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Test Tutorial

Equipment Type: Protection Relay

Brand: Siemens

Model: 7UT86

Function: 87 or PDIF Differential Percentage

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

Objective: Test Settings, Testing Point and Survey of
Feature Slope
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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 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 7UT86 relay tests in DIFFERENTIAL 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 B1 of slot 2B of the
relay and the negative (black terminal) of the Vdc Aux. Source to pin B2 of slot 2B.

| Aux Vdcy
7UT86
Max. 300V
o
® -

Figure 1
1.2 Current Coils

Connect 11, 12 and I3 current channels of the CE-6006 to pins Al, A3 and A5 of slot
1A of the relay respectively, if the commons of the relay are short circuited, just
connect the commons of the channels to that point, otherwise connect the three
common of the CE-6006 to pins A2, A4 and A6 of slot 1A of the relay thus forming
the winding 1 connection. Similarly, to establish the winding 2 connection, connect
14, 15 and 16 current channels to pins B1, B3 and B5 of the relay slot 1B respectively,
connecting the three common to pins B2, B4 and B6.

A6 |A4 A2

. . . B4 B2
.I1 12 |13 B1 A5 | A3 | A1

Figure 2
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1.3 Binary Inputs

Connect the binary input of the CE-6006 to the binary output relay.

e BI1to pin D1 and its common to pin D2;

BI3 BI5 BI7
BO 1.1
D1 D2|

F
e
o

Bl4 BI6 BI8

~ _/

Figure 3

2. Communication with 7UT86 relay

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

Figure 4

When opening the program, click on the “Project” option and choose the “New”
option.
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1 Path Description Go t Er Warning: Timi
< L) 3
Figure 5

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

Create a new project %

Project name: |F'D|F |

Path: | ClUsersiMichellDocumentslAutomation ||

Authar: |r'.-1ll:hE'| |

Comrment: L
L
r Create 1 | Cancel
- |

Figure 6

When creating the project, add the relay that will be tested, double-click on “Add
New Device” as highlighted below.
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Project Edit View Insert Online Options Tools  Window

Gf Y H saveproject @ X EH X O » ¢

=~ [ PDF
T singledine configuration

________ B Add new device I
LED Devices and networks
b _ | IEC 61850 stations

» 5] Document information
_riﬂ] Frames

_riﬂ] Cover pages

v

fou
¥ @ Languages & resources

= -
b g Online access

Figure 7

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

Add new device X

=+ Step 1: Select device type

Enter short product code (TNS) or paste leng product codel [P1F11568s | verify |

or configure in Hardware and protocels Editor:

() Step 2: Select device properties

4

4

() Step 3: Select application template

Application-template selection

() Step 4: Select communication versions

Communication configuration | h |

Open Hardware and protocols Editor after device creation [

Update short product code (TNS} list | D | | Cancel

Figure 8
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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: |?UTS6-Dﬁﬁﬁ.-ﬁﬁ.o-D'.’u‘.’u‘.’u‘.'\lﬂ-ﬁ.GD1 11-12111B-BAAD00-000AC0-CCT BP.I-* | Verify |

or configure in Hardware and protocols Editor:

() Step 2: Select device properties

(4 Step 3: Select application template

Application-ternplate selection:  Application templates Configuration Status
| Two-winding transformer basic (87T) W07.31.03 | @ n
Two-winding transformer basic (87T) W07.00.15 @ E

Tweo-winding transformer basic (87T) V06.21.03 -

Two-winding transformer basic (87T) V06.03.02 ™

Two-winding transformer (87T, 50BF, 87N} V07.31.03 ™
Two-winding transformer (87T, S0BF, 87N} V07.00.15 @ lz‘

(4 Step 4: Select communication versions
ICommunication configuration: | (o] I hd
Open Hardware and protocols Editor after device creation E
Update short product code (TNS) list | I oK || Cancel
L
Figure 9

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”.
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Figure 10

After establishing communication with the relay, it is necessary to read the
parameterized settings. Right-click on the relay icon (highlighted in green in the
previous figure) and choose the option “Update configuration from target device”.
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Figure 11

Click on “Yes” for the following message:
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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 12

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

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 13

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.
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Figure 14

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
10



-
CONPROVE

INDUSTRIA &COMERCIO
_ INSTRUMENTOS PARA TESTES ELETRICOS _—
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 7UT86 relay

