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Test Tutorial

Equipment Type: Protection Relay

Brand: SIEMENS

Model: 7SA86

Function: 25 or RSYN — Synchronism

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

Objective: Test when two systems can be connected 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 should
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 should 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 7SA86 relay in the Synchronism software

1. Relay connection to CE-6006

Appendix A shows the relay terminal designations.

1.1 Auxiliary Source

Connect the positive (red terminal) of the Vdc Aux. Source to pin Bl in “slot 2B” of
the relay and the negative (black terminal) of the Vdc Aux. Source to pin B2 of “slot

2B".

"Vdc Aux

‘ RELE
Max. 265V

B1(2)

B2(2)

Figura 1

1.2 Voltage Coils

Connect the V1, V2, V3 and V4 voltage channels to pins B1, B3, B5 and B7 in “slot
1B of the relay, then the four common voltage channels to pins B2, B4, B6 and B8

of the relay.

©0e:
© 0 0:

B8

2 X XK=
LA AL

12 |13]14]15 16

© 0O :Bé

B5

B6

B3

B4

Figure 2

B1

B2
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1.3 Binary Inputs

Connect the CE-6006 binary inputs to the binary outputs in “slots 1B and 1C” of the
relay terminal.

e BI1to pin B09 and its common to pin B10;

e BI2to pin B11 and its common to pin B12.

The following figure shows the details of these connections.

Ve >~

Bi1 BIS BI7

B9 B10

\

B11 B12

B4 BI6 BI8

Figure 3

1.4 Binary Outputs

Connect the CE-6006 binary output to the auxiliary power supply red terminal.
Connect auxiliary source common to relay pin D1. Finally connect the binary output
common to pin C13 of the relay.

BINARY OUTPUT \ Vdc Aux RELE

| BO1 BO2 BO3 BO4 Max. 265V Biil| C13
©0 00 :

Figure 4
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2. Communication with 7SA86 relay

First connect a USB cable from the notebook with the relay. Then double-click on the
software icon and “DIGSI 5.

I
'
NGS5
W7.50

Figure 5

When opening the program, click on the “Project” option and choose the “New”
option.

— X

].5 DIGSI 5V7.50
Energy Automation

[Froject | Edit View Inzert Online Option: Tools Window Hel
P 3
B new. s HeE) ¥ S DIGSI 5 Premium

% open o

Delete project. Cerl+E

|
e
3
B
H
&

Retrigve.

fichelDocumentslAutomati. \FIOC

‘ngpenies [%iInfo 1R/ Di ics

‘General H Cross-references H Compile H Inconsistencies || Search results ‘

@! O [show sll messages

1 Path Description

Figure 6

Enter a name for the project and then click “Create”, as highlighted below.
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Create a new project %

Project name: |?5P-86_25 |

Path: | ClUsers\SuportelDocumentslAutomation ||

Authaor: |5UF"3'”E' |

Comment: L

r Create 1 | Cancel

I N N b} N} N N N NN N G} G} G}h}hNh}hNhNhNS———~—
Figure 7

When creating the project, add the relay that will be tested, to do this double click on
“Add New Device” as highlighted below.

1.. DIGSI 5 V7.50 - C:\Users\Suporte\Documents\Automation\75A86_25\75A86_25

Project Edit View Insert Online Options Tools Window Help
S R seveproec: @ ¥ 2 G X D22 3 4 5 ¥ ] B

Project tree

> | ] 75AB6_25
? Single-line configuration
________ i Add new device |
IE Devices and networks
¥ | IEC 561850 stations
b rj]] Document information
r rj]] Frames
r _riﬂ] Cover pages

¥ P'_m Languages & resources

» i Online access
Figure 8

Enter the relay short code located on its side, then click “Verify” as highlighted
below.
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Add new device X

=+ Step 1: Select device type

Enter shaort product code (TNS) or paste long product code| [P14115092 | Verify I
| S

or configure in Hardware and protocols Editor:

() Step 2: Select device properties

[-]
cqrated Etherne =]
[~]
[~]
() Step 3: Select application template
() Step 4: Select communication versions
[~]

Open Hardware and protocols Editor after device creation [:]

Update short product code (TNS) list | 0 | | Cancel

Figure 9

Select the highlighted “Template” whose firmware version is consistent with that of
the relay (To verify, just look at the relay HMI when it is turned on). Then click
“OK”.

“Add new device X

&2 Step 1: Select device type

Enter short product code (TNS) or paste long product code: [75A86-DAAA-AM AMDT11-12111B-BAA ACO-CBIBAT| [ Verify |

or configure in Hardware and protocals Editor:

Q Step 2: Select device properties

4

[

[l

& Step 3: Select application template

Application-template selection: _Application templates. c Stotus
Basic V07.31.03 ]
Basic V07.00.15 ® a

Basic V06.07.03 @

DIS RMD overhead line, solid grounded neutral point ~ V07.31.03 ®

DIS RMD overhead line, solid grounded neutral point ~ V07.00.15 ®
DIS RMD overhead line, solid grounded neutral point  V06.07.03 o [

& Step 4: Select communication versions
Communication configuration: | VOEER] -
Open Hardware and protocels Editor afier device creation [

Update short product code (NS) list |

Figure 10
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Note that a generic relay has been added (highlighted in green below). The next step
is to establish communication with the equipment, for that go to the “Online” menu
and choose the option “Connect to device and retrieve data”.

