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Test Tutorial

Equipment Type: Protection Relay

Brand: General Electric -GE

Model: SR 469

Functions: 27 or PTUV — Undervoltage & 59 or PTOV -—
Overvoltage

Tool Used: CE-6003, CE-6006, CE-6707, CE-6710, CE-7012 or
CE-7024

Objective: Test the pick-up and actuation time of the
undervoltage and overvoltage elements using the Quick software

Version Control:
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1.0 Initial Version | 29/06/2022 | M.R.C. | G.C.D.P.

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



\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS —
Summary
1. Relay Connection t0 CE-B710 ......ccccceiiieiiieiiiie et e ettt snee e 5
I R W) (| [ F= UV 1o U o - PSS 5
1.2 VOIAGE COMIS .. bbb 5
IR T =TT UV ] o1V SRS 6
Li4  ACCESS ..ttt e R e e R R e et R e e et e R r e e nne e neenes 6
2. Communication With the SR 469 relay ... 7
3. SR 4B RElAY SELLINGS ...ocvveiveeieiie ittt et te e e sre e sae e e e areesraeee s 8
3.1 469 QUICK COMNECT .....uiiiiieitee ittt ettt ettt e s be e ebe e s be e sbe e st e e sbeesabeesaeesnbeeabeeanreesreeenns 8
3.2 SYSTEBIM SEEUD ...ttt 8
R B O 1| =101 B T=T 0] T TSSO S SROS 9
R (o] = To Lo T 01 [ o OSSOSO 9
3.5 POWEE SYSTEIM ..ottt bbbt b et n e 10
3.6 VOIAQgE EIEMENLS. ... e e ns 10
K A B [0 To (=] o] = To OSSPSR 10
3.8 OVEIVOITAGE ...t bbbttt 11
4. QUICK SOFtWare adjUSTMENTS ......cc.veiiiiiiieeie ettt e saeenas 12
4.1 OPENING QUICK ...ocviiiieitieie ettt ettt te et e st e e e e s re e ste e b e ereesreebeeneens 12
4.2  Configuring the SEIINGS........uiiiiiieiee bbb 13
A3 SYSTBIM ettt E R Rt r e 14
5. Channel Direction and Hardware Configurations.............cccccvveveiieieeie s 15
6. Test structure fOr fUNCLION 27/59.......ceii e 16
6.1  Voltage X Time > OVErVOItage SCIEEN......cuiiiiiiiiieit e 16
6.2  General AdJUSIMENTS 59 .......iciiiicie e 17
6.3 Timed Element 59-1 PICK-UP TEST .....cciiiiiieiieiese e 18
6.4  EIement 59-1 POINT TEST....c..oiiiiitiiiiieiieie e 21
6.5  Timed Element 59-2 PICK-UP TSt .....eiiiiiiieiie ettt 22
6.6  EIEmMENnt 59-2 POINT TEST....c..iiiiiitiiiiieiieie e 24
6.7  Voltage X Time > UNAervoltage SCIEEN.......cc.oiiiiiiiieieieie e 24
6.8  General AQJUSIMENTS 27 ......vi ittt e e be e raeare e 25
6.9  Timed Element 27-1 PICK-UDP TEST .....coiiiiiiieie et 26
6.10 EIEmMENnt 27-1 POINT TEST....c.eitiiiitiiiiiieiieeee e bbbttt sbe e eneas 29
6.11 Timed Element 27-2 PICK-UP TESE ....uiiiiiiieiieiitie sttt 29
6.12  EIemMENt 27-2 POINT TEST....c.eiiiiiitiiiitieieeeie et eneas 31

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



-
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS —_—

A 2 (] 1o ¢ ST POPRPPR PP 31
N e o N T G SRR 33
AL Terminal DESIGNATIONS ......oviitiitiitiiieieee et bbb bbb 33
A2 TECANICAI UALA.......iiviiiieieie ettt bbb ens 34
APENDICE B ..ottt 35

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



\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS —
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 SR 469 relay in the Quick software

1. Relay Connection to CE-6710
Appendix A-1 shows the relay terminal designations.

1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. Vdc to pin H12 on the relay
terminal and the negative (black terminal) of the Auxiliary Source pin H11 of the
relay terminal.

Aux Vdc

Figure 1
1.2 Voltage Coils
To establish the connection of the voltage coils, connect the voltage channels V1, V2
and V3 to the relay pins G2, H1 and H2 respectively, connecting the three common
ones to the G1 pin.

X
2 @ @
s @ @
« @ @
s @ @
- @ @

Figure 2
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1.3 Binary Inputs
Connect the binary inputs of the CE-6710 to the binary outputs of the relay.

e BI1to pin E2 and its common to pin F1.
e BI2to pin F5 and its common to pin E6.

The figure below shows the detail of this connection.

