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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 test 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 test 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 Siemens 7UMS6 relay in the Power Directional software

1. Relay connection to CE-6710
Appendix A shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. Vdc to pin F1 (UH+) of the

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

Aux Vdc
Max.
300V

C
[ ———

Figure 1

—

1.2 Current and Voltage Coils

Connect the current channels 11, 12 and 13 of the CE-6710 to the pins Q1, Q3 and Q5
of the relay respectively, connect the three commons to the pins Q2, Q4 and Q6 of the
relay. Similarly, to establish the connection of the voltage coils, connect the voltage
channels V1, V2 and V3 to the relay pins R15, R17 and R18 respectively, connecting
the three common ones to the R16 pin.

ANALOG OUTPUTS

2 Q O

: G G-
» G-
@ 00
s @ @

- @ @
Figure 2
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1.3 Binary Inputs

Connect the CE-6710 binary inputs to the relay binary outputs.
e BI1to pin R1 and its common to pin R5;

The following figure shows the details of the connection.

BINARY/ANALOG INPUTS
Bl2 BI3 Bl4 BI5 BI6

[ /BI1 |
000666
000000

BI7 BI8 BI9 BI10 BHM1 BI12

A _/

Figure 3

2. Communication with 7UM62 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
(7TUMG62). 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.
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1 DIGS! Manager - [Carvalho -- C:\Siemens\Digsi4\D4PROJ\Carvalho]

@ File Edit Insert Device Yiew Options Window Help

D[] &[=mle

[ < NoFilter >

=19| B=im)| x|

Open device
Connection type
" Offline

" Direct

-

" Modem connection
-~

(" Ethemet

Connection properties

Mo zettings required for this connection type.

= &P Carvalho [Q75AB1TVAE  [Jrsubievas  GRiLiceheld
(C Folder

Figure 5

(x]

Cancel Help

3. Parameterization of the relay 7UM62

3.1 Device Configurations

Figure 6

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

Configuration”.

¢ DIGSI - [Carvalho / Folder / 7UM623 V4.6/7UM623 V04.64.01]

@ File Edit Insert Device View Options Window Help

CEIEETEATY = = T

E 5 Online
# .2 Settings

A control
+-£5 Annunciation
- N4 Measurement

QZ, Test

Select function

[ JDevice Configuration |

#Masking 1/O {Configuration Matrix)

WDefault Display

@Control Display

SElcrc

E??Power Sysktem Data 1

ESetting Group A
General Device Settings

@Time Synchronization

3? Interfaces

iy Passwords

abe..| anguage

Figure 7
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On the “Functional Scope” screen, disable all functions leaving only the “32 Reverse
Power Protection” function enabled. This prevents trips from other functions from
interfering with the test. After the adjustments, click “OK .

Functional Scope [z]

Available functions:

MNo. lFunction lScope A
0103  Setting Group Change Option Eisabled v
0104  Fault values Disahled

0112 50451 Overcurrent Protection = Disabled

0113 50/51/67 Overcurrent Protection == Disabled

0114 51V Inverse O/C Time Protection Disabled

0116 49 Thermal Overload Protection Disabled

0117 46 Nega{ive Sequence Protection Disabled

0118 51 Startup protection Disabled

0120  87G/S7T Differential Protection Disabled

0121 87N Restricted. ground fault protection Disabled

0130 40 Underexcitation Protection Disabled

[OT5T__32R Reverse Power Protection Enabled 1
0132  32F Forward Power Supervision Disabled

0133 21 Impedance Protection Disabled

0135 78 Out-of-Step Protection Disabled

0140 27 Undervoltage Protection Disabled

0141 59 Overvoltage Protection Disabled 8]

About |

I oK I - Cancel | Help I

Figure 8
3.2 Masking 1/0

The next step is to adjust the relay output. To access these parameters, double-click
the left button on “Masking 1/O (Configuration Matrix)” as shown in the next figure.

£ DIGSI - [Carvalho f Folder f 7UM623 V4.6/7UM623 V04.64.01]
]E File Edit Insert Device Yiew Options Window Help

FEEE L e I
= @ Online Select Function
+ ,E Settings lﬁDevice Configuration
A control =Masking I/O {Configuration Matrix)
+ £ Annunciation ';o_n-oefault Display
+- 34 Measurement EControl Display
QZ Test :_EJCFC
@?Power System Data 1
§Setting Group &
@General Device Settings
@Time Synchronization
?Interfaces
it Passwords
abe..| anguage

Figure 9
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Binary output “BO1 " is designated for sending the trip of function “32R”. In order to
assist the test, LED 1 is used to signal the sending of TRIP.