1'. DIGSI 5 V7.50 - C:Wsers\suporte\Documents\Automation\7SA86_27_59\75A86_27_ 59

Project Edit Wiew Insert
Zf (% B save project 5
Project tree

DEViEES Carmmiie =ce imm et
j 0 0 ffle:

Options Tools Window Help

Online
A

¥ 1 75A86_27_59 Initialize device
I singledine configurs  Load configuration to devices
B Add new device Load firmware to devices
i sl e o) Device-praduction log
[ » | 75886 | o

» J IEC 61850 stations

Figure 11

After establishing communication with the relay, it is necessary to read the
parameterized configurations. Right-click on the relay icon (highlighted in green in
the previous figure) and choose the option “Update configuration from target
device”.

E DIGSI 5V7.50 - CUsers\Suporte\Documents\Automation\75A86_27_59\75A86_27_59

Pr(i]?cl Edit  View Insert OnhlneL Options  Tools Window Help : Energy Automation
Of W sovepoject @ M B 2 X D e T X S % DIGSI 5 Premium
Project tree

Devices
Qe

~ [ ] 75A86_27_59

T Singledine configuration

B Add new device
gy Devices and networks

saueiqr &

| I ¥ cut
» __|IEC 61850 stations. % Copy

Crl+C
] Load configuration to devices
% Load firmware to devices

% Delete Del

¥ [5]] Document information
= Rename F2
» [5]) Frames
» [5]) Coverpages [ Export
» [@ Languages & resources (4 import
» [ Online accez: Upgrede cenfiguration version.

Compare devices

Connectto device and retrieve data  Alt+Cerl+0

& Properties ‘ Info J‘JDlagnostlcs
oss-references Compile ‘l Inconsistencies H Search results ‘

Il messages

Assign device

2
Upgrade device functionality.. Description Goto |7 Errors | Wamings  Time
=2, Print Ctrl+P
& Print preview.

[d] Properties... Alt+Enter

Figure 12
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Click “Yes” for the following message:

Update configuration from target device (0001:000001)

Configuration of project device will be overwritten with the
configuration of target device.

To ensure data consistency, all the editors in the working area will be
closed. Do you want to continue?

) e

Figure 13

There will be other warning messages (didn’t shown), click “Yes” on all. If the
procedure is carried out properly, the following screen appears.

Update configuration from target device I3
Update configuration from target finished successiully.

Overview

Stetus  Update results
@  successfullyupdated the offine configuration from the target device

Save result..

Figure 14

Export the created file in .dex5 format in order to have a backup of the settings.
Right-click on the relay icon and choose the “Export...” option.

V DIGSI 5 V7.50 - C\Users\Suporte\Documents\Automation\7SA86_27_59\/SA86_27_59

Project Edit View Insert Online Options Tools Window Help q
. o . Energy Automation

i i sveproject & ¥ = 5 X D ¢ B ¥ || % DIGSI 5 Premium
Project tree

Devices
GO

~ ] 758627 59
T Singledine configuration
B Add new device
By Devices and networks
] » . 7SABE
» J\ECETESUISGUUM & an
4 Load configuration to device| =i °PY
+F Load firmware to devices | =

ctrlex
ctrleC

» [5] Document information X Delete Del

» Fi]l Frames Rename F2
» [E]) Cover pages
» [ Languages & resources Tmport.

- =
D & EninzamEes Upgrade configuration version

Compare devices
Connect to device and retrieve data  Alt+Cirl+0

Load configuration to device

Load firmware to device

G Properties  |*i}Info (@) |[%] Diagnostics

Update configuration from target device

. N (] yH Cross-references ‘l Compile H Inconsistencies H Search results ‘
Initialize device
D [show all messages [~]
Assign device
Description Goto |7 Errors | Warnings | Time

Upgrade device functionality.

=2, Frint... Crl+F
& Print preview.

[id] Properties. Alt+Enter m

i Line Mode

Figure 15
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There are other ways to extract information from Siemens Siprotec 5 relays, but the
displayed mode is practical for those who will commission a relay already
parameterized and installed in a panel.

3. Parameterization of the 7SA86 relay

3.1 Measuring-points routing

After the connection has been established, open the device section “75486”. Then
choose the “Measuring-points routing” option. Under “Voltage-measuring points
change the “Connection type” field to the “3 ph-to-gnd voltages” option.

2

E DIGSI 5 V7.50 - C:\Users\Suporte\Documents\Automation\75A86_25\75A86_25

Project Edit View Insert Online Options Tools Window Help .

. _ ) Energy Automation
G svepoiet & X X D2 34 G x U Y DIGSI 5 Premium
7SAB6_25 » 7SA86 » Measuring-points routing

Devices
GieO T
- | Current-measuring points
¥ _]75A86_25 » Base module
1A m
1A1-1A2  1A3-1A4  1A5-1A6 1A7-1A8 =
Measuring peint Connection type 1P 1A1 1P1A2 1P 143 IP1A4 E_
7 (All) [+ am [<len [=len [=lay [=len [+ 3
& Meas point I 3ph 1 3I-phase + IN [=lia 18 Ic IN
[ Add new |

~ | Voltage-measuring poin(sl

» Base module
» 1B
1B1-1B2  1B3-1B4 1B5-1B6 1B7-1B8

Ieasuring paint Connec fion type v 1.1 V12 EE] V14
(Al ~ | (aily [=fan [=len  [=len [=lany [+]
| Meas point V-3ph 1 3 phtognd voltages  |=| VA VB Ve

Add new

|g Properties H‘j.'.lnfu g"ﬂ Diagnostics

F# Measuring-p...

Figure 16

Click on the “Add new” button to add the fourth voltage channel choosing the
“Type” as “I-phase”.

Create voltage-measuring point %

Type:  3-phase

Count: |1 EI

Figure 17

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
12



—_—

L
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Set the voltage that will be used for synchronism, “VA4 " in this case.