BII\IARYIANALOG INPUTS

ST

BI7 BI8 BI9 BI10 BI11 BI12

Figure 3

1.4 Access
To gain access to the relay parameters without the need to use a password, short
circuit pins C1 and C2.

l.ow VOLTAGE INPUTS, DO NOT HI=POT §|,~cess* 51| 2@
~ke2 g
STRTER STATUS T 3 9
ROUCTE. RESET -k )l 2
1 42 8 Sw R e,
5101601701 D21j022D23D24] 26027
@@@}@I @@!@@@l@@@!@@@l@[ S@i@@@!@@@l@l NN
Figure 4
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2. Communication with the SR 469 relay

Before starting the test, open the “EnerVista” software and download the SR 469
relay software, if you already have it, click on the icon below:

—) Enervista 469 Setup

Figure 5

In the “EnerVista SR 469 software select: “Communications —> Quick Connect”.

—] EnerVista 469 Setup Active Screen:

File Setpoint Actual | Communications ‘iew Help

I & }"r'f; u’ﬂ % @ -4_‘4 Device Setup

oovicosowp [{
Device [— sl
Figure6

On the next screen choose the serial option, check which port is being used (in this
case COM 1) and “Baud Rate” choose 9600.

.1 Quickly connect 469 Setup to a 469 Device

Interface Serial =
COM Port !CDM1 v
Baud Rate |f[=u] ¥

Connect I Cancel

Figure 7

Then click on “Connect”. The following figure shows the message after connecting.

469 Setup

1 ) Device "469 Quick Connect" added to the site "Quick Connect”

Figure 8
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3. SR 469 Relay Settings

3.1 469 Quick Connect
General relay settings will be available after clicking the “+” signs next to “Quick
Connect” and “469 Quick Connect” as shown below.

Alx|
& Device Setup |fI§ Quick L‘annactl
Device |459 Quick Connect LI

T B ‘:f?-»II/°| |

=" Quick Connect
s
+ Device Definition
Settings
Actual Values
Commands
Communications

-

o] [ [

Figure 9
3.2 System Setup
The next step is to configure the voltage, current, rated frequency, potential and
current transformer transformation ratio as well as the phase sequence. To do this
click on the “+” signs next to “Settings” and “System Setup”.

% Device Setup |Eﬁ$ Quick Connectl
Device |469 Quick Connect ~|

|| ol £ |
=/ Quick Connect ol
=1 463 Quick Connect
+ Device Definition
=l Settings
+ 469 Setup
=l System Setup

Yoltage Sensing
Power System
Serial Comm Control
Reduced Yoltage

Digital Inputs

Output Relays

Protection

Monitoring

Analog 1/0

469 Testing

Two Speed Motor
+ Modbus User Map

+ Actual Values

+- Commands

+ - Communications v

Figure 10
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3.3 Current Sensing
With a double click on “Current Sensing” the window below will open. In this
screen, the values of the CT, the rated current of the motor are adjusted and the option
to enable two speeds for the motor must be turned off.

—] Current Sensing // Quick Connect: 469 Quick Connect... E]@

Current Sensing
- SETTING PARAMETER
Phasze CT Primary 250 A ' Save
Mator Full Load Amps ' 211 A I
Ground CT Type 5 & Secondary 39 Restare
Ground CT ﬁfimary ' 250 A =
Phase Differential CT Type : 5 & Secondary | B8 Defaurt
{Phase Differential CT Primary 250 A e —
Enable Two Speed Motor Option OffiNo |
469 Quick Connect | Settings: System Setup

Figure 11

After the necessary modifications click on “Save” and in the following message click
on “Yes”. (This process must be repeated whenever a change is made to any
parameter).

469 Setup

Figure 12

3.4 Voltage Sensing
Now double click on “Voltage Sensing” the following screen should be adjusted. In
this screen, the type of connection with the PT, the transformation ratio (3300/115 =
28.69) and finally the rated voltage of the motor are set.

B Voltage Sensing /f Quick Connect: 469 Quick Connect: Settings:... Q@@

Yoltage Sensing

SETTING PARAMETER
VoltageTransformer Connection Type Wive : 4 Save
Enable Single ¥T Connection ‘ Off e
'\?blfége Transformer Ratio ‘ 28,69 1 1" Restore
Motor Naineplate VOItége ‘ 3300 ¥ |
&5 Default

469 Quick Connect | Settings: System Setup
Figure 13
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3.5 Power System
With a double click on “Power System” the nominal frequency and the phase

sequence can be adjusted.

—] Power System // Quick Connect: 469 Qui... E]@

Power System

SETTING PARAMETER I
Nominal System Frequency | 60 Hz 4 Save
System Phase Sequence ABC
%4 Restore
&4 Default

469 Quick Connect | Settings: System Setup
Figure 14

3.6 Voltage Elements
The next step is to configure the voltage protection data for the motor. To do this

click on the “+ " signs next to “Protection” and “Voltage Elements .