4 DIGS] - [Settings - Masking I/0 (Configuration Matrix) - Carvalho / Folder / 7UM623 V4.6/7UM623 V04.64.01]
# File Edit Insert Device View Options Window Help

BE 2§ AR TET X IIndicalions and commands only Ll INo filter L] 5 i i w2
Information Source Destination
Number Display text i Type o F[S|C BO LEDs B [S|X C_DJ CM
1/2|3|4|5(6|7|8(9/10111{12/1|2|3|4|5|/6|7|8|9|10/11{12{13{14/ 0| T cC/D
Device, General 3 2 2
EN100-Modul 1
P.System Data 1
P.System Data 2
05083 >BLOCK 32R SP
05086 >32R SV tipped SP 10 X
05091 32R OFF out (8] X
39 Rev. Power 05092 32R BLOCKED out 10 /10
' 05093 32R ACTIVE out 10 X
05036 32R picked up out 10 (X
05037 32R TRIP aut u u I [X
05038 32R+5Y TRIP oauT I [X
Supervision ¥ %
— Crtdl Authority
Control Device
Measurement
Meas. Thermal
Set Points(tY]
Statistics
SetPoaint[Stat]

Figure 10
3.3 Power System Data 1

Double-click on “Power System Data 1" t0 access the system settings.

} DIGSI - [Carvalho / Folder / ZUM623 V4.6/7UM623 Y04.64.01]
[T_g-] File Edit Insert Device Wiew Options Window Help

e T
=l @ Online Select function
+-. @ Settings ({3 Device Configuration
,g.l Control #Maskﬁng I/O (Configuration Matrix)
+-£2 Annunciation ¥ Default Display
* 24 Measurement e Control Display

QZ, Test iEJ CFC

ﬁSetting Group &
@?General Device Settings
@Time Synchronization
? Interfaces

it Passwords

abe..| anguage

Figure 11

Those settings highlighted in red need special attention. First, the general data of the
system are shown, then the generator or engine data and finally the transformation
ratios of both CT’s and VT’s.
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3.4 Power System

In the “Power System " tab, you can configure the frequency and phase sequence.

Power System Data 1

et

R
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INSTRUMENTOS PARA TESTES ELETRICOS

®

Power System | Generator/Motor | CT's | WT's | Breaker | Transducer |

Settings:
No. Settings YValue

0242 Starpoint of Side 1 is Isolated
0270 [Reted Freguency B0 Hz
0271_Phase Sequence ABC
0272 Scheme Configuration Direct connected to bushar

02744 Storage of th. Replicas wio Power Supply NO!
0276 Unit of temperature measurement Degree Celsius

Export Graph | About |

Cancelar | Ajuda |

Figure 12

3.5 Generator/Motor

In the “Generator/Motor” tab, the primary voltage and the rated apparent power are

adjusted.
Power System Data 1 =
Power System Generator/Motor |CT‘5 I WTs I Breakerl Transducerl
Seftings:
No. Settings Value
0251 | Rated Primary \Voltage Generator/Motor 6,30 kv
0252 | Rated Apparent Power of the Generator 5,45 MvA

¥ Display additional settings

o]

spicar | | DIGSI > Device |

Cancelar | Ajuda |

Figure 13
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3.6 CT’s

In this tab, the current transformer transformation ratio is adjusted. For the reverse
power function, the current monitored is that of side 2.

Power System Data 1 X

Power Systernl Generator/Mator  CT's |VT‘5 I Breakerl Transducer

Settings:
No. Settings Value
0201 | CT-Strpnt. Side1 in Direct. of Object YES
0202 | CT Rated Primary Current Side 1 150 A
0203 | CT Rated Secondary Current Side 1 54
0204 | Correction Angle CT W0 0,00°
0205 | CT Ratio Prim./Sec. leel 0.0
0210 | CT-Strpnt. Side2 in Direct. of Object YESH
0211 | CT Rated Primary Current Side 2 S00 A
0212 | CT Rated Secondary Current Side 2 54
0213 | CT Ratio Prim./Sec. lee2 50,0
0214 | Grounded Terminal CT lee2 Terminal C7|
[¥ Display additional settings

oK | aplica DIGS| > Device | Cancelar | Auda |

Figure 14

3.7VT’s

This tab is used to adjust the transformation ratio of the potential transformer.

Power System Data 1 *

Power System | GeneratorfMotor' CTs Breakerl Transducer

Settings:
No. Settings. Value
0221 | Rated Primary Voltage 8,30 kW
0222 | Rated Secondary Vottage (L-L) 115V
WH Connection M connected to neutral transformer|
0224 | T Ratie Prim./Sec. Neutral VT 354
0225A | Matching ratic Ph.-\T To Broken-Deta-VT 1,73

I¥ Display additional settings

OK | | fpicar |  DIGSI > Device | Cancelar | Auda |

Figure 15
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In this option, you choose the type of protected equipment and the adjustment of the
power reversal function.

