A

\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

Test Tutorial

Equipment Type: Protection Relay

Brand: Siemens

Model: 7UT61

Function: 87 or PDIF Differential Protection

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 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 7UT61 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 F1 (UH+) of the
relay and the negative (black terminal) of the Vdc Aux. Source to pin F2 (UH-) of the

relay. / _
Max. 265V
‘f F1 (H+)
F2 (H-)
Figure 1

1.2 Current Coils
Connect the 11, 12 and 13 current channels of the CE-6006 to pins Q1, Q3 and Q5 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 CE-6006
to pins Q2, Q4 and Q6 relay then forming the winding dial 1. Likewise, to establish
the winding 2 connection, connect 14, 15 and 16 current channels to relay pins R1, R3
and R5 respectively, connecting the common three to pins R2, R4 and R6.

’. ll“ R6 |R4 R2 Q6 |Q4 Q2
11 |2 13 .”-l R3 | R1 Q5 |Q3 | Q1

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

e BI1to pin P1 and its common to pin P5;

BI5S BI7

P1 P5

Bi2 B4 BI6 BI8
Figure 3

2. Communication with 7UT61 relay

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

Figure 4

When opening the program, the substation that contains the relay is selected (7UT61).
After selecting the relay, click the right button and select the “Open Object” and then
select the connection mode, as is shown in s following figures.

E=1 DIGSI Manager - [Carvalho -- C:\Siemens\Digsi4\D4PROJYCarvalho]
@ File Edit Insert Device Yiew Options Window Help

7[3{@] 34,|| 2| eglj;f- i | | <NoFiter > =1 9| %IEIIEDI x?|

= B8P Carvalho D 7SABTTVAE () 7oi612va6  [J 7UMB23VA6  ([OLGIERLE
(L Folder

7

Figure 5
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Open device E|

Connection type Cannection properties

" Dffline Mo settings required for this connection type.

" Dirzct

-

" Modem connection

-~

&+ Ethernet

Carcel Help
Figure 6

3. Tested System Data

Transformer, CT and differential function data are in the following tables:

3.1 Protected Equipment Data / CT's

Table 1
General data Values
Number of Windings two
Protected Equipment Transformer
Primary Voltage (Side 1) 110 kV
Primary Power (Side 1) 38.1 MVA
Secondary Voltage (Side 2) 11 kV
Secondary Power (Side 2) 38.1 MVA
Connection (Side 1) A
Connection (Side 2) Y
Vector Group 1
RTC1 200/1
RTC 2 2000/1
3.2 Protection Data
Table 2
General data Values
Differential Pickup (87-1) 0.31In
Differential Time 0s*
Snapshot Pickup (87-2) 7 In
Snapshot Time 0s*
Base Point 1 0
Base Point 2 5
slope 1 30%
slope 2 60%

*Theoretical value varies in practice between 20 ms to 50 ms depending on the
relay.
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4. Parameterization of the relay 7UT61

4.1 Device Configuration

INSTRUMENTOS PARA TESTES ELETRICOS

After the connection has been established, access the general relay settings by double
left-clicking on “Settings ” and repeat the operation for “Device Configuration”.

4 DIGS] - [Carvalho / Folder / 7UT613 V4.6/7UT613 V04.60.06]

@ File Edit Insert Device Yiew Options Window Help

BE&E L E CH |0 sk s N D N2
= a Online Select function
+ .2 Settings i 1Device Configuration
A control #Maskjng 1/O {Configuration Matrix)
+-£2 Annunciation i_tJCFC
+ 2 Measurement 67 Power System Data 1
+- =4 Oscillographic Records @Setting Group A

QZ, Test

é‘aOscilIographic Fault Records
@?General Device Settings
@Time Synchronization

? Interfaces

“aPasswords

abe.| anguage

Figure 7

In the “Functional Scope” screen, disable all functions leaving only the “87
Differential Protection” function enabled. This does testing easier as it prevents the
use of the trip signal from other functions. After the adjustments click “OK .

Functional Scope @

Ayailable functions:

No. | Function IScope

0103 Se‘tting Grogﬂ Change Oﬂion |Disabled

0105  Protection Object

'3 phase Transformer

0112 87 Differential Protection Enabled

0117 Cold Load Pickup \Disabled
0120 50451 \Disabled
0122 50N/STN \Disabled
0124 50GH1G \Disabled
0142 43 Thermal Overload Protection Disabled

0180  Disconnect measurment location Disabled
0181  Measured Values Supervision  Enabled
0186  External Trip Function 1 Disabled
0187  External Trip Function 2 Disahled
About
0K | DIGSI-> devies | Cancel |  Hep |
Figure 8
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4.2 Masking 1/0
The next step is to adjust the binary outputs of the relay. To access these parameters,

double-click with the left button on “Masking 1/O (Configuration Matrix)” as
illustrated in the next figure.

Z‘ DIGSI - [Carvalho / Folder f 7UT613 V4.6/7UT613 Y04.60.06]
[E File Edit Insert Device View Options Window Help

HE B¢ &R T &% 5E e
= @ Online Select function
+ @ Settings ({8 Device Configuration
,g.' Control =Masking IO {Configuration Matrix)

+ £ Annunciation lcec
+- %4 Measurement
+- =4 Oscillographic Records

QZ, Test

&?Power System Data 1
ﬁSetting Group &
’:EaOscillographic Fault Records
@General Device Settings
@Time Synchronization

? Interfaces

¢ Passwords

abe..| anguage

Figure 9

The trip signal from function 87 will be routed to output binary “BO1” of the relay.
To facilitate the monitoring of this test, led 1 was designated for this function. The
option “U” must be used, which means “Unlatched”, that is, the relay activates and
when the problem 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 problem has been extinguished. (This option is not suitable for testing).