L"; DIGSI5V7.50 - C:\WUsers\Suporte\Documents\Automation\7SA86_25\7SA86_25

Project Edit View Insert Online Options Tools Window Help )
. ‘ Energy Automation
Cf Ml soveproject @ ¥ %5 T X D2 @ ¢ &) 1] % DIGSI 5 Premium

7SA86_25 » 7SAB6 » Measuring-points routing

Devices
EHQOQ

4

v ‘ Current-measuring points

syse kil

~ ] 75A86_25 » Base module

TF Singledine configuration » 1A H_J
ﬁ)‘.dd new device 1A1-1A2  1A3-1A4  1A5-1A6  1A7-1AB §-
hy Devices and netwarks Measuring peint Connection type 1P1A1 1P 1A2 IP1A3 IP1A4 3
~ [0 7za36 [x] (ally [=] camy [l [+l [#]en  [=len [+] a

[ Device information & Meas paint 1-3ph 1 3phase +IN 1A 18 Ic IN

[ Hardware and protocols [ Add new

2 points routing i

~{ Function-group connections Q

3}k Information routing

T communication mapping
» i Settings.
b [faj Charts

v ‘ Voltage-measuring points

» Base module

»1B
» —DD\;p\a)’pagE; 1B1-1B2  1B3-1B4 1B5-1B6 1E7-1B8
» —9 Safetyand security Messuring point Connection type Vi1 V12 V13 Vid
¥ g Testsequences (Al [=] am [l [=lem [+lan [«len [+
» 8 Frocess dats I Meas_point V3ph 1 3 phtognd voltages  [»] v A VB Ve
¥ [ Charts - Trendidyna mic display & force table [[& Wess.point v-1ph 1 Tva |

» | IEC 61850 stations ——
4 Load configuration to devices
4 Load firmware to devices
» [5]) Documentinformation
» 5] Frames
» [5] Cover pages
» [ Languages & resources.
» [ Online access

%] Diagnostics

‘l‘_illnfo o)

|Q Properties

Figure 18

3.2 Function-group connections

Choose the option “Function-group connections” and configure who is system 1 and
system 2 used for synchronism.

F DIGSI 5 V7.50 - C:Wsers\SuportelDocuments\Automation\75A86_25\75A86_25

Project Edit View Insert Online Optiens Tools
Ci (Y seveproject & ¥ G5 Ty X WE (*2

Window  Help
4+ 5

ae g

Devices

Energy Automation

DIGSI 5 Premium

7SAB6_25 » 75SA86 » Function-group connections

CiQ Q@

~ ] 75A86.25
= singledine configuration
B Add new device
y Devices and networks
~ [ 7sass
[ Device information
[ Hardware and protocals
F# Measuring-points routing

1 Function-group connections |

%% Information routing
T communication mapping
b g Settings
} [jgj Chars
» [ Display pages
» Zg safetyand security
b g Testsequences
» —H Frocess data
» [Z2 Chars - Trendidynamic display & force table
» _ | IEC 61850 stations
4 Load configuration to devices
¥ Load firmware to devices
[5] bocument information

Frames

»
»
+ (5] Cover pages
» [ Languages &resources
» [ Online access

{7 Measuring-p...

] Function-gro...

B
Y )
| Connect measuring points to function group &
Line 1 Circuit breaker 1
Measuring paint V3ph Iline 3ph v 13ph Vsynei Vsync2
(Ally [=] can [=] @y [=] [=] [=] [=] Ay =]
& Meas_point 13ph 1(1D 1] x %
Ed X X
X

> [ Connect function group to circuit-breaker groups

Circuit breaker 1

[=] cany

Protection group
() [~

| Connect protection-function group to protection-function group

Protection group

|3 Properties  |*4} Info @ [[%) Diagnostics

Figure 19
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3.3 Device Settings

After the connection has been established, open the device section “75486”. Then
open the “Settings” section, finally choose the “Device Settings” option. Check that
group 1 is active, that the nominal frequency is 60Hz and that the minimum
operating time is zero seconds.

k DIGSI 5 V7.50 - C:\Users\Suporte\Documents\Automation\/SA86_25\7SA86_25

Project Edit View |Insert Online Options Tools Window Help Energy Automation

Gf (W saveproject & M =l 2 X D > 4 @ X 1 W DIGSI 5 Premium

7SAB6_25 » 7SAB6 » Settings » Device settings

Devices
LX) r+ [Editmode: secondary || ¥ [Active: settingsgroup 1| 4= =» =4 [

syse | Lt

+ ] 75A86_35 [~] Copy settings group for device
T singledine configuration

B Add new device Source-settings group: Targetsettings group:
By Devices and networks
~ [ 7sa86 2
[ Device information
[ Hardware and protocels
B2 Weasuring-points reuting
~J Function-group connections Device
3 Information routing

[Settings group 1 [v] [settings group 1 =

General

T Communication mapping 91.101 Rated frequency: | 60 Hz [+
I 7 i Settings I (] 91.102 Minimum operate time: | 0.00
1 [ 2 bevice settings|

G2 Time settings
» ﬂ?nwerﬁptem 91.138 Block muni(urmg dir.:

» 42 Recording
» g Line 1 Chatter blocking

91115 set format residu. comp.: | Kr, K

off

AN

» % Circuit breaker 1
» ligj Charts 91123 Ne. permis.state changes: [0

» [ Displaypages 91.127 Initial test time: | 1
» —@ safetyand security

s

» 5 Test sequences.
» —H Process data
¥ [23 Charts - Trendidynamic display & force table 91137 Subsequent test time: |2

91125 Chatteridle time: |1 min

|
|
91.124 No. ofchatter tests: |0 |
|
|

Wk R
BIEIBIBIE

s

_ | IEC 61850 stations v
41 Load configuration to devices 3 2

X 5 | oad firmware t sevices II’IV |8 Properties [Tl info 1] & Diagnostics

2 messuring-p.. [+ Function-gro__. Device settin...

