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Test Tutorial

Equipment Type: Protection Relay

Brand: General Electric -GE

Model: D60

Function: 67 or PTOC - Directional Overcurrent

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

Objective: Perform tests on the directional overcurrent function
using the Overcurrent software to evaluate the directionality of the
overcurrent function.

Version control:

Version | Descriptions Date Author | Reviewer
1.0 Initial release | 13/05/2022 | M.R.C. | G.C.D.P.
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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 GE D60 relay in the Overcurrent 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 B5b of the relay
and the negative (black terminal) of the Aux Source Vdc to pin B6a of the relay.

Aux Vdc

Max.
300V

Figure 1

1.2 Current and Voltage Coils

To establish the connection of voltage coils, connect voltage channels V1, V2 and V3
to pins F5a, F6a and F7a of the relay and connect the commons of voltage channels to
pins F5¢, F6c and F7c of the relay. Connect the current channels 11, 12 and 13 of the
CE-6710 to the relay pins Fla, F2a and F3a respectively, connect the three commons
of the CE-6710 to the relay pins F1b, F2b and F3b, completing the connection.

ANALOG OUTPUTS

00 Ge-
®@ ‘00
s © @
c ©® @

Figure 2
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1.3 Binary Inputs

Connect the CE-6710 binary inputs to the relay binary outputs.
e Bl to pin P1b and its common to pin Plc;

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 relay D60

Before starting the D60 relay test, open the “EnerVista” software and download the
UR series software, if you already have it, click directly on:
B Enervista UR Setup
Figure 4
Check the relay IP and adjust this value in “Device Setup” after inserting a new

system. Then read the relay code by clicking on “Read Order Code” and finish by
clicking on “OK .
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Device Setup

& Discover | & Add site |! & 4dd Dovice] mmm [Dvice Name: |PH-LT_O1

= CONPROVE
-~ PN.TR 01

Color: -

Deseriptior:  |PROTEGAD DE LINHA

| Interface: |Ethernet

Slave address: 254 3:

IPAddiess | 0. 0 .

1} n

Modbus Fort; {502

Connected via Ethemnet / Serial Gateway: No LI
IDrder Code: |DED-ND?-HEH-FBL-PET I
1l Detete | == BT | | Read Order Code |
~ Ok ¥ Cancel
Figure 5

Then click on “New Site 1” and “D60” to access the relay configuration and close
the “Offline Window window by clicking on the button highlighted in green.

8 EnerVista UR Setup

‘Eile Online Offine View Action Security Window Help

IR T EIEEY TIEE TN

[Online Window -

% Dovice Setup | £ Quick Connect

Device |PN-LT_01 |

+-- D60_PROT.PRINC_2014_06_05REV

(%) G&Muttitin

Kl I— |
For Help, press F1

3. Parameterization of relay D60

3.1 Current

Figure 6

After the connection has been established, click on the “+” signs next to “Settings”
> “System Setup” > “AC Input” and double-click on “Current”, in which adjust the

primary and secondary current values of the current transformer.
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BB Current // CONPROVE: PN-LT_0L: Settings: S... | = |[ & |[w23n]

iy Save | ‘& Restore | &4 Default | Y1 Reset | VIEW
PARAMETER
Phase CT Primary
Phase CT Secondary
Ground CT Primary
Ground CT Secondary

PM-LT_01 | Settings: Systermn Setup: AC Inputs Screen I0: 155

Figure 7

3.2 Voltage

Click on “Voltage” and adjust the voltage transformer primary and secondary voltage
values.