41 DIGSI - [Carvalho / Folder / ZUM623 V4.6/7UM623 Y04.64.01]
[E-] File Edit Insert Device View Options Window Help

HE 2 AR E K| e umE a2
=l a Online Select function
+ .2 Settings ({8 Device Configuration
,ﬂ Control #Maskﬁng /O (Configuration Matrix)
+ &2 Annunciation '@Defamt Display
* 2 Measurement & Control Display
 Test Zilcre

@Power System Data 1
§?General Device Settings
@Time Synchronization
j Interfaces

i Passwords

abe..| anguage

Figure 16
With a double click on the option “Power System Data 2.

Setting Group A @

Functions:

No. Function

0011  Power System Data 2
0031 32R Reverse Power Protection
0084  Supervision

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

Figure 17
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3.9 Power System Data 2

Choose protected equipment.

Power System Data 2 - Settings Group A [XJ
General I
Settings:
No. | Settings Value
1108 Measurement of Active Power for Generator
¥ Display additional settings
Export Graph I About I
[ ok | ioleer | DIGSI-> Device | Concelar | Ajuda |
Figure 18
3.10 32 Reverse Power Protection
The last step is to make the reverse power function adjustments.
32R Reverse Power Protection - Setting Group A X
32R Rev. Power I
Settings:
MNo. Settings Value
3101 | 32R Reverse Power Protection On «
3102 | 32R P> Reverse Pickup -10,00 %
3103 | 32R Time Delay Long (without Stop Valve) 2,00 sec
3104 | 32R Time Delay Short (with Stop Valve) 2,00 sec
31054 | 32R Pickup Holding Time 0,00 sec

| Display additional settings

ok | aplca DIGSI > Device | Canceler | Auda |

Figure 19
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4. Power Directional software adjustments
4.1 Opening the Power Directional

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

Figure 20

Click on the Power Directional software icon.

| & Conprove Test Center 2.02.182 — X
—
. s Conprove Test Center
CONPROVE Version 2.02.182
| |
| General Secondary Measurement i
General Tests Secondary Tests Applications for measurement
& Quick Iz Differential W Multimeter
@, VeC Aux [t% Power Directional |
m Calibration “{" Distance
Ty Test Plan ﬁ, Master
Remote Generation Meter
E2) Power Quality Setup
Jﬁ PSE 00S Equipment Set. / Tests
0.
_ﬁ Tomn dd‘ Settings
Primary Ll: Hamenic Restraint ﬁ Update Fimware
Primary Tests % FerurEs @ Software Language v
$ cT ¥ Synchronism
& \T 7
T Owercument
<3+ Transformer @ Transducer Support
- Documentation and assistance
£2 Resistance [ Transient Playback
% PMaster % Vohs/Hert L Tutorials
= K : D Videos
& Contact
Other d Foum
Additional applications 43 User Manual v
Transient View & Quick Guide v
i
25 Validate PDF Reports & Self-diagnosis
B
W Statistical Analysis 2% Remote Access

Copyright © Conprove 1984 - 2022

Figure 21
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I

l

Direc §
Channels ©¥ Connection General

Hardware
Directional

Shooting Seach Route  Test Seftings o

~" Insert / Edit Points

Insert / Edit

NEW Point v

Sequence

Ind

Test Points

Tested Points

No. S [VA] AngS[7] Pw] Ql

General Inform.  System  Notes & Obs.
Test:

Explanatary Figures

Check List  Others

Descr.

Tested device:

Location

Model

Manufacturer:

Connections

Responsitle:

. Subttle

\ @ Untested Points

Tool Test

CE-6710

Defauk v

Tipo:  Foints ~ [ General Info B Powe

| IS

Error List Protection Status

T3 | ONLine New

| Auxfont: 00OV |

Figure 22

4.2 Configuring the Settings

Heating: 0%

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 “Sertings” icon.

&

DEH- Power Directional 2.02.182 (84 Bits]) - CE-6710 (0970322)

m Start Display Software Options
&= Config Hrd <%0 Config GOOSE B > Next Point gf C
o
@' Config Sync 5, Config 5V ¥r Mext Line { C
Direc . Start  Stop
Channels % Connection
Hardware Generation