¢ DIGSI - [Settings - Masking I/0 (Configuration Matrix) - Carvalho / Folder  7UT613 V4.6/7UT613 V04.60.06]
# File Edit Insert Device View Options Window Help

BE 2§ | %_1. £ % g IIndicalions and commands only _:_I ]l:onﬁguled to BI. BO, or LED l] @ m ﬂ]" lﬂl | Y4
Information Source

Destination -~
Number Display text Type Bl FIS|C BO LEDs B |S[X|C| CM

5 112|3[4|5 1/2|3|4|5|6[(7|8[1]|2[3|4(5|6(7|8|9|10]11{12]13{14, 0| T

Device, General
P.System Data 1
Osc. Fault Rec.

87 Diff. Prot (05671 87 TRIP ouT U ul]
Measurem. Supery
Supervision
Ext. Tansf.Ann.
EN100-Modul 1
Chnitrl Authority
Control Device
Measurement
Meas. Dif/Rest.
Thresh.-Switch
Set Points{MV]
Energy
Statistics
SetPoint{Stat]

QUL

Press F1 for Help. 7UT613 V¥04.60.06  Online COM1 185985( 10007 UM

Figure 10
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4.3 Power System Data 1
Continuing the settings, double-click on “Power System Data 1.

4 DIGSI - [Carvalho / Folder / 7UT613 V4.6/7UT613 V04.60.06]

B File Edit Insert Device Wiew Options Window Help
HE| 2R LR T |2 =5 ik
=l @ Online Select function l
9 Settings m Device Configuration
: ,-] Control #Masking 1jO {Configuration Matrix)
E»] £2 Annunciation FElcrc
# - 3f Measurement Pawer System Data 1
& ‘=4 Oscillographic Records ﬁSetting Group A
: <2' fest 2# 0scillographic Fault Records
@General Device Settings
@Time Synchronization
? Interfaces
‘SuzPasswords
abe..| anguage
Figure 11

In the tab “CT-Number” the number of transformer windings is configured.

Power System Data 1
CT-Numbers | CT-Assign | Power System | Transf. | NotssiaMeasLoc | Funct. | CT's | CB |

Settings:
No. Seftings Value
0211 Number of connected Measuring Locations 2w
0212 Number of assigned Measuring Locations
0213 Number of Sides

(%)

[}

V¥ Display additional settings

Export Graph | About |

[ ok | oo | DIGSI Device | Cancelar | Ajuda |

Figure 12

4.4 CT-Assign

In this tab you can insert how the auxiliary current transformers are connected. In this
example, auxiliary CTs are not used.
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Power System Data 1 [X\
CT-Numbers CT-Assign |Power System | Transf. | NotssigheasLoc | Funct | CT's | c8 |
Settings:
Settings Value
it %MMLWIZ% S1:M1, S2M2 v
; Mot connected

Mot connected

Mot connected

[V Display additional settings

14558 current input

Ezport Graph l

About |

[ o 1

dplcar | DIGSI > Device |

Cancelar l

bjuda |

4.5 Power System

Figure 13

On the “Power System” tab, the nominal voltage, the phase sequence and the
temperature unit are configured.

Power, System Data 1 E}
CT-Numbers | CT-Assign Power System | Transt. | NotéssigMeasLoc | Funet. | CT's | B |
Settings:
l No. Seftings Value
"0270 Rated Frequency. B0 Mz~
BT i: S nce

ABC

IV Display additional settings

Degree Celsius

Ezport Graph

I About I

[ o ]

“plcsr | DIGSI> Deviee |

Cancelar |

Ajuda |

Figure 14
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4.6 Transf.

In this option, the nominal values of the voltages and power of the transformer, the
connection and the offset of the power transformer windings are adjusted.

Power System Data 1 @

CT-NumbersI CT-AssignI Power System  Transf. lNoLﬁ\ssigMeasLocl Funct.l CT's I CB I

Settings:
No. I Seftings I Value

0311 Rated Primary Yoltage Side 1 | 110,0 kY
0312 Rated Apparent Power of Transf. Side 1 38,10 MVA
0313 Starpoint of Side 1 is Isolated
0314 Transf. Winding Connection Side 1 D (Detta)
0321 Rated Primary Yoltage Side 2 | 11,0 kY
0322 Rated Apparent Power of Transf. Side 2 | 38,10 MVA,
0323 Starpoint of Side 2 is Grounded|
0324 Transf. Winding Connection Side 2 | Y (Wye)l
0325 Yector Group Numeral of Side 2 |

| About I

ok | DIGSI > Device | Concelar | Auda |

Figure 15

4.7 CT’s
In this tab, the nominal values of primary and secondary current of the current
transformers must be adjusted, as well as their polarities.