3.1 Device Settings
After the connection has been established, open the device section “7UT86”. Then
open the “Settings” section, finally choose the “Device Settings” option. Check that

group 1 is active, that the nominal frequency is 60Hz and the minimum operating
time is zero seconds.
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Figure 15
3.2 Power System - General

Open the “Power System” section and select the “General” option. Check the
parameterized phase sequence.
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Figure 16
3.3 Meas. Point I-3ph 1

Select the option “Meas. Point I-3ph 1. Adjust the values of primary, secondary
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 18
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. Adjust the values of primary, secondary

and magnitude compensation factor for the second winding and disable the
supervision functions.
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|g Properties

||:il|nfn g"ﬂ Diagnostics

Open the “Transformer side 1~ option and double-click the “General” option to
adjust the voltage, power, winding type and vector group.
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3.6 General

Open the “Transformer side 2 option and double-click the “General” option to
adjust the voltage, power, winding type and vector group.
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Figure 26

3.7 87T diff. Prot. 1

Open the option “Transformer diff. 1” and double-click the “87T diff. Prot.1” to
perform differential function adjustments.
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Adjust the field “Threshold add-on stabiliz.” to 20.00 so this feature will not
influence the test. Disable “I-DIFF fast” and set “I-DIFF unrestr” to 7.50A.

L’- DIGSI 5 V7.90 - C:\Users\Conprove\Documents\Automation\7UT86_PDIFR7UT86_PDIFF

Project Edit View Insert Online Options Teols Window Help Energy Automation

5 (HE soveproject @i ¥ EHE XD 4 G 2 HI = 2 Conprove  Administrator DIGSI 5 Premiur

Project tree

Devices

] r+ [Editmode: secondary | r* [Active: semingsgroup1 | €= ¥ o8 ]

& Process monitor I-DIFF fast

& 49 Thooverl-A 1

© 5 Circuitbreaker interaction
¥ &g Transformer side 2

& General

& Pracess monitor 901.1691.11071 6 Operate delay: [0.00 | s

& 50/51 0C-3ph-AT

& Inrush detect.

901.1691.11071.1 Mode: | off =]

901.1691.11071.3 Threshold: |7.5 | irob;

901.1691.11071.100 Operate & fitrec. blocked: | no ~]

£ % Circuitbreaker interaction
v g Transformer diff. 1
i 87Tdiff_prot 1
% Circuit-breaker interaction
b &F] Circuit breaker 1
» &g Circuit breaker 2
» [faf Chars
» {7 Display pages 901.1691.18002.1 Mode: |on =]
» —@ Safetyand security

I-DIFF unrestr

901.1691.18002.3 Threshold: [7.5 | 1irobj

» 3 Testsequences
» [ Process data
» 23 Charts - Trendidynamic display & for 901.1691.18002.100 Operate & fitrec. blocked: |no =]

901.1691.18002.6 Operate delay: |0.00 ] s

| IEC 61850 stations
-+ Load configuration to devices v

¥ Load firmware to devices < >
[P uparade nroiect devices
i

<[ 1> |8 Properties |} Info (@ [2) Diagnostics v

Figure 28

3.8 Information Routing

In the “Information Routing” option, the trip signal of the differential function is
associated with the physical outputs of the relay. For easier viewing maximize the
window.
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The first columns are associated with the binary inputs of the relay. In that case they
will not be used. Double click on the “Source” option to hide these adjustments.
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Enter the options “Transformer diff. 1 > 87T diff. Protection 1 > |I-DIFF”.
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Associate the “general” signal within “Operate delay expired” to output 1.1. Look
at the columns for this signal “Destination > Binary output > Base module”.
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¥ The project PDIF was saved successfully.

Figure 32
The option “U” must be used, which means “Unlatched”, 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, the relay activates and remains activated
even if the fault has been extinguished. (This option is not suitable for testing).
Click on the “Start” option to show the main window again.