Figure 23

Static

Generation -

= ﬁ&g}'Waueform
J__ “++ Phasors
= @ Trajectory
options

Inside the “Settings” 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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I Z
INSTRUMENTOS PARA TESTES ELETRICOS
Settings *
General General Infform.  System  Motes & Obs. Explanatory Figures Check List Cthers  Connections IJEI
Test:
Directional
Power Descr: |Heverse Power Directional Date: |1]’9I05f2ﬂ22ﬂ9:4ﬂ:1?
Tested device:
|dentif: |23D315-82 vl Model |7UMB vl
Type: |Transf0rrner Protection vl Manufacturer: |Siemens vl
Location:
Substation: |C0npr0ve vl
Bay: |'| v
Address: |‘\-"|sconde de Ouro Preto 75, Custadio Pereira vl
Cty: |Uberandia v State:
Responsible:
Mame: |I'U'Iichel Rockembach de Carvalho w |
Sector: |Engineering v| Reaistry: | 00001 v|
Tool Test:
CE-&710 Series Num.: |ﬂ'9?ﬂ322?CCM3-322221‘IUSHVHGLGLGLZZGHKD
Default Ev Preferences QK Cancel
Figure 24
4.3 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.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Phone (34) 3218-6800 Fax (34) 3218-6810
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General General Infam. System  Motes & Obs. Explanatory Figures Check List Cthers  Connections

NOO1 > || =
Directional

Power Mominal Impedance  Source

— . OForward QEf .[

Frequency: 60 Hz w b

_lwl..,... “. |

Jp power:  |6,90 MVA
10: [230MVA @ —»| OB
®
Primary Voltage (FF): [12.28 KV j{ =

Phase Seq.: ABC w c A
13

Ny [7e7RV
Primary Current: W
Secondary Voltage (FF): W g
Ny [Bsa0v
Secondary Current: W
| VIRF: 1155 Phase | F Meutral | N Ground | E Displ. | D

CTRF: |60.00

VTRD /VTRF: [1,00 Voltage Currents

CTRE/CTRF: |1,00 ! Va
Invert Polarity:
[ vTsF cTsF
CvTD OcTE

3 Ve kto V2

IE ktoll: |1,00
IEF ktol2 |1,00

D 4] w EP

E kto VO: [1.00

(- -0 N - I )
33

= W= =
[=]
=

Defaut  {w oK Cancel

Figure 25

There are other tabs where the user can insert “Notes & Obs.”, Explanatory Figures,
and “Check List” of the procedures for carrying out the test and even create a
diagram with all the schematic of the connections between the test set and the test

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

@ | 3 3 g = | Power Directional 2.02.182 (64 Bits) - CE-6710 (0970322)

Start Display Software Options

&= Config Hrd €50 Config GOOSE B > Mext Point o Clear test
: ) ~ L o
@, Config Sync 5, Config 5V % Mext Line b Clear a
Diirec ) Start Stop
channels] T+ Connection
Hardware Generation
Figure 26
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Then click on the highlighted icon to configure the hardware.

Channels Direct. a X
B . Hard.: Nodes: ;
. Model Reset for Hard. e O Basic : Sl I' o Coxsam)
| Connected Set
CE6710 ~ Ad d
| @ O #dvance E;g—‘ GOOSE... Autoassociate Iv HAutoassociate Iv Cancel
4 Seral Number:
E 05703227CCM33222211USHVRGLGLGL2ZORXD ~ .. (@ ONLine S, 5. Value... Clean Iv Clean Iv o
o Import.... Export... ES
| Outputs: Analog. and 5V Inputs: Analog. and 5V Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
" Analog Outputs Sampled Value Outputs L kid
NOD1 |- - oy
— L Voltage Channels F vy |-
111 o O Forward QB> g | % ~|
Nominal Line  Source W“L'"" Hardware Point
il | T
T e _ IIEE--
= AD_V02 V2 ~ | NOO1 |vb -
Phase Seq:  ABC v aovo3 V3 v [Noot  wlve
I power: |47.80 MVA AD_WD4 V4 - | NOO1 > \u -
1gp: [15,93 MVA
Primary Violtage (FF): |13.80 KV
| ) [7a7Rv G
| Primary Curent: [2.00 kA R
Secondary Voltage (FF): |115.0V
Ny [66.20v Cument Channels e '| ¥ '| -
Secondary Current: [5,00 A Voltage Channel Currents Channel | Descr. Hardware Node Point
o | T e B[ e ow o[ o L
VLN 100 FN (2 Vb AD_VD2 - F |6 b AD_I02 v AD_102 12 ¥ | NOO1 > lb -
CTRF: |400.0 3 Ve AO_VD3 v 7 lc AO_I03 AO_103 12 ~ [NDO1 vl «
VTRD/VTRF: |1,EIEI Vab ~ E |8 IE e AD_l0s 14 - | NOO1 > \u -
~ o il - - -
CTRE/CTRF: ,r FF Vbe EF |9 IEP AD_I05 15 MO0 uo
Vea e AD_I06 & | NOO1 v uop -
Reverse Polarity
[l OvrsF O cTsF D 4] w -
il Ovro OcTE o =0 bl 20
| kV2 - k.12
l () Equal Parameters Among Nodes k |ovo 1o [ovz |00 k |wh 100 [w2 [0
-
Figure 27

