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Test Tutorial

Equipment Type: Protection Relay

Brand: Schweitzer (SEL)

Model: 311C

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:

Version | Descriptions Date Author | Reviewer
1.0 Initial Version | 27/06/2022 | 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 SEL 311C 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 the “Power +” (Z25)

pin of the relay, connect the negative (black terminal) of the Aux Vdc Source to the
“Power -” (Z26) pin of the relay.

Figure 1
1.2 Voltage Coils

To establish the connection of voltage coils, connect current channels V1, V2 and V3
to pins Z09, Z10 and Z11 of the relay terminal and connect the commons of voltage
channels to pin Z12 of the relay.

ANALOG OUTPUTS

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 BI1 to pin BO1 and its common to pin BO2.
e BI2 to pin BO3 and its common to pin BO4.

The following figure shows the details of these connections.

[ BIhIARYIANALOG INPUTS

siiie:

BI7 BI8 BI9 BI10 BI11  BI12

2. Communication with the 311C relay

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

Figure 4

When opening the program, the relay file is selected if the communication has
already been carried out. Otherwise click on “New .
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AcSELerator® QuickSet - [Iniciando o QuickSet]
Arquivo Editar Visualizar Comunicagdes Ferramentas Janelas Ajuda Idioma

6&GRIHE B DO %  w®R oB

QUICKSET
Ajustes
Novo
Criar novos ajustes

Ler

Ler os ajustes de um dispositivo conectado
Abrir

Abrir ajustes previamente salvos

Gerenciador de Dispositivos
Abrir 0 Gerendador de Dispositivos

Configuragao

Comunicagédo
Configurar parmetros de comunicagio para uma conex3o

=

Gerenciar
."‘ Gerendiar bancos de dados e ajustes offiine

-

( Atualizar

|y nstalar e atualizar drivers e software Quickset

TXD[] RXD[] Abrir Conectado COMS3: Prolific USB-to-Serial Comm Port 19200 8-Nenhum-1 Terminal = Serial EIA-232 Transferéncia de arquivo = YModem

Figure 5

On the next screen, the model and version of the tested relay are set. Check on the
front panel by pressing the “Sratus” key.

ﬁ Selegdo do Editor de Ajustes - Banco de Dados de Ajustes ﬁ
Familia do Modelo do Versao Exemplo de FID

= EiEol —EiEol SEL-311C-1-R00K-Z 100K -VX-DH000000
SEL-150 ~| [sEL-311a . . .
cEL-271 — SEL-311R Os trés primeiros nimeros apos —Z s&o o N2 da Versdo
SEL-751 _ 102 dos Ajustes do Dispositivo (SYN].

SEL-267 103

SEL-279 - - 104

SEL-287 SEL-311C-3 Informacies do Driver

SEL-311L . .
SEL-311L-1 Mome: SEL-311C 100 Driver de Ajustes
- SEL-311L-6 Versdo: 6.5.0.11

SEL-351 SEL-311L-7

SFL-352 Data: 16/03/2017 13:30:44

SEL-387

SEL-411

SEL-421

SEL-451

SEL-487

SEL-501

SEL-547 i

Instalar Dispositivas K Cancelar
Figure 6

Then the “Part Number” must be set. This number appears on a stamp affixed to the
back of the relay.
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r N

Part Mumber do Dispositivo

Part Number: 0311C 11 /3N * C 5 * 21

1=3U - ]
Mounting
[ 3 = Horizortal Panel Mount - ]
User Interface-
[ N = Standard Interfface plus Safelock Trip / Close Pushbutton ]
ication Interface:
C =1¥ 100BASE-FX - ]
Secondary Input Current
[ 5 =5 Amp Phase and Meutral - ]
150 Board Configuration
[ 2 = Additional 12 Standard Outputs and 8 Inputs - ]
ications Protocol
1=DNP 3.00 Level 2 Slave - ]

Editar oK H Cancelar ‘

Figure 7

Then click on the highlighted icon according to the figure below:

E AcSELerator® QuickSet - [Settings Editor - Mew Settings 1 (SEL-311C-1 100 v6.5.0.11)]
Arquivo Editar Visualizar Comunicacdes Ferramentas Janelas Ajuda Idioma

eaRoWd [Br 00 2 wr om

1@ Global _, Ler Ajustes do Dispositi\roi
>+ (0 Group 1 Y

>~ 12 Group 2
>+ (2 Group 3
O Group 4 Transmission Protection System
> -2 Group 5