Power System Data 1 @

CT-Numbers ] CT-Assign I Power System I Transf. ] NotbssigMeasLoc ] Funct. CT's I CB I
Settings:
™
No. I Seftings | Walue
0511 CT-Strpnt. Meas. Loc.1 in Dir. of Object [ YES v
0512 CT Rated Primary Current Meas. Loc. 1 | 200 A
0513 CT Rated Secondary Current Meas. Loc. 1 | 14
0521 CT-Strpnt. Meas. Loc.2 in Dir. of Object YES]
0522 CT Rated Primary Current Meas. Loc. 2 | 2000 &
0523 CT Rated Secondary Current Meas. Loc. 2 14
7
| About |
oK | DIGS! > Device | Cancelor | Ajuda |

Figure 16

Note: The tabs “NotAssigMeasLoc”, “Funct.” and “CB” are not used in this tutorial.
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4.8 Setting Group A
In this option are the protection settings.

Z’ DIGSI - [Carvalho / Folder f 7UT613 V4.6/7UT613 V04.60.06]
@ File Edit Insert Device View Options Window Help

W& s BB | LR E E| % - 2 DN
=l @ C_'nline Select function
+ . @ Settings ({8 Device Configuration
,gj Control #Maskﬁng I/O (Configuration Matrix)
+-£5 Annunciation :_;:jcpc
+- 3 Measurement &5 Power System Data 1

+- =4 Oscillographic Records
QZ' Test &iOSCillographic Fault Records
General Device Settings
@Time Synchronization
? Interfaces
Zuy Passwords
abe..| anguage

Figure 17

4.9 Differential Protection

The last step is to make the differential adjustments.

Setting Group A @

Functions:

No. I Function l
0011 Power System Data 2
0076  Measurement
0081  Measurement Supervision
0084  Supervision

| Customize... I Reset... | About I
Close | Help |

Figure 18

INSTRUMENTOS PARA TESTES ELETRICOS _—

Rua Visconde de Ouro Preto, 77 - Bairro Custédio 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



l D S'I' 1A aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

4.10 General
Address 1201 activates the differential function. The other options will not be tested

and must be setto “OFF”.

B7 Differential Protection - Settings Group A

General |I~Diff I Characteristic | Inrush 2.HM| Restr. n.HM

Settings:

V¥ Display additional settings

Export Graph | About I

tjuda |

0K | plear DIGS! > Device | Cancelar |

Figure 19

411 I-Diff
In this field the pick-up values of the percent differential element (87-1)

and instantaneous differential element (87-2) are configured, as well as both acting
times.

X

87 Differential Protection - Settings Group A

General  |-Diff IChalackelislic' Inush 2HM | Restr. nHM |

Settings:

Value

0,30 MinO
0,00 sec

7,010
0,00 sec

IV Display additional settings

Export Graph | About |

[ ok | apicar | DIGSI-> Device | Cancelar | Ajuda |

Figure 20
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4.12 Characteristic
This option adjusts the values of “Slope 1” and “Slope 2" as well as the “Base
Points” values.

87 Differential Protection - Settings Group A @

General | 1.Diff  Characteristic ] Inrush 2HM | Restr. n.HM |

Settings:
No. I Settings [ Value
12414 87 Slope 1 of Tripping Characteristic | 0,30
12424, 87 Base Point for Slope 1 of Charac. 0,00 N0
12434, 87 Slope 2 of Tripping Characteristic | 0,60
12444 87 Base Point for Slope 2 of Charac. | 5,00 1nOf
12514 87 I-RESTRAINT for Start Detection | 0,10 11nO
125248, 87 Factor for Increas. of Char. at Start | ] 0
1253 87 Maximum Permissible Starting Time | 5,0 sec
12614 87 Pickup for Add-on Stabilization | 4,00 1AnO
12624 87 Duration of Add-on Stabilization | 15 Cycle
12634 87 Time for Cross-block Add-on Stabiliz. 15 Cycle
[V Display additional settings

| About I

ok | : DIGSI > Devicel Cancelar | Ajuda |

Figure 21

The options “Inrush 2HM ~ and “Rest. nHM” are not used. The next step is to
submit the changes. To do this click on the icon highlighted below:

¢ DIGSI - [Carvalho / Folder / 7UT613 V4.6/7UT613 V04.60.06]
@ File Edt Insert Device ‘iew Options Window Help

FERE L B T L
= @ Onling Select Function
+ ,2 Settings Devi-:e Configuration
,ﬂ Control #Maskjng 1fO (Configuration Matrix)
+-£2 Annunciation FElcre

+- 39 Measurement
+-=4 Oscillographic Records
QZ, Test

E?Powev System Data 1

ESetting Group &

ﬁOscillographic Fault Records
'General Device Settings

@Time Synchronization

j Interfaces

SasPasswords

abe..| anguage

Figure 22

Then enter the password and click on “OK ™.

Enter Password

Password for parameter set:

Cancel I Help I

Figure 23
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5. Difference software settings
5.1 Opening the Differential

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

S

Figﬁre 24'":

Click on the “Differential ” software icon.

