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Test Tutorial

Equipment Type: Protection Relay

Brand: Schweitzer (SEL)

Model: 751A

Function: 25 or RSYN — Synchronism Check

Tool Used: CE-6006; CE-6707; CE-6710; CE-7012 or CE-7024

Objective: Test when two systems can connect, respecting

voltage, frequency and angle limits, that is, if they are in

synchronism.
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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 tested must
always be consulted.

ATTENTION!

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

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

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the SEL 751A relay in the Synchronism software

1. Relay connection to CE-6006
Appendix A-1 shows the relay terminal designations.

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin A0l on the relay

terminal and the negative (black terminal) of the VVdc Aux. Source to pin A02 on the
relay terminal.

Vdc Aux
Méx. 265V RELE
o
o -
Figura‘l

1.2 Voltage Coils
To connect the voltage coils, connect the voltage channels V1, V2 and V3 to pins

EO1, EO2 and EO3 of the relay terminal and connect the common of the voltage
channels to pin EO4 of the relay terminal. Then connect channel V4 with pin EO5 of
the relay terminal and its common to pin EO6.

® 0 JE% |E03 |E02| EO1
o 6 | 06 E04

M2 13| 4] 15 16

90
© 0 05
0 0:
©0 0=
©
©

Figure 2
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1.3 Binary Input
Connect CE-6006 binary input to relay binary output.

e BI1to pin 301 and its common to pin 302;

The following figure shows the details of these connections.

G 2

BI3 BIS

301 3oz'|*

F
®
-+

Bi4 BI6 BI8

. =

~ J

Figure 3

2. Communication with the SEL 751A relay

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

Figure 4

Click on the icon highlighted below to parameterize the communication settings.
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%3 AcSELerator® QuickSet - [Getting Started with QuickSet]
File Edt View Communications Tools Windows Help Language -|=x
OGBIHE | BB |00 | s|ler|anm

QUICKSET

Settings

Read

Read settings from a connected device

Device Manager
Open Device Manager

Communication

0[] Rxo[]  Disconnect ted 10.0,

Figure 5

This relay allows three communication options: via serial cable, Ethernet cable and
via modem. In this tutorial we used the communication via Ethernet, in this first case
visualized on the front panel of the relay through the path “SET / Show > Port> 1>
Port 1 Settings” the adjustment “IPADDR” equivalent to setting “Host IP Address”
and the “TPORT” option equivalent to the “Port Number (Telnet)” setting.

Communication Parameters 8]

Active Connection Type

INetwork I v ]

Serial | Network | Modem |

Connection Name

[ ¥
Host IP Address
[10.0.0.15 |

Part Number(Telnet)
& |

File Transfer Option

OFP ORaw TCP

@ Telnet OssH

- |

Level One Password

lolo.. |

Level Two Password

‘oooo l

[ Save to Address Book ] [ Default ]

I OK I [ Cancel ] [ Apply ] [ Help ]
Figure 6
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To read the relay settings click on the icon highlighted below.

3 AcSELerator® QuickSet - [Getting Started with QuickSet]

File Edit View Communications Tools Windows Help Language -|&x
OABJIHD  RB|od | p|ler | am|B

QUICKSET
Settings
New
Create new settings
Read
Read settings from a connected device
Open
Open pres tings

Device Manager
Open Device Maniager

Communicati

Confi
Manage
Manage offiine settings and databases

Update

Install and update Quickset software and drivers

0[] Rx0[] Open: Connected 10.0.0.15 23 Terminal = Telnet File transfer = Yiodem

Figure 7
3. Parameterization of the SEL 751A relay

3.1 General
After reading the relay data click on the “+” sign near to “Global” and then
“General”. This tab set up the nominal values of phase sequence and frequency.

3 AcSELerator® QuickSet - [Settings Editor - New Settings 2 (SEL-751A 011 v5.15.1.2)]

File Edit View Communications Tools Windows Help Language - &%
6aBIHD (BR|( 0O R |ewr|[om
= © Global
e General
© EventMessenger =
© Setings Group Selection EIRRIHess o)
© Synchionized Phasor Measurement [nec v | Select: ABC, ACB
© Time and Date Management Settings )
© Breaker Failure FNOM Rated Frequency (Hz)
© ArcFlash Protection 60 | Select: 50, 60
& © Analog Inputs
@ O Analog Outputs DATE_F Date Format
© Station DC Battery Moritor [mov | select: MDY, YMD, DMY
& © Input Debounce
© Breaker Monitor FAULT Fault Condition (SELogic)

© DataReset ‘SOGlP OR SON1P OR S1P1P OR 51QP OR S0Q1P OR TRIP ‘ @
© Access Control
© Time Synchronization Seurce

# © Groupl

# O Gioup2

# © Group3

& © Front Panel

# © Report

# © PotF

#-O Potl

® © Pon2

O Potd

# O Potd

© Modbus User Map
# © DNPMaps

Parti#: 751A51ABA3A72851230 | Global : General ¥ Relay.rdb

Tx0[] RxD[]  Open: Connected 10.0.0.15 23 Terminal = Telnet File transfer = Yiodem

Figure 8
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3.2 Main
Click on “+” signs near to “Group 1" and “Set 1" and choose the option “Main” in
this window set up the values of transformation ratios both CT and PT.

