27
P

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Settings ¥
General General Inform. MNotes & Obs. Explanatory Figures Check List Others  Connections
NOO1 >
Distance .
Nominal Impedance  Source AV |
= —- —— [
orwar
Synchronism Frequency: 60 Hz ™ b .Im\l.. © o
Phase Seq.. ABC e c HHAH
3o power: |47,30 MVA ==
1g: [15.93 Mva ®—» "’13”5 Ig
&
Prmary Voliage (FF): [13.80 KV ‘ — ” = I S
@
N [757 RV % l"...g g g

Primary Cument W
Secondary Voltage (FF). W
Ny [e640v

Secondary Cument W

VTRF:
120.0 Phase F Neutral N Ground E Displ. D

s

CTRF: |400.0
VTRD/VTRF: [1,00 Voltage Currents
CTRE/CTRF. [1.00 ! Ve 5 2 kto VD: [1.00
) N2 w Fle] b
Invert Folarity T & ktovz: [1.00 |
8 e 8 ErEF E |8 E ktolD: [1,00
VT D CTE
D [¢] wo EF [s] P ktol2: [1,00
Defackt v Import Export Prefererces | oK | [ Cancel ]
Figure 28

4

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.

_,ﬁl IDEHE-~ Ramp 2.02.191 (&4 Bits) - CE-6710 (0340419)

Home Display Software Options

&= Hrd Set %0 GOOSE Set. % [@ Insert Copy

@ syncset s, sV set [B& Delete Sel
Insert
3 Connection New o3&t Delete All
Hardware
Figure 29

Then click on the highlighted icon to configure the hardware.
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Channels Direct, o x
: " E 0 . <
|| Connected
CEETD - Advarced
5 L) 2 GODSE.. Atoassocas | v Asomsociats |+ Cancel
§ somtnber =
5 0M0O9CCMIZ2N USHWRGLOLGLIZIRA ~ | .. (@ ONLne L 5. Voue: Cen [+ N L Beor.. | [&
| Oulputs: Analog. and SV Inpuls: Analog and SV Outputs: Binary. GOOSE and Analog DC Irputs: Bnary. GOOSE and Analog. DC Logical |
| Va «|» |
| oo R Analog Outputs  Sampled Vae Outputs «
[ —g:n“j D forward QB Volzge o ¥ ol |=-
Nominal Line Source: o Deser Hardware Node Point
Feauency: (60H: -
PhaseSeq. ABC
3p power. | 47,30 MVA
Tp- |15.83 MVA
Prmary Voltage (FFy: |13.80 KV
e [F57Hv
Primary Cumert- |200kA
Secondary Voltage (FFr |115.0V
iy [se0v Curert Crannels T v =~
Seconday Cumert: [500A Voitage wu:-m l';unm -Ouoﬂnnol Descr.— Hardware Node Point
1w Vo1 e [0 -
HEE (T (2 w AO_V02 Fls b A0_l02 A0_j02 [ w|NOOT T[B T
CTRF: 400 3 Ve AO_ND3 7 le #0103 A0_j03 [} MU T
VIRD/VIRF [100 Wab E |8 3 40_0d [0 ~ NODT  w|uD =
| CTRE/CTRF: [100 e e v/|er |a] ®r Aojs (15 ~won  ~-luo -
e Ve AOJ0E |6 -Wo0i  w[up +
O VTsF D eTsf D4l w
owvio Octe oo |L2L ok el
w2 iz
O EantPaanetes poon todes [« Jow 1w [wvzioo [k [wo 1w [w2im

Figurer30
Choose the channel configuration; adjust the auxiliary source and the method of

stopping the binary inputs to finish click on “OK”.

‘Setting; X
Master Slave1 Slave 2 Main  Sampled Value Cthers
Binary Outputs: Auiliar Source:
Model  CE6710 Serial Number (3404197CCM33222211USHVRGLGLGL2ZORXO ntial State ntial State e
BO1: B BO3: ~
Analog Outputs: Ho e 220V
BOZ: NO ~ BO4: NC ~
Standard - Voltages: » 1Hov
4 300 V: 100 VA Vi |
BO5 and BO& : 60V
O 2x 600 V: 180 VA W‘?‘r"_"T and EO6 type
O 2x300V: 150 VA v2C @—=n: - O Conventionsl  BO5: N0 48V
| — BOE: NO -
O 1x600V: 350 VA vgﬁ—lm 24V
| ) — V4 O IRIG (BOS5) /Clock {BOB)
O 1x300V; 250 VA wﬁ—-m T