& Device Setup Id‘} Quick Cannect'
Device |469 Quick Connect ~|

| |0l |

System Setup A
Digital Inputs

QOutput Relays

Protection

+ Thermal Model

+ Current Elements

+ - Mator Starting
+

(N8 SR R A R i

RTD Temperature
Undervoltage
Overvoltage
Phase Reversal
Frequency

Power Elements

+

Figure 15
3.7 Undervoltage
With a double click on “Undervoltage”, the pick-up values of the two undervoltage
elements and the actuation time of each one are adjusted.
e Element 27-1 with adjustment of 0.85 x Rated, that is, 0.85 x 66.4 = 56.44V
with actuation time of 2.0 seconds and with the binary output set to ALARM.
e Element 27-2 with setting of 0.70 x Rated, that is, 0.70 x 66.4 = 46.48V with
actuation time of 1.0 second and binary output set to TRIP.
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'—] Undervoltage /f Quick Connect: 469 Quick Connect: Settin... g@@

Undervoltage
SETTING PARAMETER -
Undervoltage Active Only If Bus Energized OffiNo w1 Save
Undervottage Alarm | Unlatched
Undervoltage Alarm Relays i Alarm 2 Restore
Undervoltage Alarm Pickup | 0.85Rated ——
Starting Undervoltage Alarm Pickup ~ 0.85Rated &7 Default
Undervoltage Alarm Delay 20s e
Undervottage Alarm Events | OffNo
Undervoltage Trip | Unlatched
Undervottage Trip Relays | Trip
Undervoltage Trip Pickup | 0.70 Rated
Starting Undervoltage Trip Pickup | 0.70 Rated
Undervottage Trip Delay ' B 10s
1469 Quick Connect | Settings: Protection: Yoltage Elements

Figure 16

3.8 Overvoltage
With a double click on “Overvoltage” the pick-up values and the binaries responsible
for the stopwatch are adjusted.

e Element 59-1 with setting of 1.05 x Rated, that is, 1.05 x 66.4 = 69.72V with
actuation time of 2 seconds and with the binary output set to ALARM.

e Element 59-2 with a setting of 1.20 x Rated, that is, 1.20 x 66.4 = 79.68V with
an actuation time of 1 second and the binary output set to TRIP.

—] Overvoltage // Quick Connect: 469 Quick C...

Overvoltage
SETTING PARAMETER ‘
Overvoltage Alarm Unlatched s Save
Overvciltage 'Relays ' Alarm
Overvciltage Alarm Pickup ' 1.05 Rated '3] Restore
Overvciltage Alarm Déléy ' 20s P
Overvc@ltage Aiarm Everts OffJNo B lg] Default
Overvoltage Trip Unlatched
Overvciltage Tfip Relays ' T'rip
Overvciltage Tfip Pibkup ' 1.20 Rated
Overvciltage Tfip Delay ' 10s
469 Quick Connect | Settings: Protection: Yoltage Elements

Figure 17
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4.1 Opening Quick

Click on the CTC application manager icon.

-
~
Conprove
Test Center
Figure 18
Click the Quick software icon.
&= Conprove Test Center 2.02.190 Build 7 — X

G Conprove Test Center

CONPROVE Version 2.02.190 Build 7
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
! |& Quick | H Differential W Multimeter
& VCC Aux IE,P Power Directional
| 515 Calibration “{" Distance
| Ty Test Plan ﬁ, Master
| Remote Generation Meter
% Power Quality SEtup
: dﬁg PSE 0o Equipment Set. / Tests
i _ﬁ Ramp #ﬂ‘ Settings
| Primary LI: Hamonic Restraint ﬁ Update Firmuware
| Primary Tests % e % Software Language w
% cT ¥ Synchronism
¥ OMT Owercument
<3 Transformer é] T Support .
| © Resistance Eé Transient Playback Documenta.hon and assistance
| £2 PMaster Hiz Volts/Hertz ) Tedorcls
B Videos
3 Contact
f Other 2] Foum
| Additional aplications 49 User Manual w
I @ Transient View &% Quick Guide v
B, Validate PDF Reports & Sef-diagnosis
¥ Statistical Analysis S Remote Access

| Copyright © Conprove 1984 - 2022
Figure 19
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@ o n_j H < | Quick 2.02.190 Build 7 Beta (64 Bits) - CE-6710 (0301018) — a X