3 AcSfLerator® QuickSet - [Settings Editor - Falha do Disjuntor (SFL-751A 011 v5.15.1.2)]

e p—— x|
Lo dHd 298 00 W v 3 o

RID Relay Idantlier (16 charaxters)
SELTSIA

TED Termin Mdeckir (16 characters)
FEEDER RELAY

CTR Phass (1A,18,1C) CT Ratlo
2 Range = 1105000

CTRN Newtral (IN) CT Ratlo
120 Range = 10 5000

1GRC 16 Source (messured, cakulated)
Selact: MEAS, CALC

CIRG Residad (1G) CT Rato
Range = 110 5000

PTR PTRato
160,00 Range = 1,00 to 10000,00

PTRS Syreh. Vokags (v5) PT Ratha
160,00 Range = 1,00 to 10000,00

o-Line (voks)

20,000 440,00, CFF

CELTA_Y Transfomer Connection

wiE v Select: WIE, OELTA
SBILEV Single Voltage Input

N ¥ Select: Y,

Parté: TSIASIABAIAT2ES1230 Group 11 Main % Tutorisis.rchy
T[] RD[T] Oscomeded 10.0.0.15 23 Termnal = Teinet  Flo transfor = YModen

Figure 9

3.3 Synchronism Check
Choose the “Synchronism Check” option and adjust the maximum and minimum
voltage value allowed, adjust the maximum frequency and angle difference so that
synchronism occurs. Parameterize which phase is used for reference and the breaker
closing time. The “BSYNCH” setting must be parameterized as zero so that it does
not block the synchronism function.

3 AcSELerator® QuickSet - [Settings Editor - Sincronismo (SEL-7514 011 v5.15.1.2)]

File Edit View Communications Tools Windows Help Language - &%
AaGBRBIHA 00 R | w@| 20
© Event Messenger Al = ~
© Sellings Group Selecton Synchronism Check
© Synchionized Phasor Measurement
© Time and Date Management Setlings Enable

© Breaker Faiure

8 it E25 Synchronism Check Enable

® © Analog Inputs v V| select: ¥,
# O Analog Outputs
© Station DC Battery Moritor Voltage

® [rput Delitice 25110 Voltage Window - Low Threshold (vols)

© Breaker Monitor
61,40 Range = 0,00 to 300,00

© DataReset
© Access Control

® i i souse 25VHI Yoltage Window - High Threshold (volts)

= © Group1 71,40 Range = 0,00 to 300,00
= Set1
7L : Main 25RCF Voltage Ratio Correction Factor

®-© Overcurent Elements 1,00 Range = 0,50 to 2,00

 © Time Overcurrent Element
© RTD Maximum
® Undei/DitVokags 255F Maximum Slip Frequency (Hz)
2 0,200 | Range = 0,005 to 0,500
© Power Factor
© Power Elements
# O Frequency
© Trp and Close Logic

®

25ANG! Maximum Andle 1 (degrees)
5 Range =0to 80

© Recloser Control

25ANG2 Maximum Angle 2 (degrees)
© Demand Meter ——

Range = 0to 80
#® © Logic1 25 £t
© Graphical Logic 1 -
@ © Group2 Misc
&-@ Gron 3 SYNCPH Synchronism Check Phase (VA,VB,C or deq lag VA)
9 fonlael A | Select: 0, 30, 60, 90, 120, 150, 180, 210, 240, 270, 300, 330, VA, VB, VC
# © Repat
ol E”": TCLOSD Breaker Close Time for Angle Compensation (millseconds)
sl 50 Range = 1 to 1000, OFF
@O Pot2 =
e ] BSYNCH Black Check (SELogic)
® © Potd 2 1=
© Modbus User Map @ 3
Parti: 751451 0 Group 1 ism Check % Tutorisis.rcb

T*0[] RxD[] Disconnected 10.0.0.15 23 Terminal = Telnet  File transfer = YModem

Figure 10
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3.4Slot C
By clicking the “+” sign next to “Logic 1~ and then “Slot C” you can assign the
function trips to each output using “Relay Word Bits”. The output has been
associated as follows:

INSTRUMENTOS PARA TESTES ELETRICOS _—

e OUT301 — Synchronism element trip 25-1;

ﬁ AcSELerator® QuickSet - [Settings Editor - Sincronismo (SEL-751A 011 v6.10.13.0)] - x
@ File Edit View Co ations Tools Windows Help Language _ 8 x
CRBIHAD (BB ©0 | | @R | 2B