Choose the channel configuration; adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.
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Settings X |
Master Slave 1  Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Auiliar Source:
Model  CE5710 Serial Number 05703227CCM33222211USHVRGLGLGL2ZORXD Initial State Initial State p—
BO1: w BO3: v
Analog Outputs: NGO e 220V
BO2: NO @~ BO4: NC  ~
. Standard - Voltages: = 0V
| © 4x300V; 100 VA vt
= BOS5 and BOG type: 60V
O 2x600V; 180 VA vi @ @ e
) 2x 300 V; 150 VA v2C @—=2 © Conventional  BO5: NO v 8y
- va BOE: v
O 1x 600 V; 350 VA V3 ‘ .—lns O 24V
= va —~ - -
O 1x300V; 250 VA . l ™ () IRIG {BOS) /Clock (BOB) Other
Off
Transistor TIL 110,00 V
(O Customized Assoc. i E
) Customized Assoc () Connect VTs Binary / Analog Inputs:
Standard - Cumrents: BI1: | Bl- Contact =
© 6x 324 210VA BlZ: | BI- Contact h
O 3x64A; 400 VA B3 e
= .l_‘_' n Bl4: | Bl- Contact hd
() 2x 96 A; 550 VA .—.N‘I
) 21000 A; 300 VA ! Bl - (s Contact ”
O :
- o R 2 C @ BI6: | Bl- Contact ~
() 1x 192 A; 1100 VA 13 . aN3 BI7: | Bl- Contact =
O 1x6.00 A; 360 VA 4 : B -
14 . ang BI8: | Bl- Contact
BIS: | Bl- Contact hd
N5
5 C@— 6 BI10: | BI- Contact -
Electromechanical: 16 . N BITL: e i
() 1x 75 A; 700 VA BI1Z: | Bl- Contact -
() 1x50A:; 700 VA [T Considers absolute values to Voltage-BI i: ;:‘:z z‘z,ooz::: ;OOVM

& . = _
s () Range 1.25 A Cancel

Figure 28

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

Channels Direct. [m] X
o
I CE6710 Set O Advanced |,
| @ %5 GOOSE.. Cancel
+  Serial Number:
£ 09703227CCM33222211USHVRGLGLGL2Z0 S, 5. Val
& 09703227CCM3322221 1USHVRGLGLGL2ZZ0RXD . B ONLne w 5. Value. .. Import... Expot..
Figure 29

6. Power Directional Adjustment
6.1 Directional Power Screen > Definitions

In this tab you can adjust the pickup definition, power, time and angle tolerances.
These tolerances should be consulted in the relay manufacturer's manual (available in
Appendix A). There is also the option of limiting a maximum value for both voltage
and current.
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Settings *
|
General Definitions Directional Power Elements
General Options
Directional Pickup Adjustment Mode
Power
I Pickup definttion:  Set in Power VI
Power Tolerance Time Tolerance
| Relative: [3.00 % Relative: [1.00 %
| Absolute: | 0,50 VA Absolute: | 300,00 ms
Angle Tolerance
Absolute: |3.00°
(] Enable Voltage Limit (Phase-Phase)
Maximum
|
[ Enable Cument Limit
Minirmum
0,50 A
Default iv Preferences QK Cancel

Figure 30

6.2 Directional Power Screen > Directional Power Elements > Active

Here the reverse power directional element is configured. To do this,

the highlighted “+ " icon.

click once on
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Settings x
|
General Definitions | Directional Power Hements |
Reactive Apparent
Directional - ,
Power _\giv Fi v I
No. Hab Descr Direc Trip Pkp 30 Pkp [VA] Time |Colo
Individual Directionality
Forward
In the Max
| MNomnal
g I_PE!
Default iv QK Cancel

Figure 31

For the first element change the name to 32R, choose the directionality as reverse, set
the pickup value and the run time. Remembering that the pickup value must be
referenced to the secondary according to the following equation:

P

primary
P =

ecundary — m

546M

Psecundary = (6,3K) . (SE)
115 5

Psecundary = 996,67W
Psecundary =0,1%996,67 = 99,66W
In the “Individual Directionality” tab set the “Reverse” option, the maximum torque

angle “ATM” should be set “Normal” and the positive and negative angular offset as
90° and -90°.
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Settings o *
I General Defintions I Directional Power Elemetlsl
Drections] Reactive Apparent , ,
Power Saiv| 3 *iv||=iv
Mo, Hab Descr Direc Tnp Pkp 3@ Pkp [W] Time |Colo
Reverse
|
|
Individual Directionality
Direc:  Reverse ~
Tip: Inthe Max
| ATM  Nomnal -
W0: |0,00
ATM: |0.00
dAng Pos: IW
dAng Neg: W
& &
Default Ev Preferences Cancel