Figure 20

3.4 Power System - General

Open the “Power System” section and select the “General” option. Check the
parameterized phase sequence.

Pt B W e Optoms Toos  Windawe e Ereray Automation
G hElseepeien 5 M ' H X e e W X Y DIgs! 5 Premium
Dovices 3
- =
[}~ * Edit mode: zecondary 1 [Active: senings graup 1 > &=L i
- ry General
Ll
e e - @ 8
¥ ¥
s < >
» -8 Process data L
: y

177 wessuring-p.. | runction-gro. | [ omvice semin_ | & General

Figure 21
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3.5 Meas. Point V-3ph 1

Select the option “Meas. Point V-3ph 1”. Adjust the values of primary, secondary
voltages and magnitude compensation factor for the first winding and disable the
supervision functions. Click on the “Info” tab to hide it and enlarge the settings

window.
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Figure 24

3.6 Meas. Point V-3ph 1

Select the option “Meas. Point V-Iph 1”. Adjust the primary, secondary voltage
values and magnitude compensation factor for the fourth voltage input.
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Figure 25

3.7 General

Open the “Line 1” option and double-click the “General” option to carry out the
nominal adjustments for voltage and current. Configure line data.
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3.8 Inserting function 25

Click on the “Libraries” option and follow the path “Global DIGSI 5 Library >
Types > Line protection > 7SA86 Distance prot. 3pole > FG Circuit breaker > 25
Synchronization”. Drag the “25 Synchronization” sign onto the “Circuit breaker”
icon and release.
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Figure 27
3.9 25 Synchronization

Double-click “25 Synchronization” to adjust the synchronism function. Initially set
the angle of the power transformer, in this case equal to zero. Activate the
“Synchrocheck 1" function configure the minimum and maximum voltage values
and the synchronism check time.
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Figure 28

Set the minimum and maximum differences in voltages, frequencies and angles
allowed for synchronism.
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3.10 Information Routing

The “Information Routing” option associates the command to check the
synchronism and the synchronism command. For easier viewing maximize the
window.

E DIGSI 5 V7.50 - C:Wsers\Suporte\DocumentsiAutomation\75A86_25\75A86_25

Project  Edit View Inzert Online Dpunns Tools Window Help Energy Automation

F [ saveproject @ ¥ =2 B X M > ¢ & ¥ || = DIGSI 5 Premium

75A86_25 » 75A86 » Information routing
Devices =
500 B R Y e —— 7
Information ) Source ﬁ
~ [ ] 75A86_25 » Binary input » Function keys
1 singledine configuration » Base module >Easemudule U';J
B Add new device Signals Number Type (11 12 13 14 15 [16 17 18 |21 |22 [23 [1 |2 F
oy Devices and networks G2l [=] cay O O O O I O D e B B B B |: g
[ Device information » & Device 4171
|2 Hardware and protocals » & Alarm handling 5971
E? nea i b & Time managem 8821
Bl ions b Time sync 8851
I E3 : } & Re:. binary outputs a7
T Communica tion ma pping » & Res.LED notin Grp. 7411
~ g Settings + T Powersystem 1
[# Device settings + 42 Recording 51
G2 Time settings » G Line 1 21
1T Power system b g Circuit breaker 1 201
& General » @ JOnboard Ethernet 101
e Meas point 13ph 1 » @ EETHEB-2FO 102
& Meas point V-3ph 1 » [= Main menu
& Meas point V-1ph 1
» 2 Recording
~ & Line 1
& General
& Process monitor
& Fault locator
& Mesvail det
& 50/51 OC-3ph-A1 [<] i ] >
A B D[‘3 kA |g Properties ||:xl Info g"ﬂ Diagnostics
oS Clouithy aieactio b
P2 Weasuring-p.. |« FunnmrH;ru l Device sewtin.. | 3 Information ... | & 5 General ]

Figure 30

The first columns are associated with the binary inputs of the relay. In this case, the
following adjustment signal is used as “H”, that is, when this input is with voltage,
the relay checks the synchronism, if there is no voltage, it interrupts the synchronism
check. Enter the options “Circuit breaker 1 > 25 Synchronization > Synchrocheck”.
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Figure 31

Associate the sign “Release close cmd.” to exit 1.1. Look at the columns for this
signal “Destination > Binary output > Base module”
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The option “U” must be used, which means “Unlatched” (without seal), that is, the
relay activates and when the fault ceases, it automatically returns to the initial binary
state. If the user chooses the “L” or “Latched” option (with seal), the relay activates
and remains activated even if the fault has been extinguished. (This option is not
suitable for testing). For output 1.2 configure the following signals.
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@ Vdittoo large(v2<v1) 201.11515.. 5PS u
@ fdiftoo large(f2-41) 201.11515.. SPS u =
& fdittoo large(R241) 201.11515.. SPS [u ]
# odiftoo large(n2=a1) 201.11515.. SPS
# odiftoo large(o2<a1) 20111515.. 5P
# Max time exceeded 20111515.. 5P
& Setting error 20111515 SPS
» & Sychrifsyer1 20111515
» @ JOnboard Ethernet 101
» @ EETH-BB-2FO 102 [+|
[<] [0 ]
|g Properties ||:il|nfn g"ﬂ Diagnostics |
# Measuring-p... |~ Function-gro... | |1 Devicesemtin... |5 information ... | & 5 General M as saved