O BreakerFaire ~

L@ Arc-Flash Protection Slot C

© Analog Inputs -
© Analog Outputs OUT301FS OUT301 Fail-Safe
@ Station DC Battery Monitor ~ | Select: ¥, N
© Input Debounce
@ Breaker Monttor
© Dats Reset
© Access Control
© Time Synchronization Source OUT3027S OUT302 Fail-Safe
~-@ Group 1 o Select: ¥, N
VO Setl
e @ Main 0UT302 (SELogic)
© Overcurent Blements o
© Time Overcurent Element
@ RTD OUT303FS OUT303 Fail-Safe
© Under/Over Voltage | select: ¥, N
i@ Synchronism Check
i@ Power Factor OUT303 (SELogic)
L0 Power Bements ‘n
© Frequency
i@ Tip and Close Logic OUT304FS OUT304 Fail-Safe
@ Recloser Corttrol | select: v, N
i@ Demand Meter
E’]\g Logic 1 OUT304 (SELogic)
i@ SELogic Enables o
- © SElogic Latch Bits
- © SElogic Variables and Timers
i@ SELogic Counters
@ Math Vaniables
L@ SltA
O SotD
O SotE
“@ Mimored Bits Transmit SELogic Equ
@ Graphical Logic 1
 Grouo 2

Be [=
g5
"l
@
il
B
=l

I

I

I

v
>

Part#: 751A51ABA3A72851230 Logic 1: Slot € ¥ SEL751Ardb
T™XO[J RXD[] Disconne cted COMS: Prolific USB-to-Serial Camm Port 32400 8-MNone-1 Terminal = EIA-232 Serial  File transfer = YMadem

Figure 11

After making all the adjustments, click on the icon highlighted in green in the
previous figure to send the modifications to the relay. The next figure shows the
options that have been modified. To send the changes click “OK .

3 Settings Group/Class Select @

Select Groups/Classes to Send
Global |

Set2

Set 3

logicie oo g

Logic 2

Logic 3

Front Panel

Report

Port F

Port 1

Port 2

Port 3

Modbus User Map 0K

DNP Map 1 Settings

DNP Map 2 Settings

DNP Map 3 Settings Cancel

e i B B R R S

Figure 12
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4. Synchronism software adjustment

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

PRy

Conprove
Test Center
Figure 13

Click on the Synchronism software icon.

INSTRUMENTOS PARA TESTES ELETRICOS _—

G Conprove Test Center 2,02,162 —

G Conprove Test Center

CONPROVE Version 2.02.162
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [ Diferential A Multimeter
@, VCC Aux 1“F Power Directional
EIE Calibration " Distance
T Test Plan % Master
Remote Generation Meter
£f PSBOOS Setup
ﬁ Ramp Equipment Set. / Tests
Ll: Hamonic Restraint # Settings
Prlmary %9 Sequencer ﬁ o
Primary Tests |¥ e re— | tw Software Language W
$ cT j? Overcument
A
v T @] Transducer
“F Transformer [@& Transient Playback SuppDrt
! Documentation and assistance
§2 Resistance Yz Volts/Hertz I Tutorial
w7 PMaster P
D \Videos
&5 Contact
Other £J Foum
Additional aplications 4 User Manual v
Transient View 4 Quick Guide v
-
2 Validate PDF Reports mr Seff-diagnosis
8
W Statistical Analysis T Remote Access

Copyright = Conprove 1584 - 2021

Figure 14
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TIpEE-
m Home  Display  Software Options [7]
@r HrdSet <% GOOSE Set Ll 1
| | settings X
@ sync.set s, sV Set
Channels start
Direc 3 Connection General Inform.  System  Noles40bs.  Explanatory Figures  Check st Others  Connections
Hardware Test
Trigger Search Traiectory  Test Seftings [Schooean - T
~Insert/Edit Points =
Insert/Edt Tested device: o Legend:
=1 4 @ T L 4 Points not Tested
i 60,00 Hz | @ Foints Tested
New Point iV Location :
- Substation: | -] Colors: NT OK FError
Sequence ecl | ! 2000° REF  2000°
I Address: | <] : k8 N
: { y
o | > ]
Test Paints Responsible:
Points Tested
Name: | ~]
System Seiti
No. v av Freq | Al . izlin
Tool Test : 5
CE-6006 Series Num : [03207116302101110011X06X
Defack v Preferences oK Cancel £Hz [Hy]
Syst.2 [] Bk Cmd [] Brk Close [ Reply . I
ErrorsList | Protection Status
3 | ONLine New Aux Source: 0,00V Heating: 0%

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

B ¥ Mext Point g Clear test I F-}_a-_GWauEfnrm
. . o
% Next Line % Cleara * Phasors
Start  Stop Settings
t sync.
Generation Options
Figure 16

Inside the “Sertings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This does reporting easier, as
this tab will be the first to be shown.
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I 4 I
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
General Inform.  System  Notes & Obs. Explanatory Figures Check List  Cthers  Connections
Test:
Synchronism Descr: | Synchronism Check Date: |
Tested device:
identf: 23031382 | Model [751A v
Type: |L|ne Protection v| Manufacturer: |Schwanzar v|
Location:
Substation: [CONPROVE ~]
Bay: |1 v
Address: |\"\sconde de Ouro Preto, 75 - Custédio Pereira v|
Cy: [Uberiandia v State:
Responsible:
Name: |Mi:ha| Rockembach de Carvalho v|
Sector: |Eng\naenng v| Registry: | 00001 v|
Tool Test:
CE-6006 Series Num |032ﬂ71 163021071110011XXX
Default v Preferences oK
Figure 17
4.3 System