Figure 32

7. Test Structure for function 32

7.1 Test Settings

In this tab, you must configure the trip signal direction with the binary input, in
addition to configuring the generation channels. Enter a pre-fault with rated voltage
and current with a time of 100ms.
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1 | [y 5 [d = | Power Directional 202171 (64 Bits) - CE-6710 (0970322)

Start Display Software Options (2]

#% Config Hrd £ Config GOOSE B x5 Waveform _— . %
@ config Sync 5, Config SV - Phasors . pg\ \
Direc Stat  Stop Settings Report Rebuild Restore View
Channels t¥ Connection © Trajectory m Graphics layout
Hardware Generation options Report  Unids Layout
Shooting  Search  Route
Direc. Generation Channels |8 Enable PreSimulation 1 () Enable Pre-Simulation 2 () Enable Post-Simulation WModo de Teste
Generation Channel Mode Trif. Eq. ABC -
Ve AD_VO1 (Hrd: V1) M 6640V 0°
Vb AD_V02 (Hrd: V2) - || 6640V  |2400°
Ve AD_V03 (Hrd: V3) - || 6640V 1200° RTPDesloc / RTPPhase
VD - 1,00
[ AD_I0T (Hrd: 17) MIE 500A 0" RTCTena / RTCPhase
Ib AD_I02 (Hrd: 12) |2 500A 2400° 100
I AD_I03 (Hrd: 13) M| E 500A 1200°
£ - () Inv. TP's Phase
O Inv. TP Shit
O Inv. TCs Phase
Pre-Smulation Time1: | 100,00 ms ) v TC Tema
Binary & Goose Outputs - Missing Binary & Goose Outputs - Pre-Simulation
3] 0:C:0:0:0: 0 MIES C000:0:0 ~
GO GO
Direc. of the Interfaces of Operation Search Test
Inital step: Absolute Resolution: | 100,00 ma

Heaclive Apparent Inial  NA ~

Nd Carve \ntert Trip Min Resolion Relative Resoksion: [0,10%

1R Max Wit Time Region NG Cperstion: [2008

Wating Overtine Operation Region: [100,00ms |
Resst time: W

B e e

Start Interf.  Software e Based Orly on Ger\eraled Values -
Wiaitfor PPS [ 0,005 Cycle to Cycle Generation [
3 | ON Line New Auxfont:  11000V|  Heating: 0%

Figure 33

7.2 Shooting Screen

In this tab click on “Sequence” and choose the value of the initial and final power
and the step. Repeat the process for the angles as shown in the following figure.

X

18 | [y (5 [ < | Power Directionsl 2.02171 (64 Bits) - CE-5710 (0970322)

Start  Display  Software Options [7]
& Config Hrd £ Config GOOSE B nt k e ‘F&? . F
FE\

@ config Sync =, Config SV
Direc Settings - _ Rebuild Restore Vi
Channels ¥ Connection & m e Graphics Layout

Hardware Generation options Report  Unids Layout

Seach  Route  Test Settings

" Insert / Edit Points -

General Options - s Type ABC
ABC " Sublille:
Sequence o &
n °. o= Untested Points
NEW Port v Test Type 50
Power (S) | Angle(@ | @ Tested Points
| | Start: [300.00 VA || Start:[0,00°
Final: [-300.00 V# || Final: [330.00
[0.00 Step: [-150.00 V7 || step: [30.00°
Test Points | -
Tested Poirts
Element § Ti Ti i
No. SIVAI | AngSI'1 Pl | QVAN | Reforence| Region  Acted  Nominal | Real | Y[
Foints
Errorlist | Protection Status
3 | ON Line New Awcfont:  110,00V|  Heating: 0%

Figure 34
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Start the generation by clicking on the icon highlighted below or using the command
“Alt +G .

e E=A" EA Power Directional 2.02.182 (&4 Bits) - CE-6710 (0970322)

m Start Display Software Options
a E Config Hrd %E_E'g Config GOOSE ’ B ¥ Mext Point g Clear test
¥ Mavt |ine ¥ oo =

@ config Sync s, Config 5V et i S
Direc ] Start | Stop
Channels T3 Connection °
Hardware Generation
Figure 35

7.3 Final Result of the Shooting Test

In this test, it can be verified that within the operating region the relay operates within
the predicted time plus its tolerance. In the case of the non-operation region, the relay
does not act, proving the correct functioning of the function.

