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Test Tutorial

Equipment Type: Protection Relay

Brand: General Electric - GE

Model: SR750

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.

Version control:

Version | Descriptions Date Author | Reviewer
1.0 Initial Version | 31/01/2022 | M.R.C. | M.P.S
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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 GE SR750 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 H12 on the relay
terminal and the negative (black terminal) of the VVdc Aux. Source to pin H11 of the

relay terminal.

Vdc Aux |
Méx. 265V RELE
H12

| S
‘J H11

Figuravl
1.2 Voltage Coils

Connect current channels V1, V2 and V3 of CE-6006 to pins G5, H5 and G6 of the
relay respectively, connect the three commons of CE-6006 to pin H6 of the relay.
Connect channel V4 to pin G4 and its common to pin H4.

AV4 V5 V6
©060

G4 G6 H5 | G5
Slelee "3°33
L X he =

LA L E
~0 @ @5

"1 1311415 16

Figure 2
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1.3 Binary Inputs
Connect the CE-6006’s binary input to the relay’s binary output.

e BI3to pin E4 and its common to pin F4.

E4 j F4

Bl1

Bi2 Bl4 BI6 BI8
Figure 3

1.4 Access
To get access to the relay parameters without the need to use a password, short circuit

pins C10 and C11.

|:C10 SETPOINT ACCESS -
Cll1 SETPOINT ACCESS +

Figure 4

2. Communication with SR750 relay

Before starting the SR 750 relay test, open the “EnerVista” software and download the
“SR 750" relay software, if you already have it, click directly on:

. Enerista 750-760

Figure 5

In the “EnerVista SR 750" software select: “Communications —> Quick Connect”.
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.| EnerVista 750/760 Setup Active Screen: - Sensing /f 750_TESTES: PN_

File Setpoints Actual Commands | Communications View Help

B\ § 2 6 |g] Y Device Setup

Quick Connect
Troubleshooting

& Device Setup |f|§ Quick Conney
Device |PN AL-01 4 Update Firmware

Ell ”°|| Load Analyzer Data

Save Analyzer Data
Figure 6

On the next screen choose the serial option, check which port is being used (in this case
COM 1) and for the “Baud Rate” field choose 9600.

Quick Connect

Quickly connect 704760 Setup
to a 7R0/760 Device.
Interface: Serial -
COM Paort:  |COME -

Baud R ate

Caonnect | Cancel

Figure 7

Then click on “Connect”. The following figure shows the message after connecting.

750/760 Setup [

Figure 8
3. Parameterization of the relay SR750

3.1 750 Quick Connect
General relay settings will be available after clicking the “+” sign beside to “Quick
Connect” and “750_760 Quick Connect” as shown below.
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& Device Setup |Eﬁ§ Quick Connactl

Device | j
Ee O S lI/Ol' |

=/ Quick Connect

- Device Definition
Settings
Actual Values
Commands
Communications

Figure 9

- [ - [

3.2 System Setup
The next step is to configure the voltage, current, rated frequency, potential and current
transformer transformation ratio as well as the phase sequence. To do this, click on the
“+” signs beside to “Settings” and “System Setup”.

& Device Setup I@ Quick Connactl
Device |750_760 Quick Coni ~|

fd| S| o 4|
=/ Quick Connect
= 750_760 Quick Connect
+  Device Defnition
= Seltings

* Helay Setup

=
ensing
FlexCurve &
FlexCurve B
+  Logic Inputs
Figure 10

3.3 Sensing
With a double click on “Sensing” the window below will be opened, where the
values of the nominal frequency, phase sequence and the value of the secondary
voltage must be adjusted, both for the bus and for the line.
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Bl sensing // 750_760 Quick Connect: 750_760 Quick Connect: Settings: ...| = || = |[s25n]
Sensing l
SETTING PARAMETER .

Current Sensing B Save |
Phase CT Primary 300 A

Ground CT Primary 50 A &y Restore |
Sensitve Ground CT Primary S0A

&5 Default |
Bus VT Sensing

Bus YT Connection Type
Bus Nominal VT Secondary Voltage
Bus VT Ratio

Line ¥T Sensing

Line VT Connection

Line Mominal WT Secendary Voltage
Line WT Ratio

Power System
Mominal Frequency

Phase Seguence
Cost of energy 5.0 centz/KWh

|?5D_?5Cl Cuick Connect | Settings: Systern Setup

Figure 11

After the necessary modifications click on “Save” and in the following message click
on “Yes”. (This process must be repeated whenever a change is made to any
parameter).