In the following screen, within the Nominal sub tab, the frequency values, phase
sequence, primary and secondary voltages, primary and secondary currents,
transformation ratios of VTs and CTs are configured. There are also two sub-tabs
“Impedance” and “Source” whose data are not relevant for this test.
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Settings X

General General Inform. Motes & Obs. Explanatory Figures Check List Cthers  Connections
NOO1 > | =

Synchronism Nominal

Impedance  Source

— P
Frequency: | 60 Hz - b _IWL"... O Forward @‘ .[[‘[ }.[

Phase Seq.: ABC w~ c A

3 power: |47.80 MVA

8
Tp: [15.93 MVA @ —w| OB ng”
Primary Voltage (FF): [12.80 KV j{ =

(FM): | 7.97 KV
Primary Cument: | 2,00 kA g

Secondary Votage {FF): [115.0V
(FM): |66 40V
Secondary Curent: |5.00 A
YTRF:
1200 Phase | F Meutral | N

Ground | E Displ D
CTRF: [4000
VTRD/VTRF: [1,00 Voltage Currents
CTRE/CTRF- |1,00 ! Va i la kto VO |1.00
. FN |2 Vb F |& Ib
Invert Polarity: 3 v = c kto V2 [1.00
LI VTsF LICTsF ktol0: |1,00
O vro Ccre E 8 F
D 4] w EP |9 IEP ktol2: [1,00
Default Ev Preferences QK Cancel
Figure 18

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 even create a
diagram with all the schematic of the connections between the test set and the test
equipment.

5. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

¥ | O 5 [ = | Synchronism 2.02.162 (64 Bits) - CE-6006 (0320711)

Home Display Software Options

= Hrd Set £°0 GOOSE Set B » Next Point «f Clear test
’- » 'j
@ sync.set s, SV set o e T e
Channels Start  Stop
Direc | t+ Connection

Hardware Generation
Figure 19

Then click on the highlighted icon to configure the hardware.
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Channels Direct, o X
i EEE0E) e pometed - © =] Efg GOOSE... Autoassociate I' Mtoassociate Iv Cancel
< Serial Number:
5 03207116302101110011XXX ~| .. | ] ONLine ®v S. Value Clean I' Clean I' Import Export &
Outputs: Analog. and SV Inputs: Analog. and 5V Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
= St | = - e Analog Outputs  Samplsd Valus Outputs «[»
12 My O Forward @ B> S agR T I:l | SR
Nominal Lne  Source Coeen ‘ Hardware Point
PhassSeq: ABC v R ) w00t v -
3p power: [E7E0MVA ADVI4 V4 N0z vva ~w
> [5mvA | ADVOS |5 N0z v |w v
sy ot 1 [T AD VUG |VE - wonz  +|ve -
e [FsTRe
Primary Cumert: [200kA 1
Secondary Votage (FF): [1150V B
Fny [ee20v Current Channels [ I~~~
Socondory Curert: [50R Voltage Channel Curents | Channel Descr. | Hardware Node Point
1| va  |aoom v 5] &
LLgl1200 w2 w v ~|Ff s |
CTRF: [4000 3| v |aovr - ik
VTRD/VTRF: [1,00 Vab /[ E |8 IE
CTRE/CTRF [1o0 FF Lz v | B3] P
Reverse Polary ca v
i e D [4] wo v
Ovio OcTe e W | (- - kIO
V2 ~ k12
[ Equal Parameters Among Nodes k [evo1o0 [wvz]io0 k [ [too [tz [100

Figure 20

Choose the channel configuration adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.

Settings x
Master Slave Binary Qutputs: Audliar Source:
Initial State 250V
Model: | CE-6006 Serial N%: 0320711630210111001 130X BO1: |NO  ~
220V
BOZ: |NO ~
Analog. Outputs Default Fi
Default - Voltages: BO4: |[NC V
(®) 6x 300V; 30 VA

) 3x300V; 90 VA 48V
O 3x300V; 150 VA

V1 V2 V3 V4 V5 V6 Currents Analog Input 4V
) 3x600V; 150 VA ° o Clamp Scale Other
() 2x 300 V; 200 VA 1A [ 100mV/A (104) ~

O 1x300'V; 400 VA 1B 100mV/A (108) ~ o

IS 100mVAA (108) ~ 110,00 v

N1 | N2 L N3 [N4 N5 L N6

vi Vi V4 Ve
Binary Inputs:
(O Not Used [ Connect VTs Cortact [5Vpk 50Vpk 100 Vpk
Default - Curents: BI1 & BIZ: .
O 6x20A: 30 VA
Ol3x20A 30VA ~ BI3 & Bl4: .
O 3x20A: 150 VA BI5 & BI6: .
O 3x 404150 VA . . . . . . BI7 & BIS: .
O 2x 60 A 200 VA ©0 090 e '
O 1x120 A: 400 VA M 12 13 14 15 16
Electromechanical:

O 2x 20 A; 400 VA
() 1x 30 A; 600 VA
O 1x24 A; 1100 VA

® Mot Used [1 Connect CTs

TIP: To avoid performance protection, connect the cument channels before confirming the setting

Figure 21
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On the next screen choose “Basic” and on the next window (didn’t show) choose
“YES”, finally click on “Confirm”.