Figure 33
Click on the “Start” option so that the “Project tree” window is shown again.
3.11 Sending adjustments

To send the parameterization changes, right-click on the “75486” relay icon and
choose the option “Load configuration to device”.

| DIGSI5V7.50 - CUsers\Suporte\Documents\Automation\7SA86_25\/SA86_25 —mX

Project Edit View Insert Online Options Tools Window Help Energy Automation
Ui savepopct & ¥ B X D20 D4 @ % % DIGSI 5 Premium

Project tree o4

Devices
oo RN —
Infermation ¥ Source
~ (17588625 -  Binary input » Function keys
FF Singledine configuration » Base module » Base module L]
I Add new device Signals Number Type [1.1 [12 [13 |14 |15 [16 [17 |18 |21 [22 [23 [1 |2 [3 [4 |5 E
e prn 0 2 2 P P 8 2 o O P e P B B o S
|~ 15 75486 | 2 & Cond V1 20111515 SPS H
T6 Device information o cu CubX \ocfulfled  201.11515.. SPS
[ Hardware and protosols | =) COPY CHleC o1 fmax 201.11515.. SPS
F# Measuring-points routing | = ° S <fmin 20111515 SPS
~ Function-group connectiong X Delete Del (2 fmax 201.11515.. SPS
i Information routing Rename F2 12 <fmin 20111515, SPS
7 Communicotion mepping | crport ~umax 20111515 sps
v g Settings [ mport <vmin 20111515, 5Ps
[ Device settings >Vmax 20111515 sks
Upgrade configuration versian
2 Time settings <Vmin 20111515 SPS
1 Power system Compare devices el 20101515, sPs
& General Connectto device and retrieve data Alt+Ctrl+0 |rge(VZ<V1) 20111515 SPS
. s - ” (F2561) 201.1151.5. SPS
 heas point i3ph 1 | Load configuration to device. ge(2> - o
& Meas point V-3ph 1 TEYF e gelf2i1) 20111515, SPS
5 Meas POt VIR T | osece confguration fom target cevice rge(az>al) 20111515 SPS
» ¥ Recording rge(a2<al) 20111515 SPS
- §gLine 1 Inidalize device lexceeded 20111515, SPS
& General Assign device or 201.1151.5. SPS
& Process monitor Re € a € 201.1151.5.
liatidiozaioy Upgrade device functionality.. 0
Mes v ail det 102
e - = Print... CirlsP
& 50/51 0C3ph-A1 = ]
& Print preview.
& SONISTN OCgnd:Al = = - - =
o i [ Properties Altsnter |6 Properties | Info @ | %) Diagnostics |
|2 weasuring-p.. | Function-gro... Device settin.. | 3¢ Information .. | & SGeneral 4|

Figure 34

Remembering the default password of Siemens SIPROTE 5: ©“222222”.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
22



O 4
ONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
X

Enter confirmation 1D I

‘Your requested action for device 7UTB6 requires the confirmation ID for
proceeding further.

Enter the confirmation ID for anyone of the following users:

Settings | operation

Enter confirmation ID: | reeres :l

Figure 35

In the next two windows didn’t shown, choose the option “Yes .
4. Synchronism software adjustments
4.1 Opening Synchronism

Click on the CTC application manager icon.

.y

Conprove
\TestiGenter
Figure 36

Click on the Synchronism software icon.
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Secondary Tests
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{#F Power Directional
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ﬁ, Master
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Additional aplications
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B, Validate PDF Reports
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(‘4 Software Language

Support
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Figure 37
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TioEd-
m Home Display Software Options (7]
GF Hrdset &% GOOSE Set e [l 1
| settings X
@ sync.set s, SV set
Channels Start
Direc 4 Connection General Inform. | System  Notes 80bs.  Explanatory Figures  Check List  Others  Connections
Hardware Tz
Trigger Seach Trajectory  Test Settings S Deser b [
/" Insert/Edit Points =
Insert/Edit Tested device o Legend
o —
o i b Points not Tested
‘ Tope Maufacure IRl |
i 6000 Hz I @ Poinis Tested
New Point ™ Locati
o St | <] [ Golo OK Emor
E = o 5 B
equence o [ il 2000° REF 2000
: Adéress: | <] i N
Responsible
Name: | v
Test Points.
Paita Tested Sector Regity 15—
System Setii Tool Test
No. v av Freq | Al CE-6006 Series Num.; [17306165302101110011¢%
o |[ o6 [ow ] ke
Syst.2 [ Brkc Cmd [] Brk Close Reply . I m
Errors List Protection Status
ON Line New Aux Source: 0,00 V 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.

A" EA Synchronism 2.02.160 (64 Bits) - CE-8006 (1730618)

Home Display Software Options

a e Hrd Set fg GOOSE Set '_ > Mext Point g Clear test ks waveform
-~ 5 =
@' sync, Set S5, 5V Set #r Mext Line ¥ Clear a 5|~ Phasors
Channels Start  Stop Settings
Direc  ©4 Connection * sync.
Hardware Generation Options
Figure 39

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This facilitates the
elaboration of the report as this tab will be the first to be shown.
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Settings X
General Inform.  System MNotes & Obs. Explanatory Figures Check List Others  Connections
Test:
Synchronism Descr: | Synchronism Check Date: |
Tested device:
Identf: 23031582 v Model [75A86 ]
Type |Lir|e Protection v‘ Manufacturer |Sismens v|
Location
Substation: [CONPROVE ]
Bay |1 v
Address: |\f’|scur|da de Ouro Preto, 75 - Custddio Pereira \/|
Cty: [Ubedzndia - State:
Responsible
Name: |M|che\ Rockembach de Carvalho v|
Sectar: |Engineenng v| Registry: | 00001 v|
Toal Test
CE-6006 Series Num.: ‘1734}61663021011“]}11)00(
Default v Preferences

4.3 System

Figure 40

In the following screen, within the “Nominal” sub tab, the values of frequency, phase

sequence, primary and secondary voltages,

primary and secondary currents,

transformation ratios of VTs and CTs are configured. There are also two sub-tabs
“Impedance” and “Source” whose data is not relevant for this test.