7504760 Setup I o I

:] Are you sure you want to save the settings?

Figure 12

3.4 Synchrocheck

Now adjust the values of the synchronism function. To do this, click on the “+ " signs
next to “Control” and then “Synchrocheck”.
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& Device Setup |EE§ Quick L‘annacr|

Device | j
SE S

=1 Quick Connect
= 750_760 Quick Connect
+ - Device Definition
=l Settings
+ Relay Setup
=l System Setup
Sensing
FlexCurve &
FlexCurve B
Logic Inputs
Output Relays
Protection
Monitoring
Testing
Control
+ - Setpoint Groups
Copy Setpoint Groups

S Synchrocheck

Synchrocheck
Figure 13

[ R s ek St o

3.5 Synchrocheck - Adjustment

Double-click on “Synchrocheck”. In this option, the ranges of voltage difference,
angle difference and frequency difference between the two systems are adjusted so
that synchronism occurs.

.| Synchrocheck /f 750_760 Quick Connect: 750_760 Quick Conn... | =B

Synchrocheck
SETTING PARAMETER .
Synchrocheck Function Control r-fi Save
Synchrocheck: Relay 3 Operate
Synchrocheck: Relay 4 Do Mot Operate J‘? Restore
Synchrocheck: Relay 5 Do Mot Operate -
Synchrocheck: Relay 6 Do Mot Operate @ Default

Synchrocheck: Relay 7 Do Mot Operate

Dead Source Permissive Off

Dead Bus Maximum Voltage 010 =% WT
Dead Line Maximum Voltage 010 =% WT
Live Bus Minimum Yoltage 0.30 xWT
Live Line Minimum Volage 0.30 xWT
Maximum Voltage Difference 1.00 kW
Maximum Angle Difference 15°
Maximum Freguency Difference 1.50 H=

750 70 Cuick Connect | Settings: Control: Synchrocheck
Figure 14
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3.6 Output Relays — 3 auxiliary

Click on the “+” signs next to “Output Relays” and then “3 Auxiliary”. All non-
synchronism conditions, including bus and de-energized line, cause the relay to enter
the “Out of Sync” state, in this way, auxiliary relay 3 will always be activated
(staying open in a synchronism situation).On this screen, the state of the contact will
be changed from “De-energized” t0 “Energized”. In this way, when the relay enters
the “Out of Sync” state, the contact will not act and when a synchronism situation is
met, the relay will close the contact.

B 3 Auxdliary // 750_TESTES: PN_AL-01: Settings: Output Relays =N R

3 Awsiliary |
SETTING PARAMETER
. Save |
3 AUXILIARY Non-operated State Energized hd
3 AUXILIARY Output Type Self-Resetting

&% Default |

PM_AL-01 | Settings: Qutput Relays

Figure 15

4. Synchronism software adjustment
4.1 Opening the software

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

oy

Conprove
\[estiCenter
Figure 16

Click on the Synchronism software icon.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com -  E-mail: conprove@conprove.com.br
10



—-—

4
CONPROVE

INDUSTRIA & COMERCIO

—— Z ——
INSTRUMENTOS PARA TESTES ELETRICOS
| @= Conprove Test Center 202171 — X
G Conprove Test Center
|
CONPROVE Versi0 2.02.171
|
| Geral Secundarios Medicao
Testes diversos Testes secundarios Aplicagies para medigio
@ Quick EZ Differential W Multimeter
), VCC Amx 1¥F Power Directional
ﬁl:’.‘. Calibration “{" Distance
P Test Plan % Master
Remote Generation Meter
D Power Quality Setup
-ﬁ PSB OoS Config. do Equipamento./ Testes
_ﬁ Aamp #‘* Settings
Prlmé riOS LI: Harmonic Restraint ﬁ UoiEefnze
Testes primarios % ST t Software Language
£t ¥ Swnchronism
&
T ﬂ’ Overcument
< Transformer 2] Transducer Suporte
N Documentagdo e assisténcia
§2 Resistance [& Transient Playback i T
gg FMaster Mz Volts/Hertz . Ny
D Videos
T3 Contact
Outros EJ Forum
Aplicagdes adicionais 4 User Manual
ransient View 4 uick Guide
Ti Vi ¥ Quick Guid
] alidate eports elf-diagnosis
B Validate PDF R & Seffd
W Statistical Analysis T4 Remote Access
L Copyright © Conprove 1584 - 2022 J
Figura 17
T oEd-!
Inicio Exibir Opgées Software
a &%, Config Hrd €% Config GDOSE Ajustes = - x
@ contig sync =, config SV H
C[;Irr:ai(s 3 Conexdo b Geral Inform. Gerais  Sistema  Notas & Obs Figuras Explicativas ~ Check List  Outos  Conexdes
Hardware Teste
Disparo Busca Pecuso  Corfigwaghesdos| | Sincronismo Deser bt [ | ]
| Inserir/EditarPontos | | -
Inseri / Editar Dieosiseacs o Legenda:
e — ;
rrrrr 4 Pontos No Testados