Channels Direct. O X
o
&) voce R O
Set
CE-6006 Ad d
5 © Advance <0 GOOSE... T
= Serial Number:
c N1 £ 09 1100 = 5, 5. Val
5 |03207116302101110011XKX .| [J oNLine . 5. Value... import.. Expart...
Figure 22

6. Synchronism Adjustments
6.1 Synchronism > Systems Screen

Click again on the “Settings” icon and then “Synchronism > Systems”. In this tab,
the data of system 1 must be inserted, specifying its composition: Single-phase,
Three-phase FN or Three-phase FF. The reference voltage must be adjusted, and
depending on the case, it is necessary to compensate for the phase shift inserted by
the transformer.

For system 2, it must be configured similarly to system 1 regarding its composition
and reference voltage. In this same screen, the primary and secondary voltage values
are adjusted, in addition to the primary and secondary currents. For the circuit
breaker, the time value for its effective closing must be entered. There is also the
“Equal Levels of System 1" field, which when selected, equals the voltages of system
2 to system 1.

Rua Visconde de Ouro l-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202
Fone (34) 3218-6800 Fax (34) 3218-6810
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15



S 4
NPROVE

INDUSTRIA & COMERCIO

A ——
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
General I Systemsl Sync. Settings
System 1: Breaker
Synchronism Ref.Comp. Tif.FM ~| Ref: Va ~ Starting Signal: | Pulse ~
Angle Transformer Ph. Shift: |0 Closing Time: 50,00 ms
System 2. Equal Levels of System 1
Ref Comp. | Monof. Ref: |Va Phase Seq.: AEC
Primary Voltage (Ph-Ph); 13,80 kV Secondary Voltage (Ph-Ph): 115.0 W
Primary Current: 200 kA Secondary Cument: 500 A
System 1: System 2:

Default  {w

Figure 23

6.2 Synchronism > Sync. Settings

This screen stipulates the differences in voltage, frequency and the maximum
tolerable angle for synchronism to occur. The maximum and minimum permitted
voltage and frequency values are also adjusted so that synchronism occurs. These
values are adjusted in percentage referring to the nominal values of the system 1.
Also set the maximum time for synchronism to occur (adopted 15.0s) and the relative
and absolute tolerances for voltage, frequency, time and the absolute tolerance for the
angle. Tolerances are adjusted according to the values in Appendix A.

Rua Visconde de Ouro I3reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202
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Settings X
General Systems  Sync. Seltings
[] Defined Values Based on Primary
Synchronism
[ dV's in% of VRef

dVMax+ |5.00V VMax Sync. Route: [150,00 % Max Time Sync.:  |15.00s
dWMax- |-5.00V Vmin Sync. Route: |50.00 % Min Time Sync.: 0,.00s
dFMax: |0.20 Hz FMax Sync. Route: | 150,00 % S
dFMax Dead Zn: |0.00 Hz
dFMax-: |-0.20 Hz FMin Sync. Route: |50.00 %
dFMin Dead Zn:  |0.00 Hz
dAngMax: (25,00 %

Voltage Tolerance: Ang Tolerance: L A cocedbocos 1_ ___________
Rel: |1.00% Abs: [4.00° i
Abs: 050V i
1
Freq Tolerance: i
1
Rel: [1.00% i
1
Abs: |0,05Hz |
1
Time Tolerance: i
Rel: [5.00% i : ! :
d 0 i 0
Aps: [100,00ms : 5 | 5 :
I . [Trr e Lz [fiz]

Default  {w Preferences Cancel

Figure 24

7. Test Settings

In the “Test Settings ” tab, the correct direction of the voltage generation channels and
the stop interface must be done. The binary input responsible for the synchronism
function is BIO1. Check the option “Enable Pre-Simulation 1 in the “Not Sync.”
mode for 90ms.
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| O 5 [ = | Synchronism 202,162 (64 Bits) - CE-6006 (0320711)

m Home  Display  Software Options

@ Hrd Set % GOOSE Set [ lext Point gf Clear test = s Wavetorm e ) AV .F.w @
5 =
@ sync.set s, Svset » Nextline & Cleara *} Phasors > P3| |Es *
Channels Start St Settings Present Recreate Restore View
Direc €3 Connedion T sync. Report |8 | rel Charts layout  ~
Hardware Generation Options Report Units Layout