Home  Display  Software Options [2]
B HrdSet. < GOOSE Set s On Editing... ’ B — x5 Waveform |y, Harmonics [ Set lspc Offset =l e Y w @]
@ sync.set. 5, svset i a2 Delete Test =) b accumulation [ Evaluations [{7 Set Vspe Offset 2 PIl|lEs| #
Direc Add  Reedit Stat  Stop  Settings Presen Recreate Restore View
Channels ¥ Connection Test Test (B Delete A  Phasors + |88 charts Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault -~ X Monitoring - % Inputs Bin,, GOOSE and Analog ... | Waveform }"Accumulations |"Phasors |"Harmonics | Protection T X
[Ft | [egie Rl ade B — ¥ v GOOSE bputs v -
~  NOO1 v NOD1 Channel  Type Channel | Data
v Andlog. DC Ouiput )| |Bo Contact
v Binary Ouiputs % :Ei E""t‘z
onta
v GOOSE Ouiputs ) e Contact
v Time and Advancement ) BIOS Contact
) BIDG Contact
) BIO7 Contact
e D BI08 Contact
| salimesy hils IIE Contact
Chronometer 1 ) B Contact
Stop Interf. On Wait 5 o Contact
Disable 4 0s ) B2 Contact
Analog Special Inputs DC/AC
Gremred o ¥ ~  Vokage Channels
Stop Interf —
Channel  Type Channel | Total RMS | DC Value
Disable v
[ Actuztion Lock \iiait betw. Timers: |05
_ Cument Channels
(0 Fitax. GansationTvs: [~ o[ [
" [hhimm:ss] (Approximane) FL_F O Stand. Acquisition Mode Channel | Total RMS | DC Value
R Y Cean O Priortize Analog Inputs on Acquisition
<] — (=T O Enable Special Inputs/Gauge Transducers on Acqn

Error List Protection Status

+# | ON Line New Aux. Source 0,00V Heating: 0%

Figure 20
4.2 Configuring the Settings
When opening the software the “Settings” screen will open automatically (provided

that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise click directly on the “Sertings” icon.

’_ B v — s waveform bl Harmaonics H:Setlspcﬂffset
T Qﬁu:cumulatinn EEualuatinns H:SEt‘u‘spc Offset
Stat  Stop Settings
* Phasors

Generation Options

Figure 21

Inside the “Settings” screen, fill in the “General Inform.” with data from the “Tested
device”, “Installation location” and the “Responsible”. This makes reporting easier,
as this tab will be the first to be shown.
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Settings x |
General General Infform.  System  Motes & Cbs. Explanatory Figures Check List  Others  Connections |
Test:
Descr: | Under and Overvoltage Date: |
Tested device:
Ideref: [23031382 ~| Model [SR469 ~|
Type: |Motorpmtection v| Manufacturer: |GE v|
Location
Substation: [CONPROVE ~|
Bay: |1 -
Address: |\u'iscunde Curo Preto 55, Neighborhood - Custodio Pereira \/|
City: |Uberlénd|a b State:
Responsible:
MName: |Miche| Rockembach de Carvalho v|
Sector |Er|gineerir|g v| Registry: 00001 v|
Tool Test:
CE-6710 Series Num.: |030101870CM33222211USHVRGLGLGLZZORXO
Default  |v Preferences oK Cancel
Figure 22

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 is not relevant for this test.

|Sett\n§s o ) - X -|

General General Inform Motes & Obs. Explanatory Figures Check List  Others  Connections |
NOD1

Nominal Impedance  Source g _]wl_

Frequency: 60Hz b {7 Oferward Oul

13

Phase Seq.. ABC ~ c H
BE

T3

3o power: |47.80 MVA

©
1p: [15.93 MvA [
Frimary Voltage (FF): [13.80 kv % —

N [7eTey
Primary Curmrent: W
Secondary Voltage (FF): W g
Ny Jes0v
Secondary Current: W

VIRF:
1200 Phase F Neutral N Ground E Displ. D
CTRF: |400,0 |
VTRD/VTIRF: [1,00 Voltage Currents
CTRE/CTRF: [1.00 oLt 28 ktoVD: [3.00
) PN 2] w Fols Ib
Invert Palarity 3 Ve - e ktoVZ |1.00
| 8 VTsF 8 CTsF =Tz = ktolo: [roo
VTD CTE
[ D |4 w EF [3] [EP ktol2: [1,00
i
| Defautt Ev Preferences oK Cancel
Figure 23
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There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a schematic with all the schematic of the connections between the test set and
the test equipment.

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

&

8

Direc
Channels

Then click on the highlighted icon to configure the hardware.