Novo Porta v

Sequéndia
Pontos de Teste
Portos Testados
Configurag3a do
Ne v av Freq A

Local de Instalacso:

Subestagdo:

Bay:

@ FPontos Testades

OK Emo

Enderego:

Cidade:

Responsavel

Nome

Setor: Matricula

Femamenta de Teste:

dF:0Hz

CE-6006 Nim. Série: |165011663DZ1DW11M11XXX

® St 2 @ Crd Disj @ Foh Disj @ Resp

Default v

Preferéncias oK [ﬂ] ,,,,, =

Lista de Erros. Status Protegao

3 | ONLine Novo

| Fonte Aux: 110,00V | Aquecimento: 0%

Figure 18

- &Hz [Hz]
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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.

= Hrdset £ GOOSE Set B » Next Point | | waveform i[Oy Az 'F\)XQ EIIII/A,J
- =
@ Sync. Set 5, SV Set % Next Line Clear a : “ Phasors . P3| |Es ®
Channels . Start  Stop Settings Present Recreate Restore Wiew
Direc  t# Connection T Sync. Report |88 rel Charts Layout -
Hardware Generation Options Report Units Layout

Figure 19

Inside the “Sertings” screen, fill in the “General Inform.” with details of the tested device,
installation location and the person responsible. This makes reporting easier, as this tab will be
the first to be shown.

Settings *

General General Inform.  System  MNotes &Obs.  Explanatory Figures Check List Others  Connections
Test:
Synchronism Descr: |Check Synchronism Date: |
Tested device:
Identi: (23031382 v Model |SR750 v
Type: |Feeder Protection v| Manufacturer: |GE v|
Location:
Substation: |C0npr\3ve v|
Bay: |1 w
Address: |\c"|sc0nde de Ouro Preto 75, Custddio Pereira v|
Cty: [Uberndia v State:
Responsible:
Name: |Miche| Roclembach de Carvalho ~ |
Sector: |Engenharia v| Registry: [ 0001 v|
| Tool Test:
CE-6006 Series Num.: |1G&D11663021D1111}D11XXX
Defautt  {w Preferences oK '
Figure 20
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 *

General General Inform. Motes & Obs.  Explanatory Figures Check List  Others  Connections
NOO1 > | 5

Synchronism Nominal Impedance  Source VYL

— 5 OForward QE» [ .[

Frequency: 60 Hz w b faaaal
+3 E

S
Phase Seq.. ABC - C HH
;—
| 3] ||-13E
13

1
]

Jp power: | 47,80 MVA
1p: [15.93 MVA
Primary Voktage (FF). [13.80 KV E:*:

() (] 1] (]

Ny 797KV
Primary Current: W
Secondary Voktage (FF): |115.0V E
(FNy [eB40V
Secondary Cument: |5.I}DA
VIRE: 1200 Phase | F Meutral | M Ground | E Displ. | D

CTRF: 4000
| VIRD/VTRF: [1,00 Voltage Currents
| CTRE/CTRF: [1.00 o ; ﬁ i ktoVO: [1.00

5
] 6
Invert Polarity: z o = = ktoV2: |1.00
8
9

8 EZF 8 EI“EF E ktol0: [1,00

IEP ktol2: [1,00

D [4] W EP

Defautt :v Preferences oK Cancel

Figure 21
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 tested
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
~ o o
@ sync.set s, svset ¥ NextLine €% Cleara
Channels Start S5top
Direc | t+ Connection
Hardware Generation
Figure 22

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 23

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 24
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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 g [@em
Set
CE-6006 Advanced
p o %0 GOOSE... Cancel
= Serial Number:
c N1 £ 09 1100 = 5, 5. Val
& [0320 1163021011001 1XXX .. [ ONLne v 5. Value... Import... Export...