9 : | _CE _
B | 3 5 [ = | PowerDirectional 202171 (64 Bits) - CE-6710 (0970322) o x
Start Display Software Options [2]
#% Config Hrd £ Config GOOSE ’ 0 > NetPoint of Cleartest [ BWaveform S [(D)| " M DZIﬁ]
& config Sync 5, Config SV » NextLine g Clearall =1 4. phasors E Pl |Es K3
Direc Start  Stop Settings Report Rebuild Restore View
Channels t Connection = & Trajectory B5( e Graphics Layout  ~
Hardware Generation aptions Report  Unids Layout
Shooting Search Route  Test Settings
" Insert / Edit Points = s | Trajectories =
Insert / Edit - 5, /
VRTINS a000] - sw-var Type ABC
ABC e S Subtitle:
- .
; i . 4 Untested Poirts
NEW Point v / x“\
! P /,/< & Tested Points
Sequence i e i
Colors OK Emor
VI‘A S: 358,024 VA ; B: 173,184 °
Test Points 1 - ! \\“‘ P -355,494 W ; Q: 42,489 VAr
Tested Poirts i ‘-\
G G i i
No.  SIVA] | AngSIl PMW] | QVAQ | Region | Acted | goime, — Time Stats b
| i
- . - v |75 00y Not J
5 | 1500VA | 3300° | 1298W |-TBOOVAT | gperston | Nt - - Approved i
Not /
. - ’ . o /
58 VA 3300 ow OVA' | Operaton | Nt - - Approved /
59 | -1500VA | 3300° | -1298W | 7500VAr | Operaion | Yes 200s | 226s Approved N S~ A
3300° | 2598W | 1500VAr | Operaon | Yes 200s | 217s Approved | N, Vi
o, .
- — — — ,/'
Tipo: Points v () Generalinfo [ Power [) FP () Ref Hem. B Pefomnance @ Tme (Jval N 7 e
Error List | Protection Status
3 | ON Line New Auxfont: 110,00V |  Heating: 0%

7.4 Search screen

In this tab, the power value that starts the relay is evaluated. For convenience, a
sequence of values will be inserted, set the “Test Type” field to “ABC”. The field
“Line Definition” was defined as “P”, with an initial value of 0.0W and a final value
of -150.0W. In the “Variable (Q)” field, the initial value was 600.0Var, the final
value was -600.0Var and with a step of -200.0Var.
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1 | [y 5 [ = | Power Directional 202171 (64 Bits) - CE-6710 (0970322)

Start Display Software Options (2]

X

% Config Hrd &% Config GOOSE [ > Mext Point o Clear test e Y M
@ config Sync 5, Config SV » Nextline € Clear all pg\ & £l
Direc Start  Stop Report [is] Rebuild Restore Vie

Channels t¥ Connection Graphics Layout

Hardware Generation options Report  Unids Layout

Shooting Route  Test Settings
 Insert / Edit Paints o

General Options

w Type ABC

* Subtitle:

Sequence

, _ — No. of Faintz, a & Untested Poirts
Newiine v ' . Test Type:[Tess. |[7 . . . \'\/( ® Points Found
: e - T definion Varable (@) i 1 e 5 Seachtins
| | B . Type: P v || stan: [os0KkvAT A ’ OK  Ermor
/

1 128,220 VA ; B: 137,617 %
94,711 W ; Q: 96,430 VAr

Start: |0.00W Final: |-0.60 kVAr
Final: |-150.00 W || Step: |-200.00 V&

K

" Test Points -
Tested Points
Element Til Til

No. SIVAI | AngSIT & PMWl | QA1 | Reforomcs| Nomindl  Resl | Va Vb vl
N
kS

Points
Error List Protection Status
t3  ONLine New Aux font: 110,00V Heating: 0%

Figure 37

Start the generation by clicking on the icon highlighted below or using the command
“Alt +G .

@ | O = [ = | PowerDirectional 2.02.182 (64 Bits) - CE-6710 (0970322)

Start Display Software Options

&= Config Hrd <2 Config GOOSE ’ E > Mext Point o Clear test
@ config sync 5, Config sV % Mext Line §% Clear all
Direc ) Start | Stop
Channels T+ Connection -
Hardware Generation

Figure 38

7.5 Final search test result
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1 | [y 5 [d = | Power Directional 202171 (64 Bits) - CE-6710 (0970322) — a X

Start Display Software Options (2]
#% Config Hrd £ Config GOOSE ’ B > Mext Point gf Clear test - Fxr Waveform M . %
@ config Sync 5, Config SV » NextLine g Clearall - Phasors pg\ \