INSTRUMENTOS PARA TESTES ELETRICOS _—

&= Conprove Test Center 2.02.160 —

a—

s Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
Quick i Differential B Muktimeter
& (3 |
&, VCC Aux 1F Power Directional
EIE Calibration *{" Distance
Ty Teste Plan % Master
Remote Generation Meter
H& PSBOGS Setup
,ﬁ Ramp Equipment Set. / Tests
. Ll: Hamonic Restraint #* Settings
Prlmary % e ﬁ Update Fimware
Primary Tests % e —— (% Software Language v
$ cT V Qvercument
LoyT @]
T Transducer
i Transformer B} Transiert Play Support
©Q Resistance Y \atePH Documentation and assistance
HZ ans z )
QE PMaster WL Tutorials
D Videos
&5 Cortact
Other 53 Foum
Additional applications i Manual v
Transient View & Quick Guide v
& @
% Validate PDF Reparts @ Sef-diagnosis
W Statistical Analysis i Remote Access

Copyright © Conprove 1584 - 2021

Figure 25
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Zigga-
m Home Display Software Options 2]

a @ HrdSet < GOOSE Set 0 > NextPoint  [7_| | Waveform G System 05 |(Dseconds M @l
- =
{ Clear test £y, Cycles 3

@ sncset s, svset “— . phasors mRelay

¥ Connection - T @aeara (0 seL Report Charts La

Channels Settings ~ Present Recreate Restore View
Direc. yout
Hardware Settings v
Test Set  Foint Test  Search Test  Test
" Insert/Edit Points General Inform. System  Notes 8Obs.  Explanatory Figues ~ Check List  Others  Connections > X
Insert/Edit Points General Options Test B
F: Differential Tores Date: Principais
v EZ [Noar |
New Paint v o Tested device
i Winding1
Soquenc - ert T
Location:
-RL
g Substation: | ]
Poirts Tested
Address; ]
No.| Fault 1D IRest Ciy | - Sinte:
Responsible
Name: | ~]
Tool Test
CE-6006 Series Num.:. [03207116302101110011XXX
|Diff and iRest Operating Region
ErrorsList | Protection Status -
Defautt v Preferences oK
3 | ONLine New !

5.2 Configuring the Settings

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

L& 0 5 | = | Differential 202152 (64 Bits) - CE-6006 (0320711)

Home Display Software Options
&= Hrd Set E:._? GOOSE Set (m > MNext Paint 7| 1% Waveform (G System = @ Seconds .Fw —— I —
[ 4 = - fy El EI/A’

@' Sync. Set S, SV Set 5-|—« Phasors % Relay i, Cycles

Channels ) 5 Settings Recreate Restore Wiew
Direc, U% Connection ) SEL Report Charts Layout -
Hardware Generation Options Report Units Layout
Figure 27

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.
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Settings bt
General General Inform.  System  Motes & Obs. Explanatory Figures Check List Others  Connections
Test:
Differential Deser: | Differential Function Date: |
Tested device:
Identif: |23D315-52 v| Model |7UTE1 v|
Type: |Transf-:rrner Protection v| Manufacturer: |Siemens v|
Location:
Substation: |CONPROVE v]
Bay: |'I e
Address: |‘U'|sconde de Ouro Perto75 - Neighborhood Custodio Pereira w |
Giy: |Uberandia v State:
Responsible:
Name: |Michel Rockembach de Carvalho w |
Sector: |Engineering v| Registry: | 0001 v|
Tool Test:
CE-6006 Series Num.: ||]32|]?1163ﬂ211}1111}|]11m
Default 'V Preferences oK Cancel
Figure 28
5.3 System

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 are not relevant for this test.
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Settings

General

General Infam. Motes & Obs. Explanatory Figures Check List Cthers  Connections

Differential

NOO1 |
I
mpedance  Source 5 _le_
OForward @E» .[ I

Fequency: 60Hz  ~ - ——pony
Crovnl [l [

(j :
0BJ _I%ﬂ ”
|2 |3

T3]

Phase Seq.: ABC w~ c A

3 power: |4.78 MVA
Tep: W
Primary Voltage (FF): IW
Ny [Tamkv
Primary Current: W

Secondary Voltage (FF): W g
Ny [esd0v
Secondary Current: W

VIRF: |1200

CTRF: (2000

VTRD /VTRF: [1,00 Voltage
1 Va
o [2] w F

Ve

L i) el

it

(2

.”_fﬁ‘-‘#—

Phase F Meutral | M Ground | E Displ. | D

E kto VO: [1.00
ktoV2: [1.00
IE ktolD: |1,00

IEF ktol2: |1,00

CTRE/CTRF: |1,00
Invert Polarity:
[ vTsF cTsF
OvTD cTE

e |~ en |
33

D 4] w EP

Default  {w

Preferences QK Cancel

Figure 29

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.

6. Differential Adjustment

6.1 Differential Screen > Protected Equipment/CTs

This tab should inform the protected equipment, the number of windings, nominal
voltage, nominal power, the primary and secondary currents of the main CTs and the
currents of the auxiliary CT, if necessary. This test uses the settings for a relay that is
protecting a transformer. However, it is possible to test protections of bus, generator,
motor and line. For transformer protection there is the possibility of testing up to four
windings automatically.
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Settings X
Gereral | Protected Equipment/CTs | Adjust Prot. Differential
Differertial Protected Equipment
Equipment | Transformer/AutoTransf  ~ N2of Phases: | 3@ w N2of Wind.: |2
Descrnipbon| Voltage Power |ConnechionVector Grouy Grounded
\ind. 1 100KV [ 3870MVA | D v
\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 Yhar
‘wind. 2 2,00 kA 2,00 kA 1.00 A Yhar -
Default Ev Preferences QK Cancel
Figure 30