Figure 25

6. Synchronism Adjustments

6.1 Synchronism > Systems Screen

In this tab, enter the data of system 1, 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 introduced 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 values of primary and secondary
voltage are adjusted, in addition to the primary and secondary currents. For the circuit
breaker, enter the time value for its effective closing to occur. There is also the field
“Equal levels to System 1” which, when selected, equals the voltages of system 2 to

that of system 1.
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Settings *
General Systems  Sync. Settings
System 1: Breaker
Synchronism Ref.Comp. Tif.FM ~ Ref: Va ~ Starting Signal:  Pulse ~
Angle Transformer Ph. Shift: |0 Closing Time: Os
System 2: B Equal Levels of System 1
Ref Comp.  Monof. ~  Ref: Va ~ Phase Seq.:  ABC
Primary Voltage (Ph-Ph); 13,80 kV Secondary Voltage (Ph-Ph): 115.0 W
Secondary Cument:
System 2:
i
Default Ev Preferences oK Cancel

Figure 26
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 values
allowed for voltage and frequency are also adjusted for synchronism to occur. These
values are adjusted in percentage referring to the nominal values of system 1. The
maximum time for synchronism to occur (adopted 10.0s) and the relative and
absolute tolerances of voltage, frequency, time and the absolute tolerance for the
angle. Tolerances are adjusted to the values in Appendix A.
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Settings *
General Systems | Sync. Seltings
[T Defined Values Based on Primary
Synchronism
() dV's in% of VRef
dVMax+: [10,00V VMax Sync. Route: | 150,00 % Max Time Sync..  |10.00s
dVMax-: |-10,00V Vimin Sync. Route: [50,00 % Min Time Sync..  |0.00s
Zona Mort
dFMax+: |1.50 Hz FMax Sync. Route: |150,00 % na Hond
dFMax Dead Zn: |0.00 Hz
dFMax-: |-1.50 Hz FMin Sync. Route: |50.00 %
dFMin Dead Zn:  |0,00 Hz
dAngMax: (15,00
Voltage Tolerance: Ang Tolerance: e L ___i_ ________________
Rel: [050% s [200° |
fbs: 100V i
Freq Tolerance: i
Rel: [0.50% E
Abs: (0,20 Hz i
| i
Time Tolerance: i
Rel: [050% !
Abs: 100,00 ms | ,
""""""""" e itz [Hz]
Default Ev Preferences Cancel

Figure 27
7. Test Settings

On the “Test Settings” tab, the voltage generation channels and the stopwatch
interface must be correctly directed. The binary input responsible for the
synchronization function is BI3. Check the “FEnable Pre-Simulation 1 option in
“Independent” mode. for 100ms.
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¥ | [ 5 [ = | Synchronism 202171 (64 Bits) - CE-6006 (1650116)

Home  Display  Software Options

&=, Hrd Set €% GOOSE Set [~ > Next Point g Clear test = i Wavefarm i B ax M @
@ sync.set s, svset extline @ Cleara “— . Phasors . E] kK
Channels start  stop Settings Present Recreate Restore View
Direc ¥ Connection - syne Report | B5| fEl Charts Layout
Hardware Generation Options Report Units Layout

Tigger Seach Traiectoy  [Test Settings

Generation Channels Direction [@ Enable PreSmuation 1| () Enable Pre-Simulation 2 O Enable Post-Simulation
Generation Channel Vode Independent  ~

Va_S1 | AD_VO1 (Hrd: V1) ~ [t &4V [0°

Vb_S1 | AD_V02 (Hrd: V2) -|[Iv2 G640V |2400°

Ve_S1 | AD_V03 (Hrd: V3) - |[lva 640V | 1200°

Va_52 | AO_VOA (Hrd: V4) - |[lva 8640V [9000°

Time Pre-Gimulation - | 100,00 ms
Binary Outputs & Goose - Simulation Binary Outputs & i
BO 0;0:0;0,0: 0 w||BO 0,0:0:0;0: 0 -
GO GO
Intesf. V> Disab v nter f> Disab v
Interf. V< Disab. v ntef. f< Disab. v
Stop Intef. BIO3(He:BI3 hitial NA ~
Trigger Interf. Scftware ~
Wt far PPS () 0,00s
t3  ONLine New - Aux Source: 110,00V Heating: 0%