Direc Start  Stop Settings Report Rebuild Restore View
Channels t¥ Connection - © Trajectory m ©  Graphics Layout -
Hardware Generation aptions Report  Unids Layout
Shooting  Search Route  Test Settings
" Insert / Edit Points - Trajectories =
Insert / Edi
\,- \P&r Type ABC
ABC " Subtitle:
; “\ gr Untested Poirts
Newine v ) & Foints Found
i N
; === Search Lines
Sequence
Bemove
Test Points | -
Tested Points
Element | Ti Ti
No. SIVAl | AngSI1 Pl | QA1 |Refercmce| Nomindl  Real | V2 v

01 |OSskvA | TI12° | 2333w |0S00KVAr| R | 2000ms | 276ms | ogl’ | TV
02 | 431VA | 12037 | 2333w |4000var | 2R | 2000ms | 2829ms | 000V | HOOV

'
o3 3073VA 1394° -2333W | 200,0 VAr 32R 2000ms | 2562 ms SDgD{V 50,00 l

24007

Tipo: Foirts ~ [ General Info @ Power @ Ref Bem. @ Time @ V21

Error List Protection Status

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

Figure 39

It is verified that all active power values are then within the tolerance region provided
by the manufacturer

8. Report

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

[ 28 Presentation Setting =

Languags Inglés En-US e

= @A

- [l General Data Test

- [l General Data of Tested Device
- [l Local of Installation

- [ Reference Values

- [l Hardware Settings

- [l Test Settings

- [ Cvercurrent Settings

| [+ [ Test Results

- [ Selected Simulation Charts
- [ Notes and Observations

- [Bll Explanatory Figures

- [l Check List

- [ Connections

QK Cancel

Figure 40
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POWER DIRECTIONAL. - TEST REPORT

Descr.: Reverse Power Directional
Date: 09/05/2022 09:40:17

; Software: DirecPot_CTC; Version: 2.02.171
Responsible: Michel Rockembachde Carvalho

1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model 7UM6; Manufacturer: Siemens

2. Location

Substation: Conprove
Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira

City: Uberlandia; State: MG

Figure 41
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APPENDIX A

A.1 Terminal Designations

TUME21/623"-"DIE

Q1 [ H—"" LSz BO1 LRI
Qz—H— BO2 4 — L[R2

]
Q3 H———"" 282 BO3 ¢~ 1IR3
Cl4|:|—:— BOd ¢ R4
Q5 e | Lase2 B8OS4 1RE
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Q6 . = 1I|_| 5
C\TI:I—:—"M‘—IEEZ BOg  [IRA
Qs rr——— S E4+— I IRT
I o 1
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prH—— ;"':'. R10
Ja 1 1251 BOB IR
B — I_—H:IRIE
J5I_1—E—'“""—-IL351 808 1K1
Js—H— r—:—:mz
J?III—E—"""“—lEm BOAD ——— K3
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RI15—— : PR L Le ' K6
. Bott
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—H—i —y |
:? ' ::i Pawer Supply eI Fi
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Fi H——F1—1Bi4 = LF2
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I
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System Interface or
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Figure 42

Ko F—BI& éJ
K10 I_i—'—] Sarvice Interface or

Additional settings for C-1/0-2 from
production state 7

Splitting the comman roat from BO1 to BOS
with the jumpers X80, X81, X82,

Switchower of BO7, BOS as NO contact or
MEC contact with the jumpers K42, X435

B0 ———1R1
;:l Rz

BOZ ——

BO3 ——

BOd = JR3
[—:l Fid
BOS ——————— R
|_—I:I RS
———L1R7
$84—[ IR

BOT w=—1_1R3
=N 1R10

ie —[IR1Z

Imerference Suppression
Capacitors al the Reday
Conlacts, Ceramic, 4.7 nF,
250
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A.2 Technical Data
Times

Pickup Times

— Reverse power Proex=> approx. 360 ms at f=50 Hz
approx. 300 ms at f =60 Hz

Dropout Times

— Reverse power Projeres™ approx. 360 ms at f= 50 Hz
approx. 300 ms at f =60 Hz

Dropout Ratios

— Reverse power P o jeee™ approx. 0.6

Tolerances

— Reverse power P ema™ 0.25 % Sy, £ 3 % of setting value for Q < 0.5 5y
(S, Rated apparent power,
Qr Reactive power

—Delay times T 1% or 10 ms

Influencing Variables for Pickup Values

Power supply direct voltage in range 0.8 = Us/Uape = 1.15 =1%
Temperature in range 23.00 °F (-5 °C) = ©,,_.= 131.00 °F (55 °C) |=05%/ 10K
Frequency in range 0.95 = f/f,, = 1.05 =1%
Harmonics

— Upto 10 % 3rd harmonic <1%

— Up to 10 % 5th harmonic =1%

APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Power Directional Software Siemens 7UM62 Relay
Parameter Figure Parameter Figure
Pkp 3® 32 32R P> Reverse Pickup 19
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