6.2 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 lists of relays, only the
configurable settings are enabled. Choose the “SIEMENS 7UT/7UM (Siprotec 4)”
mask.
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Settings >
General Protected Equipment/CTs Adjust Prot. Differential
Settings  Slope Definition
Differential
Data Entry: User |v| @
- - - AREVA MCOM-P 34X ~
Differential Settings AREVA MCOM-PE1/PEIZ Cument Tolerance
, . AREVA MICOM-PEI3/P634 o .
Pickup: [0.30In | jicom-psax (BETA) Relative: | 5.00 %
MICOM-PE&4X
Time: [50.00ms |GE 345 (BETA) Absolute:[0.101n
GE 489
Restriction Curent  |GE 845/863/833 T —
GEDTP
GE SR745 e [10.00 %
(pl+Us1) 7K | GE SR745 (Fimmare até 1999) Relative: ] 10.
. GE TED (Firmware ate 3.5) .
K:| 1 GE T60/GE0/ME0 Absolute: 30,00 ms
INGETEAM FPD250
General Options NARI PC5-978 o
S Reyrolle 75G 14 DUOBIAS-M hsation:
5. | Calculat SCHMEIDER Sepam 80 (T) .
SCHNEIDER Sepam 80 (M) (BETA) v ® BeforzLea:
SEL 300G (G) O Aer 12
Reference Wnd. for r =
: SEL 300G (T) % 7
Calculations (In): SEL 700G N ™.
SEL 387/587 o ]
SEL 487 S
SEL 787 i !
SIEMENS 7SDED0 {Siprotec 4) b AR
| L LS P ®,
ISIEMENS JUT/7UM {Siprotec 4] :{" “X
/ / {siprotec 5) — -
SIEMENS 7UT2x (Siprotec 5)
ZIV IDEADVADX e
Zero Sequence Efmmiramo T
Default Ev Preferences OK Cancel

Figure 31

Parameterize the “Differential Settings” and “Instantaneous Settings”. Set the time
to 0.0s. Use the tolerances for current and time given in the Appendix.
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Settings X
General Protected Equipment/CTs Adjust Prot. Differential
Settings  Slope Definition
Differential
Data Entry: SIEMENS 7UT/7UM (Siprotec 4) ~
Differential Settings Instantaneous Settings Curment Tolerance
Pickup: [0.30In Pickup: |7.00 In Relative: | 5,00 %
Time: |0,.00s Time: |0.00s Absolute: | 0,10 In
Anale Time Tolerance
Tolerance
(Nl + M=l )/ K Absolute: Relative: | 1,00 %
1 3,00 Absolute: | 37,00 ms
General Options
Phase Shift Compensation:
Calculated : @ Before Leq:
) Mier 12
User Def ..
.f"X\ f’f\\
e e
FE N A i
i - i
I\. /.r” Jr.-" ", ‘“h\_\ /
P ,
S ,
e X
Zero Sequence Himination
Default Ev Preferences QK Cancel

Figure 32

6.3 Differential Screen > Adjust Prot. Differential > Slope Definition

On this screen, the values for “Slopes” and “Base Points” must be entered.
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Settings
General Protected Equipment/CTs Adjust Prot. Differential
Settings
Differential
Slope
Slope 1: | 30,00 % Slope 2: |60.00 % |
Base Point 1: |0.00 Base Point 2: |5.00 5.00
8,00 ]
4
4'{I
7,00

B
3,00 4
2,00
1,00 -
4
ok I
0 2,00 400 5,00 8,00 1000 1200 1400 1600 1800

Default  {w Preferences Cancel

Figure 33

7. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

| O 23 g = | Differential 2.02.152 (4 Bits) - CE-6006 (0320711)

Home Display Software Options

a & Hrd Set % GOOSE Set B > Mext Point
@ sync.set s, SV set - { Clear test
Channels Start  Stop ”
Direc. |4 Connection { Clear all
Hardware Generation
Figure 34

Then click on the highlighted icon to configure the hardware.
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Channels Direct. o x
E] . Hard - Hodk
Model — ? ©) Basic = Adapt /s I- odes Corfim
Connected et
CEG006 - Advanced
w O itie= £ GOOSE A Iv Iv Cancel
£ Seral Number:
£ o s I. Iv
£ [oaz071163021011 10011300 ON Line . S. Value... Clean Clean — p— 2
Outputs: Analog. and SV Inputs: Analog_and SV Outputs: Binary, GOOSE and Anslog DC Inputs: Binary, GOOSE and Anslog DC  Logical
- Analog Outputs Sampled Value Outputs «|»
NOOT BEIE - P
1 oy Oforvard @ Bj» VotageCrames [ |V <[ -] -
Nominal Line  Source = |-1» Descr. Hardware Node Point
[A24R
Froauency: [60Hz v S
Phase Seq. |ABC v @ |
Ip power: | 478 MVA
1o: [1.59 MVA ||
Primary Vollage (FF): [13.80 KV
N [797 kY ||
Primary Curert: [200.0 A 1
Secondary Voltage (FF: [115,0V
FHy [e6.40V SrEitEEs l:lv Mk T
Voltage Channel Currents [ channet | [Deser. Hardware Point
Secondary Curent: [1.00A
viRE [0 | m_ Iiﬁﬁ-_
2] w Fls] ®  |aoae ~ AD_l02 ~ | noo1 -
CTRF: [2000 3 Vo 7 'S ADID3 ~ AD_I03 12 ~ | NOD1 vl -
VIRD/VIRF: [1,00 Vab E [a] E ~| [a0le e ~wo v~
CTRE/CTRFE: ’LUU— FF Vbe EP |3 IEP ~ AD_l05 15 ~ NO0Z - lb -
) Vea A0_6 I8 ~[noz vk~
Reverse Polarty
CvTsF [CersF o 4] w
KV cI0 v
Ovro OcTe Cale, ——— Cale, ————
V2 k12 ~
[ Equal Parameters Among Nodes k [ovo[100 [tov2]100 k [tol0 [100 [tol2 [100