Figure 28
8. Trigger Test

[ Inv. Phase VTs 51
(O Inv. Phase VTs 52

Search Test

Intial step:  Min. Resolution

Aosol. [10,00mHz  Absol. Volr.: [100,00 mv

Rel. Freq.: [1,00% Rel. V.. [1,00 %

‘Wat time for every Incrementation: | 300,00 ms.
Muttiple of Tolerance for Verfication Test: |1,05

Based Only lues Generated

Cycle to Cycle Generation

In the trigger test, test points inside and outside the synchronism zone. Point’s
difference of two and frequency with respect to system 1. You can also specify an
angle difference for the 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
iIs to choose voltage difference values, frequency and planning values in their
respective fields. The last option would be to click on the “Sequence” option and
choose an angle step so that multiple points are automatically created on the sync
edges. The voltage and frequency nominal values of system 1 must be set. The figure

below illustrates this situation.
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T3 | ON Line New

Figure 29

INSTRUMENTOS PARA TESTES ELETRICOS
| 3 5 [ = | Synchronism 2.02.171 (62 Bits) - CE-6006 (1650116) X
Home Display Software Options (2]
@ HrdSet <% GOOSE Set [ ext Point gf Clear test £ Waveform T s w
e + & loar o — e o
@ syncset s, svset » NextLine 43 Clear al L Phaso pg\ ?
Channels Start  Stop Settings Present Recreate Restore
Direc ¥ Connection syn, Report m el Charts Layout
Hardware Generation Options Report Units Layout
Trigger| Search  Trajectory  Test Settings
Insert/Edit Points ~ | Chatt | Waveform | Phasors | Synchonism =
General Options . o Legend
System 1 Sequence TS
L PP PR PR SR P P E P E PP DREEPES EFERSt & Foirts not Tested
VFN: [66.40V Sequence Step; 3000° '
: f: 50,00 Hz Number of Paints:  [24 @ Foirts Tested
New Point v
- [o00 Colors OK Emor
: A
/"V ) Y
i iy
 Test Points -
Points Tested 4 Oz
System Seffings Breaker Clasing C
No. v av Freq AFreq @ AG v av Freq AF
-10.00 H
1,00 0 1,00
ErorsList | Protection Status
Aux Source: 110,00V | Heating: 0%

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

created:

¥ O 5 [ = | Synchronism 202171 (64 Bits) - CE-6006 (1650116) - o X
m Home Display Software Options [2]
@ HidSet £ GOOSE Set . [~ Clear test £ Wavefarm = Ny A% w D‘Z/Ij]f
@ syc.set =, svset » NextLine Cleara 1 . Phasars © pllEs 2
Channels start | stop Settings Present Recreate Restore View
Direc ¥ Connection - - Sync. Report m el Charts  Layout
Hardware Generation Options Report Units Layout
Trigger Search Trajectoy  Test Settings
" Insert/Edit Foints = | Thart | Waveform | Phasors | Synchonism -
Insert/Edit _— ! o legend
Edit Paint — b ey 4 Foirts not Tested
s EaA avEn: [B58V PN [531V 10,00
N part. | [E0.00 He w17k e e @ Foints Tested
2w Point v
H A 1 17.00
| - | Colors OK Emor
Sequence Check e
3000
Remove /
Remove Al
0 N N
Test Points - gx 41;,753]\/!@ )
. -17.00° gol
Points Tested o171 He
System Settings Breaker Closing C
v AV Freq AFreq @ AG v AV Freq
| 5981V | €58V | 671Kz | 171Kz | 700 | amoot | - | - | = (] | e e
i || -t000
| AHz [Hz]
B Syst.2 @ BkCmd @ BrkClose @ Reply 1.00 0 1.00
Errorslist | Protection Status
Aux Source: 110,00V | Heating: 0%

New

T3 | ON Line

Fi

gure 30

The next step is to start the generation through the “Srart” button or the shortcut “Alt
+ G . The figure below shows the final test result.
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INSTRUMENTOS PARA TESTES ELETRICOS