B8 Voltage // CONPROVE: PN-LT_01: Settings: 5... | = || & |[nZ3s]

13

=l Save .»J-'_?Resmrel Fa] ﬂefauﬂl 7Y Reset | VIEW

PARAMETER VT F5
Phase WT Connection

Phase WT Secondary

Phaze %WT Batio

Auxiliary WT Connection “ag
Auxiliary VT Secondary 664V
Auxiliary VT Ratio 120.00 :1

PM-LT_01 | Settings: System Setup: AC Inputs Screen ID: 168

Figure 8

3.3 Power system

In this screen, the nominal frequency, the phase sequence and the side used as
reference are set.
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B8 Power System // CONPROVE: PN-LT_01: Setti... | = || & [[n2s]
. -
w4 Save | ‘& Restore | &Y Default | 79 Reset | VIEW |
SETTING PARAMETER
Neminal Frequency 60 Hz
Phaze Rotation ABC
Frequency And Phase Reference SRC 1 (SRC 1)
Freguency Tracking Function Enabled
PM-LT_01 | Settings: Systern Setup Screen ID: 161
Figure 9
3.4 Signal Source
Set the current transformer as “F1” in “Source 1.
8 Signal Sources // CONPROVE: PN-LT_01: Settings: System Setup o & | (e
! Y
i Save | &4 Restore | 2% Default | 74 Reset | VIEW I:]_ur?l:ﬂ:fe
PARAMETER SOURCE1 SOURCE 2
ﬂ 1 SRC 2
IPhas.e CT F1 I None
Ground CT F1 None
Phase WT FS None
Aux VT None FS
PM-LT_01 | Settings: Systemn Setup Screen ID: 162
Figure 10

Click the “+” sign next to “Grouped Elements” > “Groupl” > “Phase Current”
and double-click “Phase Directional”. In this option, the maximum torque angle is
relay and the minimum value for

defined or in this case the “ECA” of the

polarization voltage.

B Phase Directional // CONPROVE: PN-LT_01: Settings: Grouped Elements: Group 1: Phase Current =R
Y Y
& Save | &4 Bestore | 2% Default | ¥ Reset | 'L[@JJELU{}WCE
PARAMETER PHASE DIR1 PHASE DIR2
Function Enabled Disabled
Source SRC 1 (SRC 1) SRC 1 (SRC 1)
Block OFF OFF
ECA 30 deg 30 deg
Pol V¥ Threshold 0.100 pu 0.700 pu
Block when WV Mem Exp No No
Target Self-reset Self-reset
Events Disabled Dizabled
PM-LT_01 | Settings: Grouped Elements: Group 1: Phase Current Screen ID: 211

Figure 11
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3.6 Phase 10C
In this tab, the pick-up values of the defined time elements are adjusted. Being

possible to use up to 2 elements, in this test only one element is used with the
following parameters.

Table 1
Defined Time
Pick-up 10A
Delay 500ms
&8 Phase I0C // CONPROVE: PN-LT_01: Settings: Grouped Elements: Group 1: Phase Current [ = =]
4 L YVIEVA ALT
5 Save Restore | & Default | 29 Reset | VIEW '3'5--‘;;04&
PARAMETER PHASE 10C1 PHASE 10C2

Function Enabled Dizabled
Source SRC 1 (SRC 1) SRC 1 (SRC 1}
Pickup 2.000 pu 3.000 pu
Delay 0.50s 020s
Reset Delay 0.0t s 000 s

Block A OFF OFF
Block B OFF OFF
Block C OFF OFF
Target Self-reset Self-reset
Events Dii%abled Dizabled
PM-LT_01 | Settings: Grouped Elements: Group 1: Phase Current Screen ID: 213

Figure 12

The following figure shows how the directionality is done.
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c>\>«\y\«.D

e

Fault angle
setat60® Lag

+90°
Phasors for Phase A Polarization:
VPal = VBC x (1/_ECA) = polarizing voltage
|A = operating current
ECA = Element Characterisfic Angle at 30° 827800A2.COR

Figure 13

The polarization is done by voltage and obeys the following table:

Table 2
PHASE OPERATING POLARIZING SIGNAL V
SIGNAL
ABC PHASE SEQUENCE ACB PHASE SEQUENCE
A angle of 1A angle of VBC x (1ZECA) angle of VCB x (1ZECA)
B angle of IB angle of VCA x (1£ECA) angle of VAC x 1£ZECA)
C angle of IC angle of VAB x (1£ECA) angle of VBA x (1£ECA)