3.9 Sending adjustments

To send the parameterization changes, right-click on the “7UT&86” relay icon and
choose the “Load configuration to device” option.
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F DIGSI 5 V7.50 - C:\Users\Michel\Documents\Automation\PDIFPDIF

Project Edit View Insert Online Options Tools Window Help

L Energy Automation
Of W Hsavepojes & X = E X D ¢ B ¥ DU DIGSI 5 Premium

Project tree

Devices

5
oo = EE RN E T — g
Information 5 » Destinaticn &
gh Devices and networks (] » Binary output » LED
= i 70T8s | W e » Base module » Expansion module 3 » Basc L'J_J
1§ Device informd iz capy Culec | Signals Humber Type 11 (12 [13 [14 [21 [22 [31 [32 [33 [34 [35 [36 [11] |5
B2 arsuareend] 5 wovc cotor [0 2 2 8 2 2 2 8 2 2 B B O O S B B e
P2 Measuring-poi X Delete el D [ iy 901.7381 g
« Functiongroug © o ~ [ 87Tdiff prot. 1 901.1691 =
2= Information ro » & Group indicat 901.1691.4...
T Communicatiq 3 EXPOrt- b & General 90116912
~ g Settings [ import T G HDIFF 901.1691.1. =
[? Device sery  Upgrade configuration version... & =Block stage 901.1681.1.. SPS
©? Time settin Compare devices. & Inactive 901.1691.1...
© i et Connect to device and retrieve data Alt+Ctrl+0 D {) By 36911 3
& General h » & Health 90116911
& Meas.p I Load configuration to device » & Pickup 901.1691.1_.
& Meas.ps oad irmware 1o device ~ & Operate delayexpired  901.1681.1... 2
b & Recording Update configuration from target device 3 el U
~ g Tansforme|  Initialize device # phs A
SGeneral o device SR
& Process| Bern v & phsc
& 49 Th.ow - » & Cperate 901.1691.1...
£9 Circuit- Upgrade device functionality... Slope 1 90116911,
~ g Transforme| S Print Ctrl+P & Incr_ofchar. (Start) 901.1691.1... SPS
& General &b Print preview.. # Increase ofchar (DC)  901.1691
B Process| (g properties Alt+Enter # Blocked byinrush 901.1691.1... SPS
& 50/51 OCIprAT » & Blocked by2 Harmon.  901.1691.1.. ACT
& Inrush detect. (<] o B
¥ 5 Circuit-breaker interaction

]
= Ga Tt i v |gPlesl‘tiss H‘_i.'.lnfu y||ﬂ Diagnostics ‘
Iﬁgn Devices & ne... | Device settin... | & 6Genersl | 3 Information ... D
Figure 33

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

Enter confirmation 1D [%

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

Enter the confirmation ID for anyone of the following users:
Settings i operation

Enter confirmation ID: A A

Figure 34

In the next two windows didn’t shown, choose the option “Yes ”.
4. Difference software settings
4.1 Opening the Differential

Click on the “Conprove Test Center” application manager icon.

1 Figure 35
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Make a click on the software icon “Differential ”.
&= Conprove Test Center 2.02.160 — >
— C Test Cent
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
&, Quick [if Differential W Multimeter
@, VCC Aux 14F Power Directional
m Calibration E‘ Distance
Py Teste Plan % Master
Remote Generation Meter
{E PSBOOS Setup
_.ﬁ Ramp Equipment Set. / Tests
Ll: Harmonic Restraint o Setings
Prlmary % Ferras ﬁ Update Fimware
Primary Tests ¥ e Y Software Language
$ cT V Overcurrent
L
¥ VT m Transducer
<+ Transformer B Transiert Play Support
; Documentation and assistance
&2 Resistance L VoktsPHz ; i
gﬂ PMaster W Tutorials
D Videos
& Contact
Other EJ Foum
Additional aplications i Manual
Transiert View &P Quick Guide
-
% Validate PODF Reports ar Seff-diagnosis
W Statistical Analysis Ty Remote Access
Copyright © Conprove 1984 - 2021
Figure 36
AR
m Home  Display  Software Options [7]
G% HrdSet <% GOOSE Set e
o | Settings. X
P @ syncset s, svset o
Direc. T3 Connection E General Inform.  System  Noles&Obs.  Explantory Figurss  Check List  Others  Connections
Test Set  PointTest SeachTest  TestSeti Diferential - b [
" Insert/Edit Points - x
Insert/Edt Points General Options Tested device: —
New Point i~ o
i Winding1 §
Location: |
Sequence
Winding2 Substation: - \
o
% RS Address ~]
Test Points Ciy: | - State:
Points Tested —
esponsible:
No. Fault 1Diff IRest | R Name: | ~]
Tool Test
CE-6006 Series hum.: [17306166302101110011XXX
Defautfw Preferences oK Cancsl
IDif and iRest Operating Region I
ErrorsList | Protection Status
13 | OFF Line New Aux Source: 0,00V Heating: 0%

Figure 37
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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.