Home  Display  Software Options
G5 HidSet €% GOOSE Set ’ i ext Paint g Clear test i Wavefarm A% .F,w ﬁ%
@ syncset 5, svset % Nextline ¥ Clearal 3 Phasors ) >
Channels Start  Stop Settings Present Recreate Restore View
Direc ¥ Connection - - syne Report m el Charts Layout
Hardware Generation Options Report Units Layout
Trigger Search Trsectory  Test Settings
Insert/Edit Points ~ | Chart | Waveform | Phasors | Synchonism -
Legend
. Test Paints = V) o L
Poirts Tested romnmnenaneas oocmsensenceomas { demmnamsamenons B ¥ Poirts nct Tested
10.00 : }
PR R : pmeeeepees @ oo Br--ccanoos e LR ; @ Points Tested
e e ime : | i |
No. | Nominal = Real Sync. Stalus ' ; ; i
. ! i 5 Colors OK Emor
17 Syne. Sync. 167.8ms Passed ; ‘. ‘ ‘ 1500° REF  -1500°
18 | NotSync. | NotSync Passed | ' : ) Y
19 Syne Sync. | 1684ms | Passed | i | i
0—e——b o
20 | NetSync. | NetSyne. Passed : ; i
21 Sync Sync | 1677ms | Passed ; ; : dF: 171 He
: ® Q i
n Not Sync. | Not Sync. Passed . i @
2 Syne. Sync. | 167Bms | Passed | i
rrrrrrrrr N
1000
24 | NotSync. | NotSync Passed | | T i T O R
1Mz [Hz)
[0 Syt 2 () Bk Cmd [ Brk Close @ Reply 100 0 1.00
ErorsList | Protection Status
3 ONLine New Aux Source: 11000V | Heating: 0%

9. Trajectory Test

Figure 31

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 by 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

%

Display  Software Optians

the following screen.

DEHE~ Synchronism 2.02.171 (64 Bits) - CE-6006 (1650116)

x

@ Hioset £ GOOSE set B ext Point g Clear test 3 Waveform —3 f\/ A% M
@smcset 5 svset » Nextline §f Cleara =1 . phasors 1] @
Channels Settings 1 Present Recreate Restore @
Direc 3 Connection syne Report [08] el Charts Layout
Hardware Generation Options Report Units Layout
T s
Insert/Edit Points - a B
General Options DO o Legend
Sequence
65,40V Sequence Step: 3000 = DTl
! 6000 Hz Number of Lines: ~ [12 — Line Tested
New Line |+
|:‘| [000 Colos: NT OK Enmor
Test Points | -
Points Tested R
Start System Setiings Breaker Closing C 2
No. v AV Frea | AFreq @ Y] v av Frea | AF
1000
100 0 100
EnorsList | Protection Status
3 ONLine New Aux Source: 110,00V Heating: 0%

Figure 32
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Clicking on the “Confirm” button automatically creates the lines shown below:

¥ | 3 5 [ = | Synchronism 2.02.171 (64 Bits) - CE-6006 (1650116) — a X

Home Display Software Options (2]
@ Hrdset <% GOOSE Set ’ [ > nt st o~ f\, 3 .F.w . %.
L | \

@ syncset 5, svset » Next Line
Channels start | stop M (e Vi
Direc 3 Connection - Charts Llayout -

Hardware Generation Options Report Units Layout
Trigger Search Trajectory  Test Settings

" Insert/Edit Points ~ Chart |’ Waveform ]’Pha:cr: kS}'r\chcm:m -

Inset/Ed i o Legend

]

Edit Line ===+ Line not Tested

£l — Line Tested

Newline v
: Colors; NT OK Emor

Sequence

Bemove

Remove Al

dv:-7.31V
dA:-175.9
dF: 1,30 He
o5

/" Test Points -

Foints Tested

Start System Scifings Breaker Clasing C,

av Freq | AFreg ] AG v av Freq

-131v 61,90 Hz 180 Hz 1841° 184.1° - - - -10.00

AHz fHz]
[[] Generator @ Start Syst. (] Final Syst. [ Bk Cmd (@ Bri Close (@ Reply -2.00 1,00 0 1,00 200

Errors List Protection Status

T3 | ON Line New Aux Source: 110,00V Heating: 0%

Figure 33

The next step is to start the generation through the “Srart” button or the shortcut “Alt
+ G”. The figure below shows the final test result.