Trgger  Search  Traiectory | Test Settings |

(Generation Channels Direction Enable Pre-Simulation 1

[] Enable Pre-Simelation 2 [] Enable Post-Simulation

General ation Channel Mode Nominal - Not Sync. ~ *
Va_S1 | AD_VOT {Hrd: V1) ~ v 6640V |0°
Vb_S1  AQ_VO0Z (Hrd: V2) -1 [ v2 66,40V 2400°
Ve_S1 | AD_VO3 {Hrd: v3) - [ 6640V 1200°
Va 52 AD V04 (Hrd: V) ~f |ve 6640V 1800°

| Time Pre-Simuiation 1: [50,00 ms. I

Binary Outputs & Goose - Simulation Binary Outputs & Goose - Pre-Simulation1

BO 0:0:0:0:0:0 ~|[e0 0:0:0:0:0:0 ~
GO GO
interf. V> | Disab v Interf. £ | Disab. v
Interf. V< | Disab v Interf. f< | Disab. ~
Stop Interf.  BID1 (Hrd: BI1) .| niial |NA v
Tigger Interf. | Software v .
Wait for PPS [] 000s
13 | ONLine New - Aux Source: 110,00V | Heating: 0%

Figure 25

8. Trigger Test

[ inwv. Phase VTs 51
[ Inv. Phase Ts 52

Search Test

Initial step: | Min. Resalution

Absol. | 10,00 mHz Absal. Vokt.: | 100,00 mv
Rel. Freq.: [1,00 % Rel. Volt: [1,00 %
Wait time for every Inrementation: [300,00 ms

Muttiple of Tolerance for Verfication Test: [1,05 o
Boost tima- [0 00 me ¥
Based Only on Values Generated

Cycle to Cycle Generation

In the trigger test, points inside and outside the synchronism zone are verified. The
points represent the difference in voltage and frequency with respect to system 1. You
can also specify an angle difference for the two systems. To insert the points click on
“New Point” and choose a point directly on the graph and then on the item
“Confirm”. Another option is to choose the voltage, frequency and angle difference
values by writing these values in their respective fields. The last option would be to
click on the “Sequence” option and choose an angle step so that several points are
automatically created on the edges of the sync zone. The nominal values of voltage
and frequency of system 1 must be adjusted. The figure below illustrates this

situation.
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¥ | Q5 [ = | Synchronism 2.02.162 (64 Bits) - CE-6006 (0320711) X
Home  Display  Software Options 2]
GF HrdSet % GOOSE Set [~ > NextPoint g C st fs Waveform 1 f\, A% .Fw
- ) . = %7 |
@ syncset 5, svset » Nextline €9 Cle < el £
Channels Start  stop settings P Recreate Restore
Direc  t¥ Connedion Syne m el Charts Layout
Hardware Generation Options Report Units Layout
e e
Insert/Edit Points - Waveform sors | Synchonism <
General Options D o Legend
.00 -2}
System 1 Sequence
VEN: [520v Sequence Step 000 @ Palnte et Tested
400 :
i f 60.00 Hz Number of Points:  [22 g ; & Points Tested
New Point v H i
] 0.00 3.00 H i Colors OK Emor
: | 2500° 25.00°
: 200 ; . REF i
g : 7 A
1,00 { \
Test Points = 2
Poirts Tested H : 4F OHz
System Settings Breaker ClosingGi| | 200
No. v av Freg AFreg 120 v av Freq AF
-3.00
-400
< 24 5,00 Hz [Hz]
100.0m 0 100.0m

Errors List Protection Status

€3 | ONLine New Aux Source: 110,00V Heating: 0%

Figure 26

Choosing the sequence with a step of 30.00°, phase-neutral voltage of 66.40 volts,
frequency of 60.00Hz and clicking on the button “Confirm” the following points are
create:

W | [ 5 [ = | Synchronism 202,162 (64 Bits) - CE-6005 (0320711) - X
Home  Display  Software Options 2]

a & Hrdset <% GOOSE Set ’ [ > Next Point pewaerom % Dl s .Fw ﬁ%
@ sync.set s, svset » Mext Line Cle: “—1 5. Phasors PSI K

Channels start | stop Settings L
Direc T3 Connection s * sync.

Recreate Restore View
m el Charts Layout

Hardware Generation Options Report Units Layout

Trigger Seach Traiectoy  Test Seftings

Insert/Edit Points = sors | Synchonism o
Insert/Edt o o Legend
Edit Point [av 600 € Points not Tested
! [so000 He D ; ® Foinis Tested
New Point  iv [ - T ETEELTE - STEEETETERTE ;- Erey] H
! Jo 4 ; Colors OK Ermor
Sequence Check 300 g : : KO0 pEe  -2500°
30,00 ; ; B g edemo
Remove 200 / .\\
1,00 L )
Remove Al : f i ' R
0—d& —
1,00 et ! | : V364V
Test Point = : : i t :
est Points i 3 i : dA:-29,00 " ol
Poirts Tested o I : : O 3535 mHe
System Setfings Breaker Clasing G H
300
~
No. v av Freq | AFreq A8 v Av Freq
400
ot 8640V 0V | &015Hz | 1475mHz | -2300° | -29.00° - - - PSS D B S S A
@ | esd0v OV | 6025Hz |2525mHz | -2300° | -29.00° - - - vi] 600
< > Lz Hz]
Syst. 2 [F] Bk Cmd 7] Bik Close [ Reply -200.0m -100.0m 0 100.0m 200.0m
Errors List Protection Status
3 | ONLine New Auwc Source: 110,00V | Heating: 0%