H I DE -~ Differential 2.02.160 (64 Bits) - CE-8006 (1730618)

Home Display Software Options

a = Hrd Set £ GOOSE Set B » MNext Point — kst Waveform G0 System
”~ "=
S}.-'nc. Set S5, 5V Set { Clear test 5|~ Phasors % Relay
Channels ] Start  Stop 1 Settings B
Direc, ¢4 Connection ! Clear a SEL
Hardware Generation Options

Figure 38

Inside the “Settings” screen, fill in the “General Inform.” with data from the “Tested
device”, “Installation location” and the “Responsible”. This makes reporting easier,
as this tab will be the first to be shown.

Settings b
General Inform.  System  Motes & Obs. Explanatory Figures Check List  Others  Connections
Test:
Differential Descr: | Differential Function Date: |
Tested device:
Identif: |23D31 982 w | Model |7UTBE ~ |
Type: |Transforrner Protection ~ | Manufacturer: |Siemens ~ |
Location:
Substation: [CONPROVE ~]
Bay: |1 ~
Address: |‘u"|sconde de Ouro Preto, 75 - Custédio Persira v|
City: [ Uberandia - State:
Responsible:
Name: |Miche| Rockembach de Carvalho w |
Sector: |Engineering i | Registry: (00001 w |
Tool Test:
CE-6006 Series Num.: |1731}E‘I'EIE&1}211]"I111}D11XX}(

Default iv Preferences oK

Figure 39
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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

General

Differential

General Inform.

NOD1 >

System  MNotes & Obs.

=

Source

Explanatory Figures

Check List ~ Others

Connections

Nominal Impedance 5 _le_
Frequency: |60 Hz ~ b _If\,l"\_l"\,l"\l_"m OfForward @‘
Phase Seq.. |ABC w [ A
Jp power: |4,?E MVA \: =1 ((__—
o [iEA P EESIINE S
Primary Voltage (FF): 'W - LE P o=
FN: [797kv % _ L’i”é of ”g
Primary Cument: W = 2 g
Secondary Voltage (FF): W g 3?3”&4 ”g
FNy [e640V = =
Secondary Cument: W
VIRE: 1200 Phase F Meutral | M Ground | E Displ. | D
CTRF: [2000
VIRD/VTRF: [100 Voltage Currents
CTRE/CTRF: [100 ! va > = ktovo: 100
Invert Polarity: N i ::: F E :: k to V2: ,T
O vTsF CIcTsF - g - kol oo
o maTE D |4 w EP |9] P ko2 [100
Default E Preferences oK Cancel
Figure 40

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.

5.1 Differential Screen > Protected Equipment/CTs

5. Differential Adjustment

In this tab you must inform the protected equipment, the number of windings, rated
voltages, rated powers, the primary and secondary currents of the main CTs and the
currents of the auxiliary CTs if necessary. This test uses the settings for a relay that is
protecting a transformer. However, it is possible to test the bus, generator, motor and
line protections. For transformer protection there is the possibility of testing up to
four windings automatically.
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Settings X
General | Protected Equipment/CTs | Adiust Prot. Differertial
Differertial Protected Equipment
Equipment | Transformer/AutoTransf  ~ N2of Phases: | 3@ w N2of Wind.: |2
Descrnipbon| Voltage Power |ConnechionVector Grouy Grounded
ind. 1 00KV | 3810 MVA b -
\wind. 2 1,00 KV | 38,10 MVA ¥ | 1(309 = |V Yes
CTs
Main CTs  Auxiiary CTs [] Enable Auxiiary CTs
Descrnphion I Nom 1 Prim 1 Sec Connection Vector Grouy
‘wind. 1 20004 2000 A 1.00 A Yobj -
Wind.2 | 200kA | 200kA 1004 | Y
Default Ev Preferences oK Cancel

Figure 41
5.2 Differential Screen > Adjust Prot. Differential > Settings

The initial default for the “Data Entry” field is set to “User”, thus all other settings
such as TAP, lag compensation, mismatch correction, measurement current type,
reference winding for calculations and Zero sequence elimination options are enabled
so that the user can, according to the relay, perform the adjustment correctly (Free
Configuration). This method allows the user to test any type of differential relay, but
it requires more knowledge of the relay.