4. Binary Output Adjustments

4.1 FlexLogic Equation Editor

Click the “+” sign next to “FlexLogic” and double-click “FlexLogic Equation
Editor”. On this screen, two logics are programmed. The first creates a “NOT” logic
with the blocking element generated by the directionality. The second is an “AND”
logic associating the “NOT” logic output with the trip of function 50.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
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8 FlexLogic Equation Editor // CONPROVE: PN-LT_01: Settings: FlexLogic [=x R
N\
w1 Save | ‘&3l Restore | &5 Default | Y Reset | VIEW I:!-unl‘wdg
FLEXLOGIC ENTRY | TYPE | SYNTAX | -

View Graphic ML|
FlexLogic Entry 1 Protection Element PH DIR1 BLK
FlexLogic Entry 2 NOT 1 Input
FlexLogic Entry 3 Protection Element PHASE IOC1 OP
FlexLogic Entry 4 AND 2 Input
FlexLogic Entry S Assign Virtual Output =Virt Op 1 (W01}

FlexLogic Entry 6 End of List

FlexLogic Entry 7 End of List -

PM-LT_01 | Settings: FlexLogic Screen ID: 171

Figure 14
4.2 Contact Outputs

Click on the “+” sign next to “Inputs/Outputs” and double-click on “Contact

Outputs”. On this screen, the trips of the virtual outputs are designated as the binary
outputs of the relay.

&8 Contact Outputs // CONPROVE: PM-LT_0L: Settings: Input...| = || = |[=25]
TR
i Save | 7 Restore | &5 Defauit | 49 Reset | VIEW ";!_Unlwde
SETTING PARAMETER
MI Enn!aa au!put T Cun! ﬂp 1
[P1] Contact Output 1 Operate Virt Op 1 On (WO1)
[P1] Contact Output 1 Seakin OFF
LB Contact Dufeut 1 Euants Eoafled
[P2] Contact Output 2 I ContOp 2
[P2] Contact Output 2 Operate OFF hd
[P2] Contact Output 2 Seakin OFF
[P2] Contact Output 2 Events Enabled
[P3] Contact Output 3 ID ContOp 3
[P3] Contact Output 3 Operate OFF
[P3] Contact Output 3 Seakin OFF
[P3] Contact Output 3 Events Enabled
[P4] Contact Output 4 1D Cont Op 4
[P4] Contact Output 4 Operate OFF
[P4] Contact Output 4 Seakin OFF
[P4] Contact Output 4 Events Enabled
PM-LT 01 | Settings: Inputs/Outputs Screen ID: 232
Figure 15

In appendix A the user finds an equivalence table between the relay software settings
and the test case.