Transistor TTL

I BIS: | Bl - Contact

s c.-_.—.Ns 16 BI10: | Bl - Contact
Blectromechanical: 16 ﬁ—lh‘s BI11: |Bl-

() Customized Assoc. [ Connect VT B Binary / Analog Inputs: |
Standard - Currents: BI1: | Bl - Contact -
O 6x32A; 210 VA BI2: | BI- Contact <
O 3x64A 400 VA BI3: | Bl- Contact -
) 2x36 A 550 VA = ‘w n Bl4: | Bl - Contact -
O 200AMVA | | @ @—anz ::z: :m :
O 1x192AT100vA | | ﬁm s BI7: | BI-Contact -
| O 1x600A 360 VA “ ‘?m " BIS: | BI- Contact - |
-

| - Contact
O 12 75A; 700 VA BNZ: | Bl - Contact
(O 1x 50 A; 700 VA [ Considers absolute valuss to Voltage-Bl : '}jz zv 2"“: ::,w ,

| () Customized Assoc. |

() Connect CTs . [C] Range 1.25 A Cancel
Figure 31
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On the next screen choose ‘Basic” and on the next window (not shown) choose

“YES’, finally click on “Confirm”.

| Channels Direct. a X
m
| = Set
CE-6710 Ad d
- © Advance <% GOOSE... Cancel -
% Seral Number: |
El s MO0 11 LSHVRGON0L 220 ! WL
z 09402227CCM03222011USHVRGOOMIL2Z0RXD .. B ONLne u alue... mport... Expott.
Figure 32

6. Restore Layout

Due to the great flexibility that the software presents, allowing the user to choose the
windows that will be presented and their positions, the command is used to restore the
default settings. Click on the “Lagyout” button and then on ‘Recreafe Charts” repeat the
process by clicking on “Layout” and on ‘Resfore Layout” During the test, irrelevant

windows are excluded.

Pu By E OB

Static Settings Repnrt Umts Layout
Generation = '@5 —P— <

g (1)

Recreate]Restore | View
Charts | Layout <

Options

Layaut

Figure 33

7. Test Structure for function 81R
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Click the highlighted “/nsert New”button to create a second test sequence.

B 0 5 < | Ramp 202191 (64 Bits) - CE-6710 (0340419) - a pd
Home  Display  Software Options [7]
GF HrdSet €% GOOSE Set. @ @ insert copy 18 [& Auto Ref Angle > & 3 N°Repetitions 0 & ’ ks b [ ¢

@ syncset s, svset. B oeictese. '@ B! Va n e
Direc Insert start  Stop Static Settings Report Units | Layout
Channels t¥ Connection New | 58 Delete Al [ separate Nodes/Bin = Generation = g T = =
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Figure 34

7.1. Main Screen 81R-1

In the first sequence, configure a situation to verify the negative frequency variation of
the first element whose adjustment is at 1.5Hz/s and 1.5s. In place of “Seq 007”write ‘871R-
77 and select the option “NOO7”. Then click on the ".." button highlighted in the figure

below.
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Figure 35

7.2. Screen for incrementing 81R-1

On this screen, in the ‘Ramp Type”field, choose the ‘@F/dt” option and then select the

‘Pulsed” option. For voltage values, both initial or reset, use the nominal voltage of 66.4V

three-phase balanced ABC with a frequency of 60.0Hz. For the initial frequency variation
use -1.35Hz/s and for the final one -1.65Hz/s with a step of -50.0 mHz/s. In the field

“Generation Time in each Incr.” the user must configure a time that is always longer than

the actuation time. In this case, a time of 2.50 seconds was chosen. ‘Reset Time”has been

set to 0.25 seconds.
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Figure 36

7.3. Main Screen 81R-2

In the second sequence, configure a situation to verify the positive frequency variation

of the second element whose adjustment is at 1.5Hz/s and 1.5s. In place of “Seq 002" write
‘81R-2". Then click on the “..”button highlighted in the figure below.
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Figure 37

7.4. Screen for incrementing 81R-2

On this screen, in the “‘Ramp Type” field, choose the “dF/dt” option then select the
‘Pulsed” option. For voltage values, both initial and reset, use the nominal voltage of 66.4V
three-phase balanced ABC with a frequency of 60.0Hz. For the initial frequency variation
use 1.35Hz/s and for the final one 1.65Hz/s with a step of 50.0 mHz/s. In the field
“Generation Time in each Incr.” the user must configure a time that is always longer than
the actuation time. In this case, a time of 2.50 seconds was chosen. ‘Reset Time”has been

set to 0.25 seconds.
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7.5. Pick-ups assessments