To facilitate data entry, the settings of the main relays available on the market have
already been standardized. When selecting one of the relays from the list, only
parameterizable settings will be enabled. Choose the mask “SIEMENS 7UT8x
(Siprotec 5) .
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Settings

Protected Equipment /CTs Adjust Prot . Differential

General

Settings

Slope Definition

Data Entry:

"

General Options

Differertial Settings
Pickup: [0.30 In MICOM-P54X (BETA)

GE 345 (BETA]
Time: [0.00s GE 439 !

ol higher among || GE SR745 (Firmware até 1999)

Calculated

SIEMENS 7UT8x (Siprotec 5) v

AREVA MICOM-PE31/P632 L
AREVA MICOM-PE33/P634

MICOM-P&4X

GE 845/869/889
GE DTP
GE SR745

GE T60 (Fimware até 3.5)

GE T60/G60/MED

INGETEAM PD250

NARI PC5-978

Reyrolle 75G 14 DUOBIAS-M
SCHNEIDER P3T32

SCHNEIDER Sepam 80 (T)
SCHNEIDER Sepam 80 (M) (BETA)
SEL 300G (G)

Cument Tolerance
Relative: | 3,00 %
Absolute: |0.05 In

Time Tolerance

Relative:| 1,00 %
Absolute: | 30,00 ms

sation:

(®) Before Leg:
) Ater 12

SIEMENS 75D600 (Siprotec 4) [l
SIEMENS 75D5/75D61 (Siprotec 4) E A
SIEMENS 7UT/7UM (Siprotec 4) . N
MERNE 750 2 B2 (Siorote =
SIEMENS 7UT8x (Sipratec 5)

" DV/IDX

Zero Sequence

Default v Preferences oK Cancel

Figure 42

Parameterize the “Differential Settings” and “Instantaneous Settings”. Set the time
to 0.0s. Use the tolerances for current and time given in the Appendix A.

Settings X
General Protected Equipment/CTs Adjust Prot. Differential
Settings  Slope Definttion
Differential
Data Eniry: SIEMENS 7UT8x (Siprotec 5) ~
Differential Settings Instantaneous Settings Current Tolerance
Pickup: {0.30 In Pickup: |7.50 In Relative:|3,00 %
Time: |0.00s Time: (0,00 s Absolute: 0,05 In
Angle Time Tolerance
Tolerance
lol - higher among lipl & |ls Absolite: Relative: |1.00 %
1 300" Absolute: | 30,00 ms
General Options
Phase Shift Compensation:
Caleulated ; ® Before Leq:
O Mter 12
User Def.: Sl
1
TR
?\\ i % )
j .. - '
i |
"\. ,//f \“‘M\ ,'I
VA I /
S u
S e
Zero Sequence Elimination
Defautt .v Preferences QK Cancel

Figure 43
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In this screen, the values of the Slopes and Intersection must be entered.
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Settings x
General Protected Equipment/CTs Adjust Prot_ Differential
Setes
Slope

Slope 1: |30.00% Slope 2: |60.00 %
Intersection 1: |1.00 Intersection 2 |5.00

8.00

Vi
d

7.00 :
Vi
6.00 d
o /
o
5.00 g

400 ; ks
rd
&
X
3.00 :
K /
2.00

I/
1,00 i

200 4.00 6.00 8.00 10,00 12,00 14,00 16,00 18,00

Default :v Preferences Cancel

Figure 44

6. Channel Direction and Hardware Configurations
Click on the icon illustrated below.

m{ IDEHE-= Differential 2,.02,160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options

= Hrd Set %0 GOOSE Set B ¥ Mext Point
~ o
@ Sync, Set 5, SV Set Clear test
Channels ] Start Stop o
Direc. | %% Connection ¢ Clear all
Hardware Generation