5. Overcurrent software adjustments
5.1 Opening the Overcurrent

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

S PARA TESTES ELETRICOS

&= Conprove Test Center 2,02.171

’.-_

-
CONPROVE

General

General Tests

(&% Guick

@, VCC Aux

515 Calibration

T Test Plan

Remote Generation

Primary
Primary Tests

$ cT
FOVT

< Transformer
£2 Resistance

e
#% PMaster

Version 2.02.171

Secondary

Secondary Tests

l&f Differential

IEP Power Directional
*{" Distance

% Master

Meter

B Power Quality
£ P5BOoS

_ﬁ Ramp

LI: Hamonic Restraint
%@) Sequencer

* Synchronism

] Transducer
E) Transiert Flayback
M Volts/Hertz

Other

Additional aplications

@ Transient View

B Validate PDF Reports
W Statistical Analysis

Copyright © Conprove 1584 - 2022

Conprove Test Center

Measurement

Applications for measurement
JE Multimeter

Setup
Equipment Set. / Tests
#‘* Settings
ﬁ Update Fimmware

(, Software Language v

Support

Documentation and assistance
Tutorials

\ideos

Contact

Forum

User Manual v
Quick Guide v
Self-diagnosis

Remote Access

Figure 17
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Home Display Software Options (7]
G HrdSet b GOOSE Set B = o
= sa 1 setting *
@ syncset 5, svset
Channels Start]
Direc 3 Connection e General Inform.  System  Motes 40bs.  Explanatory Figues  Check Lt Others  Connections
Hardware Test:
Pickup Time  Test Seftings Oversumert Pre el
~Insert/Edit Points Bl
oo/t Tested devios
s
[m] ~-B-
Fault A-B-C
o
: Enable the DropOu Type Manufacturer > Angle 0
New Poirt  {v Legend
. L | Locat
= Test Line
Supstatrs | | — Pickup Found
m Bay ~-= Dropout Found
04
Address: | ~] Colors OK Emor
Giy: v Sate: -
Test Points |
Foits Tedted Rrzares Current Point
Ne  Fauit | Angle Status :| Name: | ~] -m
Tool Test
CE6710 Series Num.: [09703227CCN33222211USHVRGLGLGL2ZORXD
; ult Php
Defautt v Preferences oK =
Type: Goups B Fautd Angie i
1
Protection Status
3 | ON Line Mew | Aux Source: 0,00V | Heating: 0%

Figure 18
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 “Software Options” menu is
selected). Otherwise click directly on the “Settings” icon.

;? == kX Cwercurrent 2,02.182 (64 Bits) - CE-6710 (0970322)

m Home Display Software Options

a G Hrd Set %0 GOOSE Set B > Next Point f Clear test ’ = fxs Waveform
L r —
@' Sync. Set 5, SV Set ¥ Mext Line % Clear a II z 5|—- Phasors
Channels . Start  Stop Settings
Direc  t¥ Connection o
Hardware Generation Options
Figure 19

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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Settings K
General General Inform.  System  Notes & Obs Explanatory Figures Check List  Others  Connections
Test:
Overcument Descr: | Directional Overcurent Date: |
Tested device
\denti: 23031282 | Model [DE0 -]
| Type: |Line Protection v| Manufacturer: |ABE v|
Location:
Substation: |Cunpr\:we \/|
Bay: |1 .
I Address: |\f’|scunde de Ouro Preto 75, Custédio Pereira \/|
Cty: [Uperandia v State
Responsible:
Name: |Miche| Rockembach de Carvalho \/|
Sector: |Engir|eerir|g v| Registry: |0001 \/|
Tool Test:
CE-&710 Series Num |D31D1D137CCM33222211U5HVRGLGLGLZZDRXO

Default v Preferences oK |

Figure 20
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.

Settings X

General General Inform. ~ System  Notes 40bs.  Explanatory Figures Check List  Others  Connections
NOO1 > |
Overcument .
Nominal Impedance  Source = AYYY
128
_Iml' OForward QEp»
—HH
=

Frequency: 60 Hz ~ b

Phase Seq.. ABC ~ c HH 2
3p power 14,34 MVA 2_" —
1p: [478 MVA @—» ‘1’13”
Primary Voltage: (FF): [13.80 KV % — 3”
@
+3

(FN): |7.97 KV
Primary Cument: | 0,600 kA g
Secondary Voltage (FF): [1150V
(FN): |66,40V
Secondary Cument: |5,00 A
VIRF:
1200 Phase F Meutral N Ground E Displ. D
CTRF: [1200
VTRD/VTRF. [1,00 okt age) Etxrsoty
CTRE/CTRF. 1,00 1) v 2 ktoVo: [1.00
. FN |2 Vb F
Invert Polarity: kto V2 |1,00

5
6
3 Ve 7 lc
O vTsF JcTsF =
9

8 5 E ktol0: |2,00

IEP ktol2: [1,00

D [4] wp EF

Default v Preferences oK Cancel

Figure 21
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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.

6. Directional Overcurrent Adjustment
6.1 Overcurrent Screen > Definitions
In this you must enable the directionality, the curves display mode, the scale used and

the time, current and angle tolerances. These tolerances should be taken from the
relay manufacturer's manual (Appendix A).