=

]

Ge Hrd Set,

hard

@' sync, Set.

isplay
"0 GOOSE Set
5, SV Set

4 Connection

Hardwar

5

Software Options

B L3

Add
Test Test

Figure 24

EZ | on Editing...

| Quick 2.02.190 Build 7 Beta (84 Bits) - CE-6710 (0301018)

| Channels Direct. (] *
o . .
. Model Resst for Hard. = O Basic Hard: Adapt |/0s Iv Nodes: Cenfirn
| Connected Set
CE6710 Advanced
| @ 2 v o E:DO GOOSE... Autoassociate Iv Autoassociate I'
+  Seral Number:
S 03010187CCM33222211USHVRGLGLGL2ZORXO | .. @ ON Line Sy 5. Value. . Clean Iv Clean Iv o~
=4 Import.... Export... @~
| Outputs: Analeg. and SV Inputs: Analog. and 5V Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
| ’— Analog Outputs Sampled Value Outputs |
i NOo1 " v S
— SISl S
| 11 ¥y () Forward o’ Voltage Channels ' | ¥ |
Nominal Line o=z -‘W“Lum Hardware Point
' A _IIEE--
. frequency: [60H2 v SO |2 ~[noot v |w
| Phase Seq.: ABC ~ AD_VO3 V3 > | NOO1 v Ve
3¢ power: [4780NVA AD_VOE |V ~[NO01T  w|UD -
Tgp: 15,93 MVA
Primary Violtage (FF): |13.80 KV
FN): [7.97kV
Primary Current: | 2,00 kA -
Secondary Voltage (FF): |115.0V
N [e80v Curment Channels v '| ¥ '| -
Secondary Curent: |5,00 A Voltage Channel Curmrents Channel | Hardware Point
LEHERA.0 FN |2 Vb AQ_VOZ ~ F |6 b AD_IDZ AD_lo2 - | NOO1 -
CTRF: [400.0 3 Ve AO_VO03 ~ 7 le AO_I03 ~ AO_103 12 ~ [ NDO1 vlle =
VTRD /VTRF: |1,UU Vab v E |8 IE AD_l04 14 | NOO1 v uop -
N
CTRE/CTRF: [1,00 FF Vbe v [ep [s] EP A0_l05 5 ~[Noo1  ~ D -
Veca ~ AD_lDG 13 * | NDOT *|uo -
Reverse Polarity
O vTsF O cTsF o 4] w v
kD k.10
Ovro OcTe Calc. = Calc
kW2 ~ k.12
[| O Equal Parameters Among Nodes k [ovoaoo [wvz]io0 k [ 100 [w2 100
L
Figure 25
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Choose the channel configuration; adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.

O 1x6.00 A; 360 VA 1 B |BI- Contact
- 1 @ @

BIS: | Bl - Contact

Settings x|
Master Slave1 Slave 2 Main Sampled Value  Cthers
Binary Outputs: Auiliar Source:
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O 12300 V: 250 VA va @ @— Other
Off
Transistor 1n1E 110,00V
(O Cust d Assoc. — 3
() Customized Assoc () Connect VT Binary / Analog Inputs:
Standard - Currents Bl Bl - Centact =~
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() 2x 96 A; 550 VA .—.N‘!
O 2x 10,00 A: 300 VA i Bi5 | BIS Conict ~
- 2 G @ BI6. | BI- Contact -
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.—INS
15 c 16 BI10: | Bl- Contact
.—-—INS -
Blectromechanical: 16 BI11: | Bl - Contact
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O M Al 1-5 : 2V; 20V; 600V
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() Customized Assoc. [ Connect CTs () Range 1258 = e
Figure 26

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

| Channels Direct. m] X

m

CE6710 = O Advarced

1 &0 GOOSE... Cancel

+  Serial Number;

E 3010183700 MI322291 1USHYRELGLGL2ZIRYD . s

& 03010187CCM33222211USHVRGLGLGL2ZORXO ... | @ ON Line v S. Value... Import Export

I R |
Figure 27

6. Test structure for function 27/59
6.1 Voltage x Time > Overvoltage screen

Click on the tab “Protection > Voltage x time >Overvoltage” S0 that the data set in
the relay are configured in the software. Next to the voltage “V” choose a node as a
reference, in this case “A0 _V01”. Only after choosing the node are the fields for
setting function 59 active.
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Figure 28

6.2 General Adjustments 59

According to the relay software settings, these values are entered in the “Quick”
software. Element 59-1 pick-up equals 69.72V with actuation time equal to 2.0s and
element 59-2 pick-up equals 79.68V with actuation time equal to 1.0s. Adjust the
absolute and relative tolerances for both voltage and time. These values are taken
from Appendix A.2. There is also a field where the type of simulation is required,
being possible single-phase-ground, two-phase and three-phase.
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Figure 29

6.3 Timed Element 59-1 Pick-up Test

For the pick-up test, a ramp is used to increase the voltage value. To do this, change
the stop binary to “BI02”, choose the “Ramp” option on the “Fault > N01” tabs and
click on the highlighted icon.

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
18



& osd-
Display
%, Hrd Set.