Figure 45

Then click on the highlighted icon to configure the hardware.
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Channels Direct. o x
E] . Hard - Hodk
Model Recet or Hard & O Basic e | pdpt 10s_ || Modes Corfm
Cornectsd el
CE£006 v Advanced
w O itie= £ GOOSE A Iv Iv Cancel
£ Gerisl Number:
£ - s I. Iv
& [03207116302101 110011200¢ ON Line . 5. Value... Clean Clean = = %
Outputs: Analog_ and SV Inputs: Analog. and 5V Outpus: Binary, GOOSE and Anslog DC Inputs: Binary. GODSE and Anslog DG Logical
- Analog Outputs Sampled Value Outputs «|»
OO BEIE - P
1118 —'J ] O Forward @ B» Vottage Channels e~~~
i - Deser | Hardh Nod Point
Nominal Line  Source e ¢ esar ardware e oi
Yy
Froauency: [60Hz v G—e
Phase Seq. |ABC v @ |
Ip power: | 478 MVA
1g: [1.58MvA ||
Primary Voltage (FF): [12.80 KV
N [797 KV ||
Primary Curert: [200.0 A 1
Secondary Vohage (FFE [115,0V
FHy [e6.40V SrEitEEs :l 7 -|4 M
Voltage Channel Currents [ channet | [Deser. Hardware Point
Sacondary Cursrt: [ 1,004
viRE [0 | m_ Iﬁi—_
oz w Fl] B Aoz ~ AD_I02 ~ | oot -
CTRF: [2000 3 Vo 7 'S ADID3 ~ AD_I03 12 ~ | NOD1 vl -
VIRD/VIRF: [100 Vab E 8] I M T oz <ls -
CTRE/CTRFE: ’LUU— FF Vbe EP |3 IEP ~ AD_l05 15 ~ NO0Z - lb -
) Vea A0J0E |6 ~lnolz ~le -
Reverse Polaity
CvTsF [CersF o 4] w
Vo [ ~
Ovro OcTe Cale Cale
vz k12 "
[ Fausl Paramsters Among Hodes k [oVvo]100 |wov2[100 k |1l 100 |tol2 100

Choose the channel configuration; adjust the auxiliary source and

Figure 4

6

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

the method of

Settings

Master Slave

Model: | CE-5006

Analog. Outputs:
Default - Voltages:
O 6x300V; 30 VA
(O 3x300V: 90 VA
(O 3x300V; 150 VA
O 3x600V; 150 VA
O 2x300V; 200 VA
O 1x300V; 400 VA

®) Not Used

Defautt - Curents
® 6x 20 A: 30 VA
Ol3x20A:90VA ~
O 3x20A; 150VA
O 3x40A; 150 VA
O 2x60A: 200 VA
O 1x 120 A; 400 VA
Blectromechanical

O 2x 20 A; 400 VA
O 1x30A; 600 VA
O 1x24A; 1100 VA

() Not Used

Serial N%: 0320711630210111001 1XXX

@ Default () Free

Q0=

V2 V3
..
(X |

V5§ V6
..
L X

Binary Outputs:
Initial State
BOT: |NO
BOZ: |NO v
BO3: |NC  ~
BO4: |NC ~

Cuments Analog Input:

Clamp Scale
1A; [ 100mV/A (104) ~
IB: | 100mV//A (10A) ~

[ Connect VTe
14
N3

el
I

N5 NE

!
00
o

TIP: To aveid performance protection, connect the curent channeis before confirming the setting.

IC: | 100mV/A (104) ~
Binary Inputs:
Contact
BI1 & BI2: .
BI3 & Bl4: .
BI5 & BI6: .
BI7 & BIS: .

Figure 47

5Vpk  50Vpk 100 Vpk

Auiliar Source

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

Channels Direct. O X
o
Set

CE-6006 Advanced
p o %0 GOOSE... Cancel
= Serial Number:
c 0320711630210111001130¢x - = 5, 5. Val
= 03207116302101110011 ON Line 5. Value... Import... Export..

Figure 48
7. Test Structure for Function 87
7.1 Test Settings

In this tab, the trunk channels are associated with the relay phases, configure the trip
signal with the binary input. An important detail is to insert a pre-fault with nominal
values as shown below.

W) O 5 [ = | Differential 202,160 (54 Bits) - CE-6006 (1730616) - X
Home  Display  Software Options 2]
= Hrd Set €% GOOSE Set b W > Mext Point = Ky Waveform (5 System 1% |[(Dyseconds .F,w @J
@ sync.5et 5, SV set { Clear test “— ™ phasors g Relay . , Cycles K3
Channels Start  Stop o, Settings Present Recreate Restore View
Direc.  t¥ Connedtion  Clear al &) SEL Report ayout v
Hardware Generation Options Repart Units Layout
TestSet  Point Test  Search Test | Test Scitings
Generation Channels Direc Enabls Pre-Fautt 1 [] Enable Pre-Fault 2 Test Set
Wnd Phaf Gen. Channel Hode Hominal - Wit Time for Data Entry: [120,00s
01 |la | ADIOT (Hrd: I1) HIE 10004  |3000°
X Mul. Tolerance: |1,00
0 |1b | AD_I02 (Hrd: D) ~||e 10004 |-000° i Tolerance
01 |l | AD_I03 (Hrd: 13) ~||e 10004 | 1500° Point Test
02 |ls | AD_I04 (Hrd: 19) MIE 1000A | 180.0° Wiait Time for O : [10000ms
. peration: [100,00 ms
02 |Ib | AO_IOS (Hrd: 15) MIE 10004  |6000°
02 e | AO_IDS (Hrd: 16) ~||e 1000A | 6000° Search Test
0N |va h Initial step Absolute Resolution: | 100,00 ma
0 | -
o T Min. Resolution ~ | Relative Resolution: [0.50 %
c -
02z |va - Vilait Time for Operation: 400,00 ms.
= | M [ Disconsider the charactsristic in Search
= | h Pulsed Search (Stop very increment)