Figure 35

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

Settings X
Master Slave Binary Outputs: Auiliar Source
Initial State 250V
Model:  |CE-6006 Serial N 032071163021011100711XXX BOT [NO -
BOZ: 'NO ~ 2

Analog. Outputs: @ Default () Free

BO3: |NC  ~ B 11V
Default - Voltages:

BO4 (NG~
O 6x300V; 30 VA 0

(O 3x300V: 90 VA 48V

O 3x300V: 150 VA V2 V3
. .
X )

Cuments Analog Input: 24V

V5§ V6
. . Clamp Scale Other
L X

O 3x600V: 150 VA
O 2x300V: 200 VA
O 1x300V: 400 VA

1A [100mV/A (104) ~
1B: | 100mV/A (10A) ~

IC: | 100mV/A (104) ~ 110,00 v

Q0=
..

Binary Inputs:
®) Not Used [] Connect VTs Cortact | 5Vpk 50Vpk 100Vpk
Default - Cumrents 14 6 BI1 & BIZ: .
® 6x 20 A: 30 VA

O[3x204,90VA ~ N2 I N3 N5 Na BI3 & BI4:

ST h [T -
S gggeg- v 8

O 1x 120 A; 400 VA
Blectromechanical

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

O Mot Used [] Connect CTe

TIP: To aveid performance protection, connect the current channes befors confiming the setting. Cancel

Figure 36
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On the next screen choose “Basic” and on the next window (not shown) choose
“YES”, finally click on “Confirm”.

Channels Direct. 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 37

8. Test Structure for Function 87
8.1 Test Settings

In this tab, the test set channels are associated with the relay phases; the trip signal is
configured with the binary input.

[z IDEH- Differential 2.02.152 (64 Bits) - CE-6006 (0320711) - x

Display

Software Options

= Hrd Set €% GOOSE Set ' 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 . Settings Present Recreate Restore View
Direc.  t¥ Connedtion E  Clear al &) SEL i ayout v
Hardware Generation Options Repart Units Layout
TestSet  Point Test  Search Test | Test Seningsl
Generation Channels Direc [ Enable Pre-Faut 1 [ Enable Pre-Fault 2 Test Set
Wind Pha: Gen. Channel Wait Time for Data Entry: 60,00
01 |la | AO_I0T (Hrd: 1) -
= Mut. Tolerance: [1,00
01 |Ib | AD_I02 (Hrd: 12) -
01 |lc | AO_I03 (Hrd: 13) - Point Test
02 |la | AD_I04(Hrd: 19) M Wait Time for Operation: |100,00 me.
02 |Ib | AO_IDS (Hrd: I5) -
02 |lc | AD_IDG (Hrd: I6) - Search Test
0N |va h Initial step Absolute Resolution: | 100,00 ma
o |vb -
o T Min. Resolution ~ | Relative Resolution: [0.50 %
6 -
02z |va - Vilait Time for Operation: 400,00 ms.
= | M [ Disconsider the charactsristic in Search
= | h Pulsed Search (Stop very increment)
T A E Mutiple of Tolerance for Verfication Test: |1,10
] 0:0:0:0:0:0 - General Reset Time: [100,00 ms
GO
IN? of repetitions in case of generation emor: | 2 ~
(Generation Limits Test Mode Stop the test at the first failure []
(e G @i | E7la Sode) Intelligent _ ~ Protection Status Verfication |Start/End of Test v
] Use Hardware Limit Variation of RMS and Angle
lgnore Pre-Fault operation []
|Slop Interf. | BIOT (Hrd: BIT)  ~ | Initial | NA ~
Trigger Interf. | Software ~ Based Only on Generated Values
Wiait for PPS [ ] 0,00s Cycle to Cycle Generation
3 ONLine New Aux Source: 110,00V | Heating: 0%

Figure 38
9. 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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Point 1:

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.

X

£ | O 5 1 = | Differential 202,152 (64 Bits) - CE-6006 (0320711)

Home Display  Software Options (7]
@ HrdSet <5 GOOSE Set W > NetPoint [ Fis Waveform @D System —3 M
- 2
@ sync.set s, sV set sors @) Relay , Cycles 3
Channels Present
Direc. £ Connedtion Report
Hardware Generation Options Report Units Layout

Recreate Restore e
Charts  Layout

Test Set  Point Test  Search Test Test Settings

Insert/Edit Points + | System | Relay Detsil: (Disgram) IfChm I/'ﬂ‘.‘a'.'sfcrm | Phasors -
General Options 80 7 I o legend
Data Entry: IDff andiRest ; i Test Poits:  Colors:
I i
Source Location Curents — / & Phase A 5
New Point v 7 " i M FhaseB Passed
Winding1 IDfF: |1001n 7 & Phasec P
Fauit Location Rest: [2001n /
Winding2 v 1 4 N
nena A Information:
Fault Type / I
ABC ~ Corfim Cancel ¥ —
5 2 - IDiff1,00 In
- IRest2.00 In
/
a f‘ Phase B
Test Points - i D100
Foints Tested / - IRest2.00 In
3.00 i
No.| Fault IDiff IRest Region | Operated Stalus g 7 Phase C
7 - IDif:1,00 In
. ; -IRest2.00 In
2 i
/ /
100}
N | Riest in]
200 400 600 800 1000 1200 1400 1600 18.00

Errors List Protection Status

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

Figure 39

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

H IDEHE-~ Differential 2.02.152 (&4 Bits) - CE-6006 (0320711)

Home Display Software Options
= R
a 7 Hrd Set £°0 GOOSE Set ’ B > Mext Point
! Claar fact

@ sync.set s, svset Clear test
Channels ] Start | Stop o
Direc,  ©# Connection - ! Clear a
Hardware Generation

Figure 40
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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.