Figure 27

The next step is to start the generation through the “Start” button or the shortcut “Alt
+ G . The figure below shows the final test result.
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¥ Q5 = | Synchronism 2.02.162 (64 Bits) - CE-6006 (0320711) - b4
m Home Display Software Options 2]
@, Hrd Set &% GOOSE Set B o Cleartest s Wavetorm R~ LAVRIY 3 = =
’ o e D w ] iz
@ sync.set s, svset ‘!{ Cle - Phas PilIEs RS
Channels Start  Stop ngs resent create store  Vie
Direc €3 Connedion - T sync. Report |5 rel Charts layout  ~
Hardware Generation Options Report Units Layout
Trigger Search Trajectory  Test Setings
" Insert/Edit Points - s -
-
Insert/Edit o ‘ g Legend
[eaov = .00 € Points not Tested
Sy VFN: |8275v B @ + ,,,,,,,,,,,,,, Oreesemcadtesaeag
i 60,00 Hz f: 60,25 Hz o ; i @  Poits Tested
New Point  {v | : pe==a L et J) rrrrrrrrrrrr ] g oms fese
: o S HO== i 577 Coors OK  Error
Sequence Check 300 : : 2500° REF 25007
-30.00 g : : i
Remove 200 H B i : \
1,00~ i : /
Remove Al : : i : s
v 0 @ t O_I
Test Points - 1,00 : : ; :
Points Tested ; : : : P
-2.00 i o § H : 252.5mHz
System Settings i ¥ C? :
~ 300 : ; : ;
No. v AV Freg AFreq AG Stals : :
@ ]
-400 : : :
213V | 6015Hz 1475mHz | -2300° | -28,00° Passed B | e ( femmmmmomecne o  aRRREE :
500
................ o S N N — N—
384V | 6025Hz 2625mHz | -2900° | -23,00° Passed &0 ‘Jf
© ‘ AHz [Hz]
Syst.2 [] Bk Cmd [ Bik Close [ Reply -200.0m -100.0m 0 100.0m 200.0m
ErrorsList | Protection Status
13 | ONLine MNew Aux Source: 110,00V | Heating: 0%

Figure 28

9. Search Test

This test will not be performed as the relay does not have the necessary resources.

10. Trajectory Test

This test has the same objective as the “Trigger Test”,

finding the moment of

synchronism, however the difference is that the voltage and current values of system
2 vary over time. Differently from what happens in the “Trigger Test” where these
values are fixed. To perform the test, use the “Sequence” option with the step equal

to 30.0° reaching the following screen.
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¥ | 3 5 [ = | Synchronism 2.02.162 (64 its) - CE-6006 (0320711)

Home  Display  Software Options

G, Hid Set €% GOOSE Set W > Mext Point g Clear test s wa _— f\, A% .Fw =
- . o - % > U 74l
@ sync.set 5, svset » Nextline & Clearall + Phasors ®
Channels Start  Stop Settings Recreate Restore View
Direc ¥ Connection Sync, Charts  Layout
Hardware Generation Options Layout

Tigger Search | Trajectory | Test Setings

" Insert/Edit Points - sors | Synchonism

X

General Options D . o Legend
Sequence 008
Sequence Step 3000° = [Comis
400
— Number of Lines:  [12 — Line Tested
ewLine v
. ’ & Colors: NT OK Error
: 200
100
| Corfim | Cancel . o
Test Points N
Points Tested =D
dF 0 Hz
Start System Settings Breaker Closing ©( |
Ne. v av Freg | AFreq 28 v av Freq | AF
E
400
< 24 5,00 Hz [Hz]

Errors List Protection Status

€3 | ONLine New Aux Source: 110,00V Heating: 0%

Figure 29

Clicking the “Confirm ” button automatically creates the lines shown below:

¥ 05 = | Synchronism 2.02.162 (64 Bits) - CE-6006 (0320711) - X
Home  Display  Software Options 2]
& Hrdset <% GOOSE Set ’ B > NextPoint o G pewaerom % Dl s .Fw ﬁ%
@ sync.set s, svset » NextLine Clea S Phasors > PSI K
Channels Start | Stop Settings it Recreate Restore View
Direc  t¥ Connection ~ . sync. m el Charts layout  ~
Hardware Generation Options Report Units Layout
Tngger Search Trajectory Test Settings
" Insert/Edit Points - sors | Synchonism =
Insert/Edit ~ Legend
Inser 800 -4vg O Legen
Edit Line 700 === Line not Tested:
Y (D " — Line Tested
New Line  fv : . ;
i 500
Colors: NT OK Ermor
5 400
Sequence
300
Remove 200
1.00
Remove Al
v 0
Test Points - -1.00
Points Tested 20
Generator Start System Selfings 300
S
No. | Model | AViat AfIAL v av Freq AFreq [} G 400
5,00
1 Linear |4000mVis |324mHzis | 6040V | -600V | 6D14Hz |1386mHz | 119° 1180 | 6
5,00
12 Linear |2887mVis 20.00mHz/s 6207V | -433V | 60.30Hz 3000mHz -7803° | -7803° | 6. 700
g 2 800 Ho [Hzl
Generator [] Start Syst. 7] Final Syst. [ Brk Cmd [ Bric Close [ Reply -3000m  -2000m  -1000m 0 1000m  2000m  3000m
Errorslist | Protection Status
13 | ONLine New Aux Source: 110,00V | Heating: 0%