Settings

Synchronism

General Inform Motes & Obs
NOD1 > | =

Nominal Impedance

Source

Frequency:

Phase Seq

60 Hz ~

ABC ~

Jp power:

T

Primary Voltage (FF):
(FN):

Primary Cumrent:

|47.80 MvA

[15.93MVA
[3s0kv
[200kA

Secondary Voltage (FF):

(FN):

[115.0v

6640V

Secondary Cumrent:
VTR F:
CTRF:

VIRD /VTRF:
CTRE/CTRF:
Invert Polarity
[ vTsF
Jvto

[5.00 A

[0
fo0
[l
ftoo

[JcTsF
cTE

Explanatory Figures

Check List  Others

Connections

a —HA

OForward @@

b Fa'a'a'AY

—f{HH

+3

3

Phase F

MNeutral N

Ground

Voltage

1 Va

FN (2 Vb

3 Ve

D [4] wo

EP

EE

ktovo: [100
ktovz: [100
ktold: [100
ktol2 [100

Default 'v

Figure 41

Preferences

Cancel
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There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a schematic with all the schematic of the connections between the test set and
the test equipment.

5. Synchronism Adjustments

5.1 Synchronism > Systems Screen

In this tab you must enter the data of system one, specifying its composition: Single-
phase, Three phase FN or Three phase FF. The reference voltage must be adjusted,
and depending on the case, the phase shift inserted by the transformer must be
compensated.

For system two, it must be configured similarly to system one with respect to 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 “Levels Equal to System 1 field, which when selected, equals the voltages of
system 2 to system 1.

Settings X
General Sync. Settings
System 1: Breaker
Synchronism Ref. Comp. | Tif. FN ~ Ref: |Va ~ Starting Signal: | Pulse ~
Angle Transformer Ph. Shift: |0 ° Closing Time: Os
System 2 Equal Levels of System 1
Ref. Comp. | Monof. ~ Ref: Wa ~ Phase Seq.:  ABC
Primary Voltage (Ph-Ph); 13,80 kV Secondary Voltage (Ph-Ph); 115.0V
Primary Cument: 200kA Secondary Cument: 500 A
System 1: System 2:
Dbty el \‘ A '\\ -
R0V ARGV T
Default Ev Preferences QK Cancel

Figure 42
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5.2 Synchronism Screen > 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 as a percentage relative to the nominal values of system 1. Also
set the maximum time for synchronism to occur, and the relative and absolute
tolerances for voltage, frequency, time and the absolute tolerance for the angle. These
adjustments must be made in accordance with the information given in the relay
manufacturer's manual.

6. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

Settings X
General Systems | Sync. Seltings
[] Defined Values Based on Primary
Synchronism
[] dV'sin% 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+: |0.20 Hz FMax Sync. Route: 150,00 % na Hond
dFMax Dead Zn: |0.00 Hz
dFMax-: |-0.20 Hz FMin Sync. Route: |50.00 %
dFMin Dead Zn:  |0,00 Hz
dAngMax: |20,00 7
Voltage Tolerance: Ang Tolerance: L O ‘_ ____________________
Rel: [2.00% #bs: [1.00°
Abs: 1,00V i
Freq Tolerance: i
Rel: |2.00% E
Abs: (0,01 Hz i
Time Tolerance: i
Rel: [2.00% i
Abs: | 80.00 ms E '
Y SRR ! SHz [z
Default Ev Preferences Cancel
Figure 43
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% A= A" k2 Synchronism 2,02,160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options

= Hrd Set %0 GOOSE Set B > Mext Point g Clear test
”~ . 7
@, sync, Set 5., SV Set >r Mext Line # Clear all
Start  Stop
t3 Connection
Hardware Generation
Figure 44

Then click on the highlighted icon to configure the hardware.

Channels Direct. O X
-
E Model Reset for Hard. ﬁ O Basic Herd. Adapt 1/0s Iv Nodes. Confim
Connected Set
CE-6006 Advanced
0 e C 0 GOOSE... Putoassociate Iv Autoassociate I'
+  Seral Number:
E 17306166302101 11001 130K ~ ON Line Sy 5. Value... Clean Iv Clean I' mport. Export... ?\
Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
NOOT N . — Analog Outputs Sampled Value Outputs Lt bd
= ¥ Fa'a's A
e s roves [V o[ o= -
U A O Forward @ B> ltage Channels §
Nominal Line Source J';;;\L""’ Descr. Hardware Node Point
At ‘ S0 s
requeny: [OFE 0 A0 NoOt Ve
Yy AD_Voz V2 > | NOO1 (Vb -
Phase Seq.: |ABC ~ AD_VO3 V3 - | NOO1 v Ve -
3p power: | 47,30 MVA AD_NVD4 V4 - |NOO2 - |Va -
1 553 VA AD_VOS VB > |NOO2 r|up -
Q: .
AD_VOs 3 > |NOO2 v|up -
Primary Violtage (FF): |13.80 KV
(FN): |7.57 KV
Primary Cument: | 2.00 kA R
Secondary Voltage (FF): |115.0V
)[40 Curert Channels [ [V ~[d|=-~
Voltage Channel Currents Channel Descr. Hardware Node Point
Secondary Cument: |5,00 A
'7 1 Va AD_VO1 w 5 la
VI 1200 FN |2 Vb AO_V02 ~“|| F |6 b
CTRF: |400,0 3 Ve AD_V03 ~ 7 Ic
VTRD/VTRF: |1,00 Vab ~|| E |8 IE
CTRE/CTRF: [1,00 FE | Ve | ¥ | Er |8| [P
Reverse Polarity Vea -
O vTsF OcTsF D 4] w e
kO w k.10
Qvro Lcre Cae. ————— Cale
k2 w k.12
[ Equel Parameters Ameng Nodss k [tovo 100 [wov2 [100 k [toi0 100 [to12 [100
Figure 45