Clicking on the ‘Ramp” field, as shown in the next figure, configure two pick-up

evaluations as follows.
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Figure 39

Instead of “Eval.7”write ‘87R-1", in Ramp select ‘87R-7 > NOO7” for “Condition” set
‘Blo1 (1), for “Type” choose “dFadt’, for “Output” set “Va’, in the field ‘Nom Value” set -

1.50Hz and in the fields related to deviations set 100mHz/s.
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Figure 40

Clicking on the “+”icon in the previous figure inserts one more evaluation. The
configuration must be done in a similar way to the first evaluation with changes in the binary

and values of the pick-ups.
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7.6. Adjusting Graphics

Double-click on the “Waveform” option and maximize the screen to choose the

relevant signals and insert markings for time analysis.
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Figure 42

Deselect the “AO_V04” channel and right-click on the voltage graph and choose the
highlighted option.
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Figure 43

Select the current channels graph and click on the “Delefe”key. Repeat the procedure

for the DC analog outputs and binary outputs graphs.
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Figure 44

Right-click in the voltage channels window and increase the height of the graphs. The
next step is to select only the binaries “B/07", “BI02", “BIO3” and ‘BI04
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Figure 45

7.7. Time analysis

I

To evaluate the time, the value of the frequency variation where the last decrement or

increment of each sequence occurs must be marked. To find these values, cursors are

used. If necessary, a zoom can be performed to verify the moment of time where the

marking must be set. To do this, left-click and drag into the desired region. To remove the

zoom, just double-click on the graph. The following figure shows the time for the two

elements.
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Figure 46

According to the previous figure, it can be concluded that the time required for the first

marking is 16.75 seconds and for the second one, 36.25 seconds.

7.8. Inserting markup

To insert the markup right-click on the graphic and choose the following option.
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Adjust the first time and repeat the procedure for the second mark.

‘Add Marking X
Time: I‘IE,T-"EE—
Descr: | Mark(1
@ Visible
Ok Cancel
Figure 48
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The markings are shown in the figure below. To return this window to the initial

position, double click on the top bar (highlighted in green).

NOOT - Vokages
] ao_vm & A0_vo2 [#] AD_v03 [F] AD_Vo4

001

Binary Inputs
[ Biot [¥] BI2
[£] it [£] Bi12

) Bio7 [ eio

BiO1
Bl02
BID3
BID4

oA el [ 1

il

Figure 50

7.9. Time Ratings

By clicking on the “7ime” field, as shown in the next figure, two evaluations of

operation times can be configured as follows.
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Figure 51

Change the name ‘Eval. 7”to ‘87R-1"in the “lgnore first” option choose “Tagging >
Mark017” in the “Start” option choose Binary Input ‘B/07 (7)’, in the “End” option, choose
Binary Input “B/02 (7)”. In nominal time, set 1.5s with deviations of 50.0ms. The figure
below shows these settings.
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Figure 52

By clicking on the “+”icon, one more evaluation is added and its adjustments are

made in a similar way to the first evaluation.
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Use the command “A/f + G”to start the generation. The next figure shows the final

result with the pickup values found.
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Figure 54

The following figure shows the operating times.
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Figure 55

8. 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 56

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.

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

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




<

47

CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

2 | [ 5 = | Ramp 202191 (64 Bits) - CE-6710 (0340419)

Arquivo Print Preview
@& B % g 49
&) 2 ETwopages
Print  Page Exportto Export 100 Previous Next Close Print
Setup  Word Office to PDF % Page Page Preview
Print Export Zoom View Close

=

GOINERRNE

RAMP - TEST REPORT

Descr.: Rate-of-Chance Frequency (001)
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1. Device Tested
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City: Uberlandia; State: MG
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Figure 57
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9. Appendix A - Manufacturer Tolerances

Overfrequency Elements
Pickup and reset 10.01 Hz of the theoretical value

Underfrequency Elements
Pickup and reset 10.01 Hz of the theoretical value

Time Measurement
Fixed Time $1% of the setting or 225 ms
(the greater)

Note: The total trip time is equal to the adjusted fixed time plus the time defined in "Activation Half-time”
(see Frequency Units).

Figure 58
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10. Appendix B - Terminal Diagram

+ Analog Channels DLF-A

49
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11. Appendix C - Parameter Equivalence between Relay and
Software

Table 2
Ramp Software ZIV DFL Relay
Parameter Figure Parameter Figure
Pickups
81R-1 41 ROC frequency Pickup 17

81R-2 41 ROC frequency Pickup 18

Times

81R-1 53 ROC frequency Delay 17

81R-2 53 ROC frequency Delay 18
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