Figure 30

The next step is to start the generation through the “Start” button or the shortcut “Alt

+ G . The figure below shows the final test result.
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% =1 kX Synchronism 2.02.162 (64 Bits) - CE-6006 (0320711) - x
" -~ 0

Home  Display  Software Options

b3 & o | [
G, Hrd Set GOOSE Set ’ > NextPoint gf Cleartest fa Waverorm 2 S Bl s .Fw
@ sncset s, svset » Nextline g4 Clearall - Phasars el K
Channels start  stop Settings Presmt Recreate Restore View
Direc ¥ Connection . sync. Repart E el Charts layout =

Hardware Generation Options Report Units Layout

Tigger Search Trajectory Test Setings

Insert/Edit Points ] - " Chart " Waveform ” Phasors }' Synchonism -

Legend

=== Line not Tested:

Insert/Edt General Options ~ o
Start System B.00 -

System 1

f [60.002 o [30000mHz £ 6030 Hz E \ — Line Tested
iv I e et R e L LR poF CEL R b AEERL 3
B | @ g ET:R ETE 500 : :
(20 D |FTE ? - B H Cdors: NT OK Emor
|

]

s Generator rlEr— 400 \\
Model: [Lnear | (@ AVFN [ooov VEN 300 :
‘ Remove. ‘ div/a: [288.68mV/s - | 2 60,00 Hz 200 : > :
diisat: [000mbzs @ ap [12507 e |25 10 LN \t / o
; i
v @ ! g ! H
Test Points | -] = /. -\ g : dV: 1,44V
Poirts Tested 200 : : l\ H g dA:0.734°
' : ; “\ H dF: 101,0mHz
Generator a0 : | d i
8 ‘ s N
No. | Model | Avim | apm | (ooRy | fedy | Dime Status 200 : y ; B
500 . L i
n Linear [4000mVis 324mHzis | Sync. Syne. | 1240s Passed || Ty R
500
2 Linear (2887 mVis 2000mHzls  Sync. Syne. | 10.05s Passed 700
2l 5w BHe [Ha]
[ Generator [ Start Syst. [] Final Syst. [] BricCmd [] Bric Close [] Reply -3000m  -2000m  -1000m 0 1000m  2000m  3000m
ONLine | New | Aux Source: 110,00V Heating: 0%

Figure 31

11. Report

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

%1 [ 25 [ = | Synchronism 202162 (64 Bits) - CE-6006 (0320711)

prn prview - @
8% B R 44
¢ [ 1wo pages
Print Setting  Exportto Export 100 Previous Next  Close Print
Page  Word Office toPDF % Page FPage  Preview
print Export Zoom View Close

co_ore i
@ PROVEMESHEA —
z:boop ©E-600x r.:-::: i::z ce-éoox. QQNPROVE

DUSTRIA COMERCIO

SYNCHRONISM - TEST REPORT

Descr.: Synchronism Check

Date: 23/11/2021 17:30:06

; Software: Sincronismo_CTC; Version: 2.02.162
R ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model 751A; Manufacturer: Schweitzer

2. Location

Substation: CONPROVE

Bay: 1

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

Printing Preview...| N° of Pages: 08

Figure 32
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APPENDIX A

A.1 Terminal Designations

Figure 33
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A.2 Technical Data
Synchronism Check (25)
Pickup Range, Secondary
Voltage: 0.00-300.00 V
Pickup Accuracy, Secondary +1% 0.5 volts (over the range of
Voltage: 12.5-300 V)
Slip Frequency Pickup
Range: 0.05 Hz-0.50 Hz
Slip Frequency Pickup
Accuracy: +0.05 Hz
Phase Angle Range: 0-80°
Phase Angle Accuracy: +4°
APPENDIX B
Equivalence of software parameters and the relay under test.
Tables 1
Synchronism Software SEL 751A Relay
Parameter Figure Parameter Figure
Secondary Voltage 18 VNOM Line Voltage, Nominal Line-to-Line 09
(FF)
dVMax+ 23 25 VHI Voltage Window- High Threshold (- 10
66,4V)
dVMax- 23 25 VLO Voltage Window- Low Threshold 10
(- 66,4V)
dFMax+ 23 25SF Maximum Slip Frequency 10
dFMax- 23 25SF Maximum Slip Frequency (negative 10
sign)
dAngMax 23 25ANG1 Maximum Anglel 10
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