Choose the configuration of the channel adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.
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Settings bt
Master Slave Binary Outputs: Auiliar Source:
Initial State 250V
Model:  CE-5006 Serial N&  17306166202101110071126XX BO1: [NO v
220V
BO2: [ND w
Analog. Outputs: . (@) Default Fi
dog Otputs: - @ Defauk O Free BOZ: (NC - B 10V
Default - Voltages: . -
BO4: |NC —
® 6x300V; 90 VA
O 3x 300 V: 90 VA a8V
O 3x300V: 150VA Vi V2 V3 V4 V5 V6 Currents Analog Input: v
O 3x600V; 150 VA o o T B Other
O 2x 300 V; 200 VA 1A [ 100mV/A (104) ~ -
O 1x 300 V; 400 VA 1B: | 100mV/A (108) ~
IC: “
Slalala (s |n 100mV/A (104) 110.00
vi Vi va ']
Binary Inputs:
(O Mot Used [ Conmect VTs Contact | 5Vpk 50 Vpk 100 Vipk
Default - Cuments: BI1 & BI2: .
(O 6x 20 A; 30 VA .
O BI3 & Bld:
(O 3x 20 A; 150 VA BIS & BI6: .
O 3x 40 A; 150 VA . . . . . . sreee M
YT X XX |
O 1x120 A 400 VA n 12 13 14 I5 16
Electromechanical:
(O 2x 20 A; 400 VA
O 1x 30 A; 600 VA
O 1x 24 A; 1100 VA

® Not Used [ Connect CTs

TIP: To avoid perfermance protection, connect the current channels before confirming the setting. Cancel

Figure 46

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

Channels Direct. O *
m
1] s =] =]
Set
CE6006 Advanced

n o 0 GOOSE... Cancel

+  Seral Number:

E | DT ) s

£ | 1730616302101 110011%0KK ON Line v 5. Value... Import... Export...

Figure 47

7. Test Settings

In the “Test Settings” tab, the correct direction of the voltage generation channels
and the stop interface must be done. During the tests, the BO1 must be closed so that
the relay checks the synchronism. A pre-simulation is injected with nominal
voltages, yet a lag 180°. The binary input responsible for the synchronism command
is BI1 while for voltage and frequency differences BI2 is used.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
29



TionEd-

Cch:

Display
&, Hrd Set

& sync set
|

5, SV Set

nnnnn
Direc ¥ Connection

Hardware

Tigger Seach  Trajectory

Generation

€% GOOSE Set

Test Settings
Channels Direction [] Enable Pre-Simulation 1

 ——
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Software Options

- /e w = B
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General tion Options Report Units Layout
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Va_s1 [ AD_W01 (Hrd: 1) =~ €640V 0°
Vb_S1 | AD_V02 (Hrd: V2) || v 6640V  [2400°
Ve_S1 | AD_W03 (Hrd: V3) ~| |2 £8.40Y 1200°
Va_52 | AD_VD4 (Hrd: V4) | | va 66.40V 180.0°

Binary Outputs & Goose - Smulation

o 0: 0

oo [EOU1 (Hrd BO1)
oo BOOZ (Hrd BOD)
<= BO3 (Hrd: BO3)
o= BOD4 (Hrd: BO4)
o= BOUS (Hrd: BOS5)
Inte| o BOOS (Hrd: BOS)

Time Pre-Simulation1: | 100,00 ms

Binary Octputs & Goose - Pre-Simulation
0:0:0:0:0.0 -

Interf_f>  BIO2 (Hrd: BI2) v

Interf. V< | BIO2 (Hrd: BIZ) ~ Interf. < BIO2 (Hrd: BI2) ~
Stop Interf. | BIOT (Hrd: BIT) Intial | NA
figger Interf. | Software ~
Wait for PPS [] 0,00s
t3 ONLine New Aux Source: 110,00V Heating: 0%
Figure 48
8. Trigger Test

[ Inv. Phase VTs 51
[ Inv. Phase VTs 52

Search Test
Intial step: | Min. Resolution
Absol. | 10,00 mHz Absol. Volt.: | 100,00 mv
Rel. Freq - [1,00 % Relvot:[100%
Waittme for svery Incremertation 300,00 ms
Wutiple of Telerance for Verfication Test: [ 1,05 "