Settings *
General Definitions I Overcument Elements
General Options
Overcument
a Enable Directionality Pal.: V-90° (Square -~ ATTENTIO
You can not test individual components (Phase, Residual,
C C S C ith the lower ti | |52+, Seg-and Seql) with different polarizations,
HOED S S HrvE W = lowerime because the software only works with one reference
polarization to generate tensions and evaluate the results.
Pickup Mode Settings:
Pickup Definttion: Setting in Amperes ~
1.00A
Curves Digplay Mode: Multipliers for Tests of
_ Seq-and Seql
() I[Al=t == lin Amperes
Negative Seq.: |1
© | [m]xt->in Multiples
| Zero Seq. |2
Muttiples Reference: Lower Pkp ~
| Ivﬂi Cumertt Tolerance
Relative: |1.50 %
Scale: _Automatic - Absohite:[0,10 In
1,00
Time Tolerance Angle
20,00 Tolerance
Relative: |3.50 % Absolite:
Absolute: |30.00 ms |200°
Default 'V Preferences QK Cancel
Figure 22

6.2 Overcurrent Screen > Overcurrent Elements > Phase

Here the overcurrent element must be configured. To do this, click on “Phase” and
click once on the highlighted icon.
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Settings X
Residual Seq+ Seq- Seq0
Overcument -—-@EV =, _Ev
Ne|Enab Desc Curve Pkp Pkp[Al | DiallTime | Drp |Colo
- - | - ||
Total Characteristic Single Characteristic Individual Directionality
o oo
20
10
50
20
10
1.0 20 5.0 10 20
Defautt Ev Freferences oK Cancel

Figure 23

For the element choose the type of curve equal to defined time, pickup value equal to
10.0A, time to 0.5 seconds and dropout factor equal to 0.95.

Settings *

General Defintions ~ Overcurrent Hements

Phase Residual Seq+ Seq- Seql

Overcurent ..-@iv = v =l

N2 Enab Desc e Curve Pkp Pkp[A] | DialTime Drp |Colo|

Total Characteristic Single Characteristic Individual Directionality
10

0,50

0.20

0.10
050 10 20 50 10 20 50 &5

Default Ev Preferences QK Cancel

Figure 24
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Choose the “Individual Directionality” tab and set the “Forward” option, the

maximum torque angle (ATM) must be set to 30°. Set the minimum voltage value to
6.64V and the angles as 90° and — 90°.

Settings x
General Defintions ~ Owercurrent Hements
Phase Residual Seq+ 5Seq- Seql
Owercumrent _-{ﬁiv N -'.-iv -—-iv
N2 Enab Desc: Pkp Pkp [A] DialiTime Drp |Colo
R i 0004|1000 | 05005 | 0350 I
Total Characteristic Single Characteristic I Individual [irat:hondrlyl
Direc:  Forward ~
Trip: Inthe Max
W-50° (Square
Blinder
Wo: |0.00 =
ATM: [30,00° [0.00A
Vimin: [6.64 V [o.00A
dAng Pos: [90.00° [0.00
dAng Neg: |-50.00 *
Defautt :v

Preferences Cancel

Figure 25

7. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

¥ | O 3 1 = | Overcurrent 2.02.171 (64 Bits) - CE-6710 (0501119)

Home Display Software Options

a &= Hrd Set £°0 GOOSE Set B » Mext Point o Clear test
@ sync.set s, sV Set - % Mext Line 4% Clear all
Channels Start  Stop
Direc | t4 Connection
Hardware Generation
Figure 26