@ sync set

&0 GOOSE Set
5, SV Set

v
ROVE

A 3ZCOMERCIO

CO

IDSTI

INSTRUMENTOS PARA TESTES ELETRICOS

| Quick 2.02.190 Build 7 Beta (64 Bits) - CE-6710 (0301018)

Software Options

e

I Waveform

|, Harmonics L7 Set Ispe Offset
[ Accumulation [ Evaluations [ Set Vspc Offset

i €
© el
[ts]

¥ O R

Direc Start  Stop  Seftings Recreate Restore View
Channels ¥ Connection  Phasors Charts Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault | Fault -~ X Monitering - % Inputs Bin,, GOOSE and Analog .. | Waveform }"Accumulations |"Phasors |"Harmonics }*"Protection T X
‘FM ‘ - Cumentxtime  Voltage x time  Differsntial Ham. Restr Directional  Frequency
" e - op— Overvoltage  Undervoltage
Point | Channel | Definitions An v Nz AO_VO1 ~ Edt Curve () Graph wih respectto Pkp Temp.  Chart v
Va | A0 VD1 Modules ]D ]
Vb [ADVDZ | finor 100 o0l
Ve |AO_VO3
la |A0_I01
b [AO_l02
m IR 1,00
= | (oot |20 vos _ﬁ'lmers B
2| |uooz [ac_ine
[ s Chronomeer 1
= On'W |
UD04 | AD_I08 n i VM
0s 60.00 70.00 80.00 90.00
Chranometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation: ABC
Stop Interf Dl Tme: [ Clear
Disable v
Timed Curve: = SLT V% Tol:
~  Andlog DC Oupt [ Actatentosk  Waitbetw. Timers: 05 Pp Expected Dip Expected t Expected V Absal. Tol W
5 o o o
v Binary Outputs [0 Fix Max. Ganeration Time: ’— i Timed £ p
~  GOOSE Output = mt 1 [872v 2 & F a4 [ws T [oEE
puts
Man. Increase Inst. 2: [79.68V r' [ r' [100s t Absal. Tol.: [100.00ms
v Time and Advancemert
o500
ErorList | Protection Status
43 | ONLine New Aux. Source 110,00V | Heating: 0%
Figure 30
For the initial value, set 69.22V, for limit value set 70.22V, with an increment of
[Ramp X
Ramp Type © Direct B Reset Timers to Each incrementing Generation Approx. Time of Each Incr: |3s
' Modules ~ (O Pulsed B Keep Harmonic During Incrementing
Intial Values Limits and Increases Reset
Channels/ Definition Limit didt NSteps | Time
7] [ Vi 7022V 3333 mVis| 11.00 33,00 |
||| Poict | Chonnet | Mod. Gt & v: 'olzzv 100.0 mV 33‘33 m\/;‘5 11'00 33.005 I
[[efaoen chd S000Hz v I‘o'zzv mohmv 33‘33 mva‘s 11'00 33'003
Vo |ADVI2Z |e822V 0" |6000Hz ‘c = — ==
Ve AD_VO3 6922V |1200° |60,00Hz (] ‘:
|1 AD_I01 DA 0° 60.00 Hz : : ‘
I e AD_I02 0A 0* 60,00 Hz LTDD1
le AD_lI03 0A 0° 60,00 Hz (8] oo
uD01 | AD_VD4 ov 0° 60,00 Hz 2
. []|upa
UD0z | AD_In4 0A 0 60.00 Hz
< [ | uDO4
UD03 | AD_ID5 0A 0 60,00 Hz
uD04 | AD_ID6 DA 0° 60,00 Hz
] Attention: The Reset Chron settings. Each the Incr., Direct or Pulsed and
Binary Outputs GOOSE Outputs Incr times_ and Reset will be the same for all nodes.
Channdl Iner. Channdl Iner.
[ | BOM1
IE ncr.
[ | BOO3 Limit
{1 3004 Initial va\ueI
{1 e005
|[7] | BODB Generation
= Time Every
] | BOO7 Incr
| FED
| Conce

Figure 31

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fax (34) 3218-6810

Home Page: www.conprove.com

Phone (34) 3218-6800

E-mail: conprove@conprove.com.br

19



v
ROVE

A 3ZCOMERCIO

CO

IDSTI

INSTRUMENTOS PARA TESTES ELETRICOS

NOTE: An important detail is that pre-fault voltage must be entered so that the

relay performs the drop-out. For this, click on “Actuation Lock”.
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To view the values being generated, click on “N0I” within the “Monitoring” tab.
After the operation of the binary, click on the highlighted icon to capture the point.