¥ | O 5 [ = | Synchronism 2.02.171 (64 Bits) - CE-6006 (1650116) - a X
Home  Display  Software Options [7]
@ HrdSet <% GOOSE Set b - & Cleartest B waveform . A% .F}X{,J . %
@ sync.set s, svset » Nextline €4 Clearall “— 5 Phasors = pg\
Channels Start  Stop Settings Present REUEatE Restore View
pirec  t¥ Connection - ¥, sync. Report m el Charts Layout =
Hardware Generation Options Report Units Layout
Trigger  Search  Trajectory  Test Setfings
" Insert/Edit Points > | ~Chart |"Waveform |Phasors *'Synchonism -
Insert/Edit o g legend
Test Points | - i = Line not Tested
Foirts Tested
10.00
Breaker Clasing — Line Tested
No. | AV Freq | AFreq ap | Ry | Redy | Tome Status NT OK Eror
15,00°
L3 555V | 5B56Hz | -144Hz | -1488° | -1488° | Sync Sync 2525 Passed
07 | 2004V | 5856Hz | -144Hz | -1495° | -1495° | Sync. Syne. 2525 Passed
08 555V | 5B56Hz | -144Hz | -1472° | -1472° | Sync Sync. 2525 Passed 0
03 941V | 5518Hz | -0816Hz | -4147 | -414° Syne. Syne 227s Passed 3: ]5"'55’3‘/ o
dF: 1.4 Hz fol )
10 974V | 6000Hz | OHz [N 0° Sync, Syne. 1985 Passed
1 6082Hz | 0816Hz | -161° | -161° Sync. Syne. 2255 Passed
12 6144Hz | 144Hz 1498° 1498 Syne. Syne. 252s Passed -10.00
= LMz [He]
B Generator @ Start Syst. @ Final Syst. @ Bk Cmd @ Brk Close [ Reply 200 -1.00 0 1.00 200
ErrorsLlist | Protection Status
3 | ON Line New Aux Source: 110,00V | Heating: 0%

Figure 34
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10. 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.

.

' Presentaticn Setting >

Language Inglés En-LS e

= @Al
- B General Data Test
- |l General Data of Tested Device
- |H Location
- |B Reference Values
- |B Hardware Settings
- B Test Settings
- |Bll Synchonism Settings
- Bl Test Results
- |l Charts of Selected Simulation
- B Notes and Cbservations
- |Bll Explanatory Figures
B Check List
- [ Connections

oK Cancel

Figure 35

% | D& d | Synchronism 2.02.171 (64 Bits) - CE-6006 (1650116) - [u] X

8 B% O3 44 @
¢ [@1wo pages
Print Setting  Exportto Export 100 Previous Next  Close Print

Page  Word Office to POF % Page Page  Preview
print Export Zoom View Close

. PROVESESHIRS 4
c;sm)‘ CE-600x CE-600K CE-6O0K 06'600)( QQNPROVE

DUSTRIA aCOMERCIO

SYNCHRONISM - TEST REPORT

Descr.: Check Synchronism

Date: 31/01/2022 14:49:08

; Software: Sincronismo_CTC; Version: 2.02.171
Responsible: Michel Roclembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Feeder Protection
Model SR750; Manufacturer: GE