Then click on the highlighted icon to configure the hardware.
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- - I~ Analog Outputs Sampled Value Outputs od Bed
NOO1 > ] ofp | ==~ AR
2 — L O Forward Q B> Voktage Channels T ov|op |-
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N [66.40v Curent Channels g " - '| -
e [T Voltage Channel Currents } Channel | [Deser. | Hardware Node Point
1 Va AOMDT 5 Ia AO_ID1T ]
Vi [@r— NooL i |
FN 2] w  aove2 v | F o |s Ib AD_I02 ~ £0_lo2 12 ~lwonm b -
cTrf: [1200 3 Ve AD VO3 v 7 Ic AD_I03 £0_103 13 v NOOT vl o~
VTRD /VTRF: [1,00 Vab ~|E |8 IE ~| | A0C0s 14 ~no vk -
CTRE/CTRF: [1,00 FF Vbe ~ | Er |3 kP ~| |ao0o0s 5 -z b -
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Il Owro OcTE oy *Neae bl i
| V2 v k.12 ~
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L
Figure 27

Choose the channel configuration; adjust the auxiliary source and the

stopping

method of the binary inputs. To finish click on “OK”.

Settings x|
Master Slave1 Slave 2 Main  Sampled Value  Others
Binary Qutputs: Auiliar Source:
Model CE6710 Serial Number 05011197CCM33222211USHVRGLGLGLZZORXD Initial State Inttial State 250V
BO1: NO e BO3: NO e |
S s BOZ NO -~ BO& NO 20 |
Standard - Voltages: ’ i |
| anaal ‘oitages: 1oV
| O 4x300V; 100 VA i
© 2x600V; 180 VA vi@ @—=w R L '
© 2x300V; 150 VA v2C @——=n2 - O Convenional  BOS. MO o
BOG: “
O 1x 600 V; 350 VA Va‘.—lns No 24V
) va ) IRIG (BOS) /Clack (BOE)
() 1x300V: 250 VA v4 .—-—-m Cther
Off
Transistor TTL
() Customized Assoc. () Connect Vs Binary / Analog Inputs:
Standard - Cuments BI1: | Bl - Contact >
0 6x32A; 220VA BI2: | Bl - Contact -
O 3564 A 400 VA BI3: [BI- Contact -
1 Bl4: | Bl - Contact -
O 2x 96 A; 550 VA " @
BIS: | Bl- Contact -
O 2x WAV | ;G @ranz B6: |BI- Contact -
3 .
(2 1x 192 A; 1100 VA 13 . an3 ) BI7: | Bl- Contact =
O 1x 6,00 A; 360 VA - ‘—'—- @ BIS: | BI- Contact -
s BIS: | Bl- Contact -
s C @ © 8110: |BI- Contzct -
.—INE - - -
Blectromechanical: 16 Bi11: | Bi-Contact
Bl12: | Bl- Contact =

O 1x75A: 700 VA
O 1x 50 A: 700 VA

() Customized Assoc.

[J Connect CTs (J Range 1,25 A

Al 1-8 - 2V 20V 600V

() Considers absalute values to Voltage-BI Al 7-12 - 200mV- 2V: 600V

oK

Cancel

Figure 28
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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. a X

B
1 5
_ CE6710 == O Advanced |,
| L9 GOOSE.. Cancel
= Serial Number:
£ 05011197CCM3322221 1 USHYRGLGLGL2Z0RXD = 5, 5. Val
&z 0s 11197CCM33222211USHVRGLGLGL2Z0RXD .. B ONLlne w 8. Value... — Export...

Figure 29
8. Test structure for function 67

8.1 Test Settings

On this tab you must configure the pickup and trip signals with the binary inputs. If
necessary, it is possible to enable up to two pre-fault conditions and one post-fault
condition. The only test that will be performed is the time test and consequently the
directionality test.