@ E=1" B2 Quick 2.02.190 Build 7 Beta (64 Bits) - CE-6710 (0301018) — a X

Home  Display Software Options [2]
G5 HrdSet. < GOOSE Set 1 On Editing... - ’ B = x5 Waveform |y, Harmonics [ Set lspc Offset =l Y ﬁw @]
@ sync. set. - ete Test f . Pil|Es| =

s, SV Set Accumul lation [ Evaluations [ Set Vspc Offset
Direc Add  Reedi . Stat  Stop Settings Presen Recreate Restore View
Channels 3 Connection Test Test ) Delete A - Phasors Report |BB|® Charts Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault -~ X Monitering - % Inputs Bin,, GOOSE and Analog .. | Waveform }"Accumulations | Phasors |"Harmonics }* Protection T X
[Faut ‘ | [Angle Ret: | Ao \,H Curertxtme  Voltage x tine  Difercniial Ham. Restr.  Directional  Frequency
Overvolt Undervoltage
~| Channels/ Definition  Ramp v ~ | Channels/ Definition 0= g
Point | Channel | Definitions Point | Channel | Mod. Ang. An v Vo AD_VO1 ~ Edit Curve... ([ Graph with respect to Pip Temp.  Chart ~
Va A0_VOo1 Modules B Va AD_VO1 6982V |(3600°
Vb |AOMO2 | finer300s Vb |AOVOZ 6982V |2400° 200 thsl
Ve |AO_VO3 ve [a0 w03 [e9g2v |1200° ’
la AO_I01 la AD_IDT
b [AO_102 b |AO_I02
e [A003 | | aoos |- 100
= || [ubo [ a0 voa =
3 ~ Timers - X
= | [ubo2 | A0 104
e Chronometer 1 i
= Siop Inter. Operated | e
UD04 | AD_106 0 i
Bio2 4 2.21s 60.00 70.00 80.00 90.00
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation: | ABC -~
Stop Interf Dl Tme: [ Clear
Disable v ==
Timed Curve: Pld o Vi Tol: [050%
« Analog. DCOuput [ Acttonlock Wit betw. Timers: [0s Fkp Expected Drp Expected t Expected V fbsol. Tol: [137V
: e e
v Binary Outputs (0D FoxMax. GanaraterTima: [ [~ [ Timed: £ ;
GOOSE Output IR =) w1 [V [Ha | A FY t2Tol: [050%
~ puts
Man. Increase nst. 2 [7988V 2 [ r' [100s t Absal. Tol.: [100.00ms
v Time and Advancement r’i
20,500

Error List Protection Status

+# | ON Line New Aux. Source 110,00V Heating: 0%

Figure 34

In this case, the pickup found was 69.82V, being within the tolerance provided by the
manufacturer.

6.4 Element 59-1 point test
To check the operating time of element 59-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values above the pick-up value. Keep the stop
interface at “B102”. The following figure shows the value of 72.00V already captured
and the value of 78.00V to be captured.

NOTE: Remember to always block the first actuation.
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Figure 35

It is verified that the operating times are within the tolerance provided by the
manufacturer.

6.5 Timed Element 59-2 Pick-up Test
Click on the “Fault” tab, choose the “Ramp” option and the “...” icon and enter an

initial value of 79.18V, limit value of 80.18V, with an increment of 100.0mV and a
time of each increment as 2.0s.
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Figure 36

Change the interface to “B/01” and start the generation through the shortcut “Alr +
G”.
NOTE: Remember to always block the first actuation.
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Figure 37

The pick-up value found for element 59-2 was 79.68V, being exactly the
parameterized value.
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6.6 Element 59-2 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of
element 59-2. Points with voltage values above the pick-up must be tested. The figure
below shows the value of 82.00V already captured and the value of 88.00V not yet
captured.
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Figure 38

NOTE: Remember to always block the first actuation.

It is verified that the operating times are within the tolerance provided by the relay
manufacturer.

6.7 Voltage x Time > Undervoltage screen

First, click on the tab “Protection > Voltage x time > Undervoltage” so that the data
set in the relay are configured in the software. Next to the voltage “V” chooses a
node as a reference, in this case “40 V01”. Only after choosing the node are the
fields for setting function 27 active.
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Figure 39
6.8 General Adjustments 27

According to the relay software settings, these values are entered in the Quick
software. Element 27-1 pick-up equals to 56.44V with actuation time equal to 2.0s
and element 27-2 pick-up equals to 46.48V with actuation time equal to 1.0s.