I Time PreFauit1: [100,00 ms |

Binary Outputs & Goose - Faul Binary Outputs & Goose - Pre-Faultl

Muttiple of Tolerance for Verfication Test: [1,10

] 0:0:0:0:0:0 ~|[B0 000 0:0:0 - General Reset Time: [100,00 ms
GO GO
IN? of repetitions in case of generation emor: | 2 ~
(Generation Limits Test Mode Stop the test at the first failure []
e G PG 1000 A Sode) Intelligent _ ~ Protection Status Verfication |Start/End of Test v
] Use Hardware Limit Variation of RMS and Angle
lgnore Pre-Fault operation []
Stop Interf. BIOT (Hrd: BIT) Initial | NA ~
Trigger Interf. | Software ~ Based Only on Generated Values
Wiait for PPS [] 0,00s Cycle to Cycle Generation
3 | ON Line New Aux Source: 110,00V | Heating: 0%

Figure 49

8. Test Set

The general idea of the configuration test is to verify that the relay settings and the
settings parameterized in the software are compatible, as the software aims to
simulate the behavior of the relay. To do so, enter a "New Point" according to the
data below:
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e Data Entry: IDiff e iRest

- IDiff: 1,00 In

- |IRest: 2,00 In
e Source Location: Winding 1
e Fault Location: Winding 2
e Fault Type: ABC

By clicking on the option “Chart” you can see where the tested point is. For this test
the point is in the operating region.

£ | O 5 1 = | Differential 202,160 (64 Bits) - CE-6006 (1730616)

Home Display  Software Options (7]
G5 HidSet £ GOOSE Set B P et Fs Waveform @D System ' M
K
0 &

sors @) Relay & , Cycles

X

@ sync.set s, sV set
I

Channels Recreate Restore
Direc. ¥ Connection Report Charts Layout
Hardware General tion Options Report Units Layout
Point Test  Search Test  Test Seftings
" Insert/Edit Points = |~ System | Reloy Detsils (Diagram) ) Thart | Waveform |/ Phasors -
General Oplions 800 el y 3 g Legend
Data Entry: IDffandifest { Test Poits:  Colors:
Source Location Curents 100 i / & PhaseA -
New Point v - o ; B Fhasep Passed
Winding1 IDf. [1.00n 7 & Phaec P
Fault Location Rest: [2001n !
Winding2 ~ 6,00 d -
4 Information:
Fault T
ault Type Phase A
ABC ~ Corfim Cancel
500 ; - IDiff:1,00 In
Il - IRest2.00 In
= > am ; Phase B
Test Points - - IDif:1,00 In
it Tested / - IRest2.00 In
e Phase C
No.| Fault 1Diff IRest Region | Operated Stalss D100
/ -IRest2.00 In
200 .
/
4
i /
1.00-—F
i i Rt (in
0 200 400 600 B00 1000 1200 1400 1600 18

Errors List Protection Status

3 | ONLine New AwcSource: 110,00V | Heating: 0%

Figure 50

Click on the icon highlighted below or use the command “Alt +G .

H I DEE= Differential 2.02.160 (&4 Bits) - CE-6006 (1730616)

Home Display Software Options
= o
a @ HrdSet <% GOOSE Set ’ B > Next Point
S, 5V Set { Clear test

@' sync, Set
Channels Start | Stop

Direc,  ©4 Connection - o Y Clear a

Hardware Generation

Figure 51
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After starting the test, the user must enter the differential and restraint current values
read in the relay, which must be in the range of values calculated in the software that
will perform the automatic data comparison.