F | O 1 1 = | Overcument 202171 (64 Bits) - CE-6710 (0501119)

Home  Display  Software Options [7]
&=, Hrd Set €% GOOSE Set [~ > Next Paint gf Cleartest = K5 Wavefarm i D .F,w @J
@ sinc.set s, Svset ' » Nextline 48 Cleara — . phasors 2

|
[u]
x

5 PEllEs *
Channels Start Stop Settings Present Recreate Restore View
Direc ¥ Connection Report B[ B Charts Layout
Hardware Generation Optians Report  Units Layout
Pickup Time Test Settings
Direction of the Generation Charnels 8 Enable Pre-Faut 1 () Enable Pre-Faut 2 [ Enable Post-Faut Voltage Settings
Generation Channel Mode Bal. ThreP. ABC = zg’éfgﬁ é‘;ns m
Va AD_VOT (Hrd: V1) - w1 g4y [0° ooy
Vb AD_V02 (Hrd: V2) |2 6640V 2400° ==
Ve AD_V03 (Hrd: V3) MG 6640V [1200° Vattage LN
o = Applin otherfauits
3320V
Ia AD_I01 {Hrg: 1) - In 0A
b AD_{02 (Hrd: 12) MIE 0A VTRNeutral VTRPhase:
3 AD_I03 (Hrg: 13) M 0A o0
IE -
CTRGround/CTRPhase:
1,00
Time Pre-Faut1: [100,00 ms -
[ Inv. Phase VTs
Binary Outputs & Goose - Fauit Binary Outputs & Goose - Pre-Faul ) Inv, Newtral VT
BO 0.0:0.0.0:0 MIES 0.00.0:0.0 - _
e = (] Inv. Phase CT:
O Inv. Ground CT
Direction of Operating Interfaces Fickup Limits Fickup Test
[Prose | Resiiual  Sea= Sea-  Sead nitidl NA v [Veeg Min |0V Inii step: Absalute Resolution: [ 100,00 ma

N2 Curve Pickup Interf. Trip Interf. 1Seq- Min 0A Min. Resolution ~ Relative Resolution: |0,10 %
1 (67 Dissb | Biot - By - 3V Min ov Wait Time for each Incremertation: | 100,00 ms

A0 M. oA Logic of Directional Lock (Appl. infauts LL): | Nether

\Seq+Min |0V

: A Maximum Wating Time of Non-Cperation Region: [2,00 5
ISeq+ Min. | DA
. * Limits are applied to faults that Waiting Overtime of Timed Curve: | 100,00 ms.
Trigger Inter. | Software = components are present Based Only in Generated Values |8
Aguardar PPS [ 0005 Cycle to Cycle Generation (&
3 | ON Line New . Aux Source: 110,00V | Heating: 0%

Figure 30

8.2 Time Screen

In this tab, the operating time and directionality are evaluated. For convenience, a
sequence of values will be inserted. The value 15.00A was chosen as the initial value,
15.00A as the final value and 1.0A as the increment step and the AE, BE, CE and

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

19



GO

INSTRUMENTOS PARA TESTES ELETRICOS

DST

ROVE

1A aCOMERCIO

ABC fault. In the angles choose 0.0° as initial value, for the step chooses 35° and
final value chooses 360.0°. Choose the “Directionality” tab.

F | [ 13 1 = | Overcument 202171 (64 Bits) - CE-6710 (0501119) X
Home  Display  Software Options [7]
G5 HrdSet <% GOOSE Set B 5 -Pw .
@ sync.set s, svset » Nextline % =1y PE\
Channels Settings REUEatE Restore &
Direc ¥ Connection m ® Charts Layout
Hardware Generation Optians Report  Units Layout
Pickup Test Settings
~Insert/Edit Points - Overcurrent Chart | Waveform |"Phasors }" Directionality | - X
— = S O
General O A Ny
eneral Options Sequence & . Fault AE
Faut Type Number of Lines Legend
: Mt Relative to... INom
New Line v Poirts Not Tested
= AE intial: [15004 ki 0007 @ Aol
o] ook [FE0R ok [50%0°
1500 A Step: [100A Step: [35.00°
[5500
~Test Points =
Foints Tested
N Multiple _ Curveof § ime
N° | Faut | Qe Mulfple | Current | Angle |poforec. Region Operated yome) |