A File Edit Paste Device View Options Window Help

H5& BEE i hin | k2
Number | Measured value [ value
07742 Diff A(l/inominal object [%]) 0,99 /In0
07743 DifF B/ bject [%]) 1,001/In0
07744 Diff (1 bject [%]) 1,00 /In0
07745 IRest A(l/ bject [%]) 2,001/In0
07746 IRest B(l/Inominal object [%]) 2,00/In0
07747 IRest C{l/Inominal object [%]) 1,98 /0

vl

Test Set Evaluation X
Test Data
Data Eniry- Idiff and IRest ~ | Operation: (O Mo
L L2 L3

Idiff: 0.99 In| Idiff: 1.000In Idif: 1.00In
Irest: 2,00 In| Irest 2,00 In Irest 1.99In

Auto Fill Evaluate Not Evaluate

el | ol

5000 ms
Press F1 for Help. 7UTE13 |V04.67.00  |Online | COM3 115200 |8E1 0800 NUM

Figure 41

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.

10. 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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B | 3 5 (4 < | Differential 202152 (64 Bits) - CE-6006 (0320711) x
Home  Display  Software Options 2]
G, Hid Set €% GOOSE Set [ W > Mext Point £ Waveform G5 System = M
@ sync.set 5, svset { Clear test & Phasors B Relay = , Cycles 3 £
Channels stat  stop ., settings __ Recreate Restore Vie
Direc. ¥ Connedion “ Clear all [Em sEL Charts  Layout
Hardware Generation Options Repart Units Layout
TestSet  Point Test Search Test  Test Settings
 Insert/Edit Points ~ | ~“System " Relay Details (Diagram) ' Chart |“Waveform | Phasors B
General Oplmrrvs ] &0 i 7 O Legend
Data Entry: IDiff and iRest / & Points Not Tested
- Source Location: Currents S / & Points Tested
Winding1 a7 IDff: [1.001n £ -
; olors
Fault Location IRest: [200n / Passed
o 6.00 £ Fail
Winding2 Cheek [ y
Fault Type: / Information:
e cnes s / S
7
- IDiff:
/ - Rest
400 i
 Test Points - g ki
Poirts Tested g
. - o ‘
No.| Fauit 1Dift IRest | Region | Operatsd oime. |~ Time Status il 7
/
Rest [in]
800 1000 1200 1400 1800 1800

Errors List Protection Status

3 | ONLine New Auwc Source: 110,00V | Heating: 0%
Figure 42
h i he “ i f points by choosing th I f
Another way is to use the “Sequence” feature of points by choosing the values o
3 Ly » 3 e » [ » H H
Initial”, “Final” and “Step”. This way the software automatically creates the
points.
£ | [y 5 [ - | Differential 202,152 (64 Bits) - CE-6006 (0320711) x
Home  Display  Software Options 2]
G, Hid Set €% GOOSE Set W > Mext Point s orm GO System = M F‘
@ sync.set 5, svset v £ & Phasors B Relay = , Cycles 3 £
Channels Start  Stop W Recreate Restore e
Direc.  t¥ Connection ¢ Clear a Charts  Layout
Hardware Generation Options Report Units Layout
TestSet  Point Test Search Test  Test Seftings
" Insert/Edit Points ~ | “System | Relay Details (Diagram) " Thart | Waveform | Phasors B
General Optiors 890 il . o Legend
[r" 4 Points Not Tested
o o v svn\::;‘::camn- . Sequence . /f & Points Tested
intial: [050In  Step: [2000n g Colors
Winding2 ~ Final: [18500n  Neof Points|20 1 i Fail
Fault Type: ,‘"’ Information:
- IDff:
g - Rest
r
Test Points - A k:
Poirts Tested g
No.| Fauit 1Dift IRest | Region | Opersted hime, =~ Time Status <L) /f
1 4BC 10010 200 | Operstion - 0s Not Tested !
Fest il
800 1000 1200 1400 1600 1800

Errors List Protection Status

3 | ONLine New

Aux Source: 110,00V

Heating: 0%

Figure 43

Click on the icon highlighted below or use the command “A4/t +G .
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£ () 5 [ = | Differential 2.02.152 (64 Bits) - CE-6006 (0320711)
Home Display Software Options
a = HrdSet <o GOOSE Set ’ B > Mext Point
Sync. Set 5, 5V Set { Clear test
Channels ] Start | Stop 1
Direc. % Connection - # Clear all
Hardware Generation
Figure 44
It is verified that all points were successfully approved.
[a' =1k Differential 2.02,152 (64 Bits) - CE-6006 (0320711) - _