Test Set Evaluation
Test Data

Data Entry: dffand IRest | | |Operation: @ ved O No

L1 L2 L3
df: | 1000 df: | 1008 df: | 100
Irest: 1,99 In Irest: 1,99 In Irest: 2,00 In

Auto Fill Evaluate Mot Evaluate
Figure 52

Passing the configuration test makes it possible for the other two tests to be carried
out successfully. If there is a discrepancy between the values calculated by the
software and those presented by the relay, the user must review its connections and

settings.

9. Point Test

After the configuration test has passed, this means that the adjustment parameters
passed to the software faithfully correspond to the behavior of the relay, in this way,
the point test can be performed, since it analyzes not only the operation of the
relay , but also the shooting time.

For the point test, click on the “New Point” field and choose the fault type, and the
differential and restraint current values. Then click on the confirm button.
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£ | 3y 5 [ < | Differential 2.02.160 (64 Bits) - CE-6006 (1730616)
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Figure 53

Another way is to use the “Sequence” feature of points by choosing the values of
“Initial”, “Final” and “Step”. This way the software automatically creates the
points.
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Test St Point Test  Search Test Test Settings

Insert/Edit Points ~ | ~System | Relay Details (Diagram) ) Chart | Waveform | Phasors o

General Options 800 ol 7 g Legend
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/ - Rest
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Figure 54

Click on the icon highlighted below or use the command “Alt +G .
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H I DEE~ Differential 2.02.160 (64 Bits) - CE-6006 (1730618)

Home Display Software Options
a = HrdSet £ GOOSE Set ’ B > Mext Point
{ Clear test

@ sync.set s, SV set

Channels ] Start | Stop o
Direc,  ©4 Connection - # Clear all
Hardware Generation
Figure 55
It is verified that all points were successfully approved
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Figure 56
10. Search Test

To carry out the search test, click on the “New Line” field, choose the type of fault,
the restraint current value and confirm.
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Figure 57

There is also another way to add test lines, by adding a search string. To do this, just
click on the “Sequence” button and select the initial and final restriction current of
the search and the step between them.
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Figure 58

Click on the icon highlighted below or use the command “Alt +G .
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Figure 59

It is verified that all lines were successfully approved
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Figure 60
11. Report

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Ctl +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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Figure 61
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DIFFERENTIAL.- TESTREPORT

Descr.: Differential Function

Date: 17/09/2021 15:15:46

; Software: Diferenc_CTC; Version: 2.02.160
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model 7UT86; Manufacturer: Siemens

2. Location

Substation: CONPROVE

Bay: 1

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

Printing Preview...| N° of Pages: 10

Figure 62
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Differential Units
Pickup and Reset

+3 % or 250mA of the theoretical value

(the greater) (In = 1A and 5A)

Measurement of average times of the differential unit with restraint

Type Enabled Times 10 Measuring Times (™)

(Sensitivity) 50Hz 60Hz

Blocking or 1.5 32 ms 28 ms
Harmonic YES ] 31Tms 28 ms
Restraint 15 31 ms 28 ms
Blocking or 15 28 ms 27 ms
Harmonic NO* ] 17 ms 16 ms
Restraint 15 15 ms 14 ms

(*) When the Blocking type / Harmonic Restraint setiing is in Dynamic mode, blocking / restraint by
harmonics will be disabled in internal fault conditions.
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Differential Software Siemens 7UT86 Relay
Parameter Figure Parameter Figure
Voltage (Wind. 1) 41 Rated Voltage 25
Voltage (Wind. 2) 41 Rated Voltage 26
Power (Wind. 1) 41 Rated apparent power 25
Power (Wind. 2) 41 Rated apparent power 26
Connection (Wind. 1) 41 Winding configuration 25
Connection (Wind. 2) 41 Winding configuration 26
Vector Group (Wind. 2) 41 Vector group numeral 26
| Prim (Wind. 1) 41 Rated primary current 17
| Prim (Wind. 2) 41 Rated primary current 21
| Sec (Wind. 1) 41 Rated secondary current 17
| Sec (Wind. 2) 41 Rated secondary current 21
Connection CT (Wind. 1) 41 Neutr. Point in dir. of ref. obj 17
Connection CT (Wind. 2) 41 Neutr. Point in dir. of ref. obj 21
Differential Settings (pickup) 43 Threshold 27
Instantaneous Settings (pickup) 43 Threshold 28
Slope 1 44 Slope 1 27
Intersection 1 44 Intersection 1 Irest 27
Slope 2 44 Slope 2 27
Intersection 2 44 Intersection 2 Irest 27
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