Points

Errors List Protection Status

t3  ONLine Aux Source: 110,00V

Figure 31

Heating: 0%

New

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

Y1 DEd-

a = Hrd Set
@ sync, Set

| Owercurrent 2.02.171 (64 Bits) - CE-6710 (0501119)

Software Options

’ B » Mext Point o Clear test
ol Y c

Display

"0 GOOSE Set

v SV Set lext Line Clear a
Channels Start | Stop
Direc  t¥ Connection -
Hardware Generation
Figure 32

8.3 Final Result of the Time Test
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# | 3 5 [d = | Overcurrent 202,171 (84 Bits) - CE-6710 (0501119)

Home  Display  Software Options

@ HrdSet <% GOOSE Set ’ " t o Cleartest B waveform 5, A w =
= : 3 2
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Channels Start  Stop Settings Present Recreate Restore View
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Legend
: Mt Relstiveto... INom .
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@ | aBC | 1B500A | 300 & 0500s | 0518s | 3E7% | 183ms Passed !
.
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Figure 33

It is verified that all points in the operating region acted with times within the

tolerance given by the relay manufacturer.

9. 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 34
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OVERCURRENT - TEST REPORT

Descr.: Directional Overcurrent
Date: 13/05/2022 17:07:49

; Software: Sobrecor_CTC; Version: 2.02.171
anuonsble. Michel Rockembachde Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection

Model D60; Manufacturer: ABB
2. Location

Substation: Conprove
Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira

City: Uberlandia; State: MG

Figure 35

Rua Visconde de Ouro Preto, 77 - Bairro Custodio Pereira - Uberlandia - MG - CEP 38405-202.

Phone (34) 3218-6800

Home Page: www.conprove.com

Fax (34) 3218-6810
E-mail: conprove@conprove.com.br

22



NPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—
APPENDIX A

A.1 Terminal Designations
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Figure 3—12: TYPICAL WIRING DIAGRAM
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A.2 Technical Data

PHASE/NEUTRAL/GROUND IOC

Pickup level: 0.020 to 30.000 pu in steps of 0.001 (standard CT for ground)
0.002 to 3.000 pu in steps of 0.001 (sensitive ground CT}
0.005 to 30.000 pu in steps of 0.001 (Process Bus Module, ground}

Dropout level: 97% of pickup

Level accuracy:
0.1to 2.0 x CT rating: +0.5% of reading or £0.4% of rated (whichever is greater)
> 2.0 = CT rating: +1.5% of reading

Overreach: <2%

Pickup delau: 0.00 to 600.00 s in steps of 0.01

Reset delay: 0.00 to 600.00 s in steps of 0.01

Operate time: <16 ms at 3 x pickup at 60 Hz (Phase 10C] (see NOTE 1)

<20 ms at 3 x pickup at 60 Hz (Neutral 10C) ([see NOTE 1
<25 ms at 3 x pickup at 60 Hz (Ground 10C] (see NOTE 1)
Timer accuracy: +3.5% of operate time or £1/4 cycle [whichever is greater]

PHASE DIRECTIONAL OVERCURRENT

Relay connection: 90° [quadrature)

Quadrature voltage: ABC phase seq.: phase A Vgc). phase B (V). phase C{Vag) ACB phase seq.: phase A Vgl phase
B [UAC]' phUSB C [UBA]

Polarizing voltage threshold: 0.004 to 3.000 pu in steps of 0.001

Current sensitivity threshold: 0.05 pu

Characteristic angle: 010 359%in steps of 1

Angle accuracy: +2°

Operation time (FlexLogic operands):
Tripping (reverse load, forward fault): <12 ms, typically {see NOTE 1)
Blocking (forward load. reverse faultl: <8 ms, typically (see NOTE 1)

APPENDIX B

Equivalence of software parameters and the relay under test.

Table 3
Overcurrent Software D60 Relay
Parameter | Figure Parameter Figure
Pkp 24 Pickup 12
Dial/Time 24 Delay 12
ATM 25 ECA 11
Vmin 25 Pol V Threshold 11
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