Home Display  Software Options 2]
@ HrdSet <% GOOSESet ’ W > Hext Point ke Waveform @D System =, M 5
E 2

L

@ sync.set s, svset & Clear test — - Phasors ‘@ Relay = ~, Cydles &
Channels Start  Stop ings _ Present Recreate Restore View
Direc. t3 Connection - & Clearall [ SEL Report Charts Layout
Hardware Generation Options Report Units Layout

Test Set  Point Test  Search Test Test Settings

" Insert/Edit Points + | System } Relay Detsils (Disgram) } Thart | Waveform | Phasors -
" 0
Insert/Edit Points General Options 800 7 g Lesend:
/ ol @‘ ¥ Ports Not Tested
i 7.00 4 @ Foints Tested
NewBoint | [inding1 7380 i
/ ° O Colors:
E— 18501 ! L]
Winding2 6.00 4 1 Fail
Remove A
I Information;
R Al ¥ / ~
emove Al ABC 500 5 s Current Point
- IDiff
/ - Rest
a /
Test Points - g 7 [ o
Points Tested I
N - i
No.| Fault 1Dift IRest Region | Operated Nl:n"ifﬂ TR':; Stahus 3 ki P P
/
19| ABC 7.38In 1650In | Operation Yes Us 2143 ms Passed 2 / ) i
H 4 L]
o « )
20| aBC €61In 18E0IN | gperstion No - - Passed / /
10} -og 5
738In | 1850In | Operation Yes 0s 2113 ms Passed P«
o i
hd ol & ; Rest [in]
IDff and iRest  [7] Operating Region 7] Time 0 200 400 600 BO0D 1000 1200 1400 1600 1800

Errors List Protection Status

13 | ONLine New - Aux Source: 110,00V Heating: 0%

Figure 45
11. 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 46

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 47

Click on the icon highlighted below or use the command “A4/t +G .
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It is verified that all lines were successfully approved.
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Figure 49

12. Report

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Ct/+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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A.1 Terminal Designations
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A.2 Technical Data

Pickup Values

Time Delays

—_—
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INSTRUMENTOS PARA TESTES ELETRICOS —
Differential current Toie Mo, 0.05to 2.00 Steps 0.01
High-current stage Loir>Myor; 0.5t035.0 Steps 0.1

or o (ineffective)
Increase of the pickup value when connect- (1.0to2.0 Steps 0.1
ing as a factor of Iz
Add-on restraint on external fault
(L, > setting value) | Laggon/Tnon 200to 15.00 Steps 0.01

Action time

2 o 250 cycles
or e (active until dropout)

Increments 1 cycle

Trip characteristic

see Figure 4-1

Tolerances (with preset characteristic parame

ters, for 2 sides with 1 meas

uring location each)

I stage and characteristic

3 % of set value

I stage

5 % of set value

Delay of Iy stage T 0.00 510 60.00 s Steps 0.01s
or oo (no trip)

Delay of Iy>> stage T 0.00sto60.00 s Steps 0.01 s
or « (no trip)

Time tolerance

1 % of set value or 10 ms

The set times are pure delay times

Operating Times (Transformers)

Pickup time / dropout time with single-side infeed

Pickup time at frequency 50 Hz 60 Hz 16.7 Hz
I min |high-speed relays 30 ms 27 ms 78 ms

high-speed relays 25 ms 22ms 73ms
I high-speed relays 11 ms 11 ms 20 ms
min high-speed relays 6 ms 6 ms 15 ms
Dropaout time, approx. 54 ms 46 ms 150 ms
Dropaout ratio approx. 0.7
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Equivalence of software parameters and the relay under test.

Table 3

Differential Software

Siemens 7UT61 Relay

Parameter Figure Parameter Figure
N° of Wind. 30 Number of Sides 12
Voltage (Wind. 1) 30 Rated Primary Voltage Side 1 15
Voltage (Wind. 2) 30 Rated Primary Voltage Side 2 15
Power (Wind. 1) 30 Rated Apparent Power of Transf. 15
Side 1
Power (Wind. 2) 30 Rated Apparent Power of Transf. 15
Side 2
Connection (Wind. 1) 30 Transf. Winding Connection Side 1 15
Connection (Wind. 2) 30 Transf. Winding Connection Side 2 15
Vector Group (Wind. 2) 30 Vector Group Numeral of Side 2 15
| Prim (Wind. 1) 30 CT Rated Primary Current Meas. 16
Loc.1
| Prim (Wind. 2) 30 CT Rated Primary Current Meas. 16
Loc. 2
| Sec (Wind. 1) 30 CT Rated Secondary Current Meas. 16
Loc.1
| Sec (Wind. 2) 30 CT Rated Secondary Current Meas. 16
Loc. 2
Connection CT (Wind. 1) 30 CT- Strpnt. Meas. Loc.1 in Dir. of 16
Object
Connection CT (Wind. 2) 30 CT- Strpnt. Meas. Loc.2 in Dir. of 16
Object
Differential Settings 32 87-1 Pickup Value of Differential 20
(pickup) Curr.
Instantaneous Settings 32 87-2 Pickup Value of High Set Trip 20
(pickup)
Slope 1 33 87 Slope 1 of Tripping 21
Characteristic
Base Point 1 33 87 Base Point for Slope 1 of 21
Charac.
Slope 2 33 87 Slope 2 of Tripping 21
Characteristic
Base Point 2 33 87 Base Point for Slope 2 of 21

Charac.
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