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 36
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A.1 Terminal Designations
DIRECTION OF POWER FLOW FOR POSMIVE WATTS
vosmv[ DRECTION OF LAGGING VARS
PHASE CTs _
. o BuS VT ;] LNE VT 1
SOURCE I A OR 5A it L
Select ABC or ACB o i 2
Phase Sequence o i D
; WOE T —ISeE v Wi v  Exl|
oount"nou INSTRLCTION
i [ L=
i —.—.~
THIS CONNECTION PROVIDES
THE RESIDUAL (3 [.) CURRENT- |N|1U'[ .,RN\, —IZI—(-) GoNTROL
FOR MEUTRAL OVERCURRENT —— )
Nmu"'now
ATOVATIC. CT sHoRTING TERMINLS —\ | [ | ] [
OFEN DELTA VT CONNECTION 57|H7|ce|He |68 [Ha| G3[H ]uulcv 612
Y T N ] N5 T [rea] G W] ¥a | e | Yo [vee] [v2 [ ¥2 -|+E §
pa ; oL L —1 b
: L | R [ E] 1 =.{l pralE= g
[FHAE A [ 3 PHASE || S™C ;
7T e T VOLTAGE TNFLT: E H—. x|
# collL wouton +H 2 L crouno
1 H' | SEE supDrvision us
B C1 | wac T colL woNTTor 2 [~ 2 mm"“
% @ T
LOGIC [€2 | Lodte IwoT 2
W (23 e weut 3 snaw s 3 i)
INSTRUCTICN e ke T 4 750,/760 =
= . B0
MANUAL = :: ::j: Feeder Management Relay e {?_{ @ o Tleurr
<7 | wac weur 7 1 E ; ® GLOSE
2 cosE [F1— :
) F3 _s,gh_@_e CRcur
S | reene L EA
> 10| =mavT acces — 3 ALUARY g:i
C1 | sEunt ccess + | 5
€12 +3m00 s £ 1P|
01 | a0 weur 6 o é 4 Mol {l
02 | wac weut 8 g 5 E6
03 | wac weur 10 ‘_'r; o B2
04 | Loage et 11 ) ,MUW%i
05| Loac e 12 E7
06 | et T 13 L] FB |
07 | wac et 1+ BACK PANEL & alndusiy ($ F9 | = ONTAC
00 e $121 | ourpur ‘CONTACTS
T ok e | | SHOWN WITH NC
010 rewwe G LOCAL PROCRANMNG | | 7 sumuagy {F‘l_o CONTROL POWER
011 ] ieEne El0
o1 5 woee | \ 23z / GH
4 WRE ETHERNET o SELE-TEST iﬂ NOTE
Ei2
THE SELF-TEST WARNING OUTPUT RELAY IS FAILSAFE.
9 WIRE RS232 LT
i Iﬁg ' |_COM2 CONT ANALOG E12 & F12 ARE OPEN WHEN CONTROL POWER
PERSO = " S 1S APPLIED AND NO SELF=TEST WARNINGS
Rs232 | coMPUTER E Rsdes [Radzz| ms4as [weut UTPUTS gt
+ | % For = [+ || T koM = | + |+ | = st = |14 2[4 [+ [ e 7] 04
G(C[C[E[E[E(E(B(C[E[B[E[A[A[A[A[A[A[A|~[A[A[Al~
- lyznmaava:4:z\u s|4|s|e|7|nfa]0]n]2
- J
= Junni
SEE COMMUMCATIONS WIRING _
Bty ¥ INSTRUCTION WANLAL - = =
L1
coM = e S
o [
R3485 |
£ "/
outPuT * 1Y
ANNEL. U o
o0 COMNON ri—\ b
& F \
Y &
z &
égg é pod SELECTED
B F e PARAMETERS
o gt i
g f
. —1
COMBIRETN NOTE

CABLE SHIELDOS TC BE GROUNCED
AT PLC/COMPUTER END ONLY.

Figure 37
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A.2 Technical Data

SYNCHROCHECK

Voltage difference: ... 0.01 to 100.00 kV in steps of 0.01
Phase difference: .....eeceeeerveeenenn. 0 to 100° in steps of 1

Frequency difference: ... 0.00 to 5.00 Hz in steps of 0.01
Operate tiMe: .....eeeeeeeesseeesssseesssesenns up to 140 ms for 60 Hz

APPENDIX B

_—

.
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up to 160 ms for 50 Hz

LL & DB (live line and dead bus)
DL & LB (dead line and live bus)
DL | DB (dead line or dead bus)

DB & DL ([dead bus and dead line)

DL x DB (either dead line or dead bus)

Equivalence of software parameters and the relay under test.

Table 1

Synchronism Software

GE SR 750 Relay

Parameter Figure Parameter Figure
Secondary Voltage 21 Bus Nominal VT Secondary Voltage 11
(F-F)
Ref 26 Line VT Connection 11
Secondary Voltage 26 Line Nominal VT Secondary Voltage 11
(Ph-Ph)
dVMax+ 27 Maximum Voltage Difference 14
dVMax- 27 Maximum Voltage Difference (negative 14
signal)
dFMax+ 27 Maximum Frequency Difference 14
dFMax- 27 Maximum Frequency Difference (negative 14
signal)
dAngMax 27 Maximum Angle Difference 14
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