#ima- 1200 NN me ~
es

In the trigger test, points inside and outside the sync zone are tested. 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 set. The figure below illustrates this situation.
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W 0 25 & = | Synchranism 2.02160 (54 Bits) - CE-6006 (1730616) x
m Home  Display  Software Options (2]
{5 Hrd Set. €% GOOSE Set B > Mext Point gf Clear test 7— [ Waveform =
i 8 3 : e 0 -E&? [
@ sync.Set =, SV Set » NextLline €% Cleara - Phasors *
Channels stat  Stop Settings ., Recreate Restore Vie:
Direc  t¥ Connection syn Repart Charts  Layout
Hardware Generation Options Report Units Layout
Search  Trajectoy  Test Sefings
 Insert/Edit Points - Waveform sors | Synchanism -
General Options o Legend
System 1 Sequence (L S N AU SRR L
VEN: [6540V Sequence Step 3000° 10.00 - - 4 Ports not Tested
i f 60,00 Hz Number of Points: |24 i ‘1 @ Points Tested
New Point v il !
. i VY Colors: OK Error
: H i|i 20000 g 2000°
l o 7 \
Test Points - : ;
Poirts Tested e U | dr ok
System Settings
No. | v av Freq | AFreq 2 ag | Repy | Resy | Time Stats
-10.00 -+ -
""""""""""""""""""""""""""""" 1 [Pz
100,0m 0 1000m
ErrorsList | Protection Status
Aux Source: 110,00V | Heating: 0%

13 | ONLine New

Figure 49

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

created:

| 0 g [ = | Synchronism 202,160 (64 Bits) - CE-5006 (1730615)

m Home  Display  Software Options
a @& Hrdset €% GOOSE Set ’ B > Next Point g Clear test 6 Waveform 4 f\; A% M 5
5 = 2 ;
@ smcset 5, SVSet » Nextline €% Clearal - Phasars pg\ K3
B Settings Present Reareate Restore View
- sync. Report | HE| Charts Layout v

Channels Start  Stop
Layout

Direc  t3 Connection

Hardware Generation Options Report Units

Trigger Seach Tjectoyy  Test Seftings
Insert/Edit Points - Waveform sors | Synchonism
Insert/Edi o O legend

— @ Points not Tested
Edt Pont €640V AVFN: [6.08V VFN: [60.32V VU i N | S |
[c000H: & [21050mHe f 6021 Hz '

@ Points Tested

New Point {v : :
i 0.00 AR -21.00 @ -21.00 ole g b
‘ | 2 ,47 i e Colors: OK Emor
Check ; g
Sequence ecl Pld 00 ger -2000°
E R i il
Remove / A \
Remove Al RN
0— —
= e P dv-608V
Jest Fowts hd il 4 i dA: 21,00 fol)
Points Tested bl Ve dF: 210.5mHz
System Seffings R HIN 20,199 Hz ; AVE0,626 V
G -
No. v av Freq AFreq @ ag | (Repy | Resy sTy'-E Stalus
pc] 6092V | 547V | E019Hz |1885mHMz | 2100 | -2100° | Sync Mot Tester ] [ . S S
i -10.00 -
6032V 608V  6021Hz |2105mHz -2100° | -2100° | NotSync MotTester || "7
[S— ad btz [Hz]
Syst.2 [ Bk Cmd [ Brk Close [i7] Reply -200.0m -100.0m 0 100.0m 200.0m
Errorslist | Protection Status
Aux Source: 110,00V | Heating: 0%

13 | ONLine New

Figure 50

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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Figure 51

It is verified that in the sync region there is the command and in the external region
there is no command.

9. Search Test

The search test finds the limits of the sync region. For this test, the “Sequence”
option is used with a step of 40°.
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Figure 52
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Then click on the “Confirm” button, the figure below shows the lines created
automatically:
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Figure 53
H H “«“ 2 “«“
The next step is to start the generation through the “Srart” button or the shortcut “Alt
v - .
+ G”. The figure below shows the final test result.
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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 frequency 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 45.0° reaching the following screen.
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Clicking the “Confirm ” button automatically creates the lines shown below:
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Figure 56

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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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.
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Languags Inglés En-US v
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- [#] General Data of Tested Device
- [] Location

- [#] Reference Values
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- [#] Synchanism Settings
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- [«#] Charts of Selected Simulation
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- [#] Connections

Figure 58
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A.1 Terminal Designations
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" Technical data like type F, bul switching time 10 ms
% Use these terminals to root the binary inputs.

Positions for printed circuit board assemblies on the rear side
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A.2 Technical Data

Times

|Measuring time, after switching on the variables Approx. 80 ms
Operating Range

Voltage 20V to 340V

Frequency g dHz=f  =f_ +4Hz
Tolerances

Tolerances of the voltage settings

2 % of the pickup value or 1V

Voltage difference V2=V1; V2<V1

v

Frequency difference f2>f1; f2<f1 10 mHz
Angular difference a2=a1; aZ<al 1°
Tolerance of all time settings 10 ms

Max. phase displacement angle

5% for Af=1Hz
10° for Af = 1 Hz
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Synchronism Software Siemens 7SA86 Relay
Parameter | Figure Parameter | Figure

System 1 Power System Data 1
Secondary Voltage (F-F) 41 Rated Secondary Voltage (Ph-Ph) 22
Ref 42 Meas. Point V-1phl 18
Angle Transformer Ph. Shift 42 Angle adjust. (transform.) 28

System 2 Power System Data 2
Secondary Voltage (Ph-Ph) 42 Rated Secondary Voltage (Ph-Ph) 25
Ref 42 Meas. Point V-1phl 18
(dVMax+) / V3 43 Max. Voltage diff. V2>V1 29
(dVMax-) / V3 43 Max. Voltage diff. V2<V1 29
dFMax+ 43 Max. frequency diff. f2>f1 29
dFMax- 43 Max. frequency diff. f2<f1 29
dAngMax 43 Max. Angle diff. 29
Max Time Sync. 43 Max. durat. Sync process 28
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