There are also fields where absolute and relative tolerances for both voltage and time
must be entered. These values are taken from Appendix A.2.
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Figure 40

6.9 Timed Element 27-1 Pick-up Test

First change the stop binary to “BI02”. For the pick-up test, a ramp is used to
decrease the voltage value. To do this, choose the “Ramp” option on the “Fault >
NO1” tabs and click on the highlighted icon.
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Figure 41
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Enter an initial value of 56.94V, limit value of 55.94, with a decrement of -
100.0mV and a time of each decrement as 3.0s.
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Figure 42

NOTE: An important detail is that pre-fault voltage must be entered so that the

relay performs the drop-out. For this, click on “Actuation Lock”.
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Figure 43

Start the generation by clicking on the “Start” icon or via the shortcut “Alt + G .
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Figure 44

In this case, the pick-up found was 56.64V, being within the tolerance provided by

the manufacturer.
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Element 27-1 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of
element 27-1. Points with voltage values below the pick-up must be tested. The figure
below shows the value of 55.00V already captured and the value of 48.00V not yet
captured.

NOTE: Remember to always block the first actuation.
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6.11

Figure 45

It is verified that the operating times are within the tolerance provided by the
manufacturer.

Timed Element 27-2 Pick-up Test
Change the binary to “BI01”, click on the “Fault” tab, choose the “Ramp” option

and the “...”” icon and enter an initial value of 46.98V, limit value of 45.98V, with a
decrement of - 100.0mV and the time of each increment as 2.0s.
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Figure 46

Check the field “Actuation Lock” and start the generation through the shortcut “Alt
+ GJ)‘
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The pick-up found for element 27-2 was 46.68V, being within the tolerance provided
by the manufacturer.

6.12 Element 27-2 point test

The following figure shows the value of 45.00V already captured and the value of
40.00V not yet captured.
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Figure 48

It is verified that the operating times are within the tolerance given by the
manufacturer.

7. Report

After finishing the test, click on the icon “Present Report” in the previous figure or
through the command “Ctrl +R” to call up 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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QuICK - TEST REPORT

Descr.: Under and Overvoltage
Date: 29/06/2022 14:02:48

; Software: Manual_CTC; Version: 2.02.190 Build 7

Responsible: Michel Rock

1. Device Tested

bach de Carvalho

Ident .: 23031982; Type: Motor protection
Model SR469; Manufacturer: GE

2. Location

Substation: CONPROVE
Bay: 1

Address: Visconde Ouro Preto 95, Neighborhood - Custodio Pereira

City: Uberlandia; State: MG
N° of Pages: 15

Figure 50
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APPENDIX A
A.1 Terminal Designations
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A.2 Technical data

VOLTAGE INPUTS

VT FAHIO! ceecrsessssssssssse s sssssssssssss s sasassnes 1.00 to 300.00:1 in steps of 0.01
(VA [E=T=ToloTa o (o5 Y Z SO 273V AC [full-scale)
CONVETSION TANGE: coorere s 0.05 to 1.00 x full scale
Nominal frequency: e 20 to 70 Hz
Frequency MNge: ... 20 to 120 Hz
[aY ool ] £ [ox +0.5% of full scale
Max. CONLINUOUS: ..ooveeresereees e rerennnens 280V AC
W o C=T O >500 kQ
SENSOT SUPPIV: oo sesesssmassssasssass +24 WV DC at 20 mA max.
UNDERVOLTAGE
Pickup Level:
Motor StArting: ..cceevceesesesesesesesssessaranens 0.60 to 0.99 x Rated in steps of 0.01
MOOT FUNNING: oo sesesesesssssnananens 0.60 to 0.99 x Rated in steps of 0.01 of any one phase
TIme delay: . eecreeessssvsemeeesessesessasasens 0.1to 60.0 sinsteps of 0.1
PickUp QCCUTACY: mecresesesesesesesessssssseses as per voltage inputs
TIMING ACCUTTCY: vvvvvvvrusmsmsmsmsssmsasasesesessseeeee <100 ms or +0.5% of total time
Elements: ... Trip and Alarm
OVERVOLTAGE
Pickup level: . 1.01 to 1.10 x rated in steps of 0.01 of any one phase
Time delay: . 0.1to 60.0sin steps of 0.1
Pickup GCCUracy: e veeeeneee as per voltage inputs
TiMiNG ACCUMTCY: wovveerrererersesrseresseeeessssessseees +100 ms or +0.5% of total time
=TT e Trip and Alarm
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APENDICE B

Equivaléncia de parametros do software e o relé em teste.

Table 1
Quick Software GE SR 469 Relay

Parameter Figure Parameter Figure

Undervoltage

Pkp Instant.1 40 Undervoltage Alarm Pickup 16
Time_Instant.l 40 Undervoltage Alarm Delay 16

Pkp Instant.2 40 Undervoltage Trip Pickup 16
Time_Instant.2 40 Undervoltage Trip Delay 16
Overvoltage
Pkp Instant.1 29 Overvoltage Alarm Pickup 17

Time_ Instant.1 29 Overvoltage Alarm Delay 17
Pkp_Instant.2 29 Overvoltage Trip Pickup 17
Time_Instant.2 29 Overvoltage Trip Delay 17

INSTRUMENTOS PARA TESTES ELETRICOS _—
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