» -2 Group &

>+ (2 Report

-0 Text

> -2 DNPMap 1

> -2 DNP Map 2

>+ (2 DNP Map 3

» (2 Modbus User Map
» -2 PortF

-0 Port 1

(0 Port2

-0 Part 3

»-2 Ports

Figure 8
3. Parameterization of the SEL 311C relay

3.1. General
After the connection has been established, click next to “Global” and “General” and
adjust the connection of the voltage channels, the frequency value and the phase
sequence.
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E AcSELerator® QuickSet - [Settings Editor - SEL 311C - 27_58 TUTORIAL (SEL-311C-1 100 v6.5.0.11)] = S|

Arquivo Editar Visualizar Comunicagies Ferramentas Janelas Ajuda Idioma - |F X

GaBIHG BB 00 ® wm ol F

General
Optoisolated Input Timers
Breaker Monitor Connection Types
Front Panel LEDs
Synchronized Phasor Measurement Settings (rEE ) =P ErE e
DN Settings e + Select: DELTA, WYE
Time and Date Management Settings
@ crop 1 VSCONN VS Channel Input
»-© Group 2 Vs Select: VS, 3V0
> @ Group 3
>~ O Group 4 Setting Group Change Delay
;-0 Growp 5 N o |
@ Grous TGR Group Change Delay (cydles in 0,25 increments) =
,-@ Report 0,00 Range = 0,00 to 16000,00
> -0 Text
» - @ DNP Map 1 Power System Configuration
»-© DR Map 2 NFREQ Nominal Frequency (Hz)
»-@ DNPMap 3 2T
> © Madbus User Map 60 hd SEEERET
» O PortF
@ Port 1 PHROT Phase Rotation
> - @ Port2 ABC ~ Select: ABC, ACB
-0 Port3
»-O Ports Date Format
DATE_F Date Format
YMD ~ Select: MDY, YMD
Front-Pancl Display Operation
FP_TO Front Panel Tmeout (minutes)
15 Range = 1 to 30, OFF
SCROLD Display Update Rate (seconds)
5 Range = 110 80
FPNGD Front Panel Neutral / Ground Display o
Part#: 0311C113M4C5421  Global : General % Conproverds

TXD[] RXD[]  Abrir Conectado COMS3: Prolific USB-to-Serial Comm Port 19200 8-Nenhum-1 Terminal = Serial EIA-232 Transferéncia de arquive = YModem
Figure 9
3.2. General Settings

Click next to “Groupl > Set 1” then “General Settings”. In this window, the
identification of the relay and its terminal, the current and voltage transformation
ratios are adjusted. Configure the nominal secondary phase voltage and leave the last
two settings disabled.

& AcSELerator® QuickSet - [Settings Editor - SEL 311C - 27_59 TUTORIAL (SEL-311C-1 100 v6.5.0.11)] = e —
Arquivo Editar Visualizar Comunicacies Ferramentas Janelas Ajuda Idioma - = x
GEBIRD BB ©0 ® w@ oa® T
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© General General Settings

Optoisolated Input Timers
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e
e
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o
e
e
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SEL-311

DNP Settings
Time and Date Management Settings
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General Settings
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Distance Element Time Delay Settings
Phase Overcurrent Elements
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200 Range = 1 to 6000

i

CTRM Neutral (IN) CT Ratio

Residual Ground Overcurrent Elements 200 Range = 110 10000

Negative-Sequence Overcurrent Elements
Phase Time-Overcurrent Elements
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Out-of Step Settings
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Directional Elements
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2000,00 Range = 1,00 to 10000,00
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Frequency Elements
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Figure 10
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3.3. Voltage Elements

Click on “Voltage Elements” and set the value of the undervoltage element to 59.0V
and the overvoltage element to 69.0V. The other elements are all deactivated and the
way to test them is done in a similar way.

& AcSELerator® QuickSet - [Settings Editor - SEL 311C - 27_59 TUTORIAL (SEL-311C-1 100 v6.5.0.11)] = e
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Figure 11
3.4. SELogic Variable Timers

Click on “SELogic Variable Timers” and enable two variables with a pick-up time of
60 cycles that will be the timing of elements 59 and 27 respectively.

ﬁ AcSELerator® QuickSet - [Settings Editor - SEL 311C - 27_59 TUTORIAL (SEL-311C-1 100 v6.5.0.11)] = |
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Figure 12
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3.5. SELogic Variable Timer Inputs

Click next to “Logic 1" and select “SELogic Variable Timer Inputs” and adjust the
signals “3P59” and “3P27” so that they are associated with the times set in the

previous screen.

8 AcSELerator® QuickSet - [Settings Editor - SEL 311C - 2759 TUTCRIAL (SEL-311C-1 100 v6.5.0.11)]
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Figure 13

4. Binary Output Adjustments

41.0

utput Contacts

Select the “Output Contacts” option and make the following adjustments. At output
201 set the signal “SVIT” and at output 202 set the signal “SV2T".
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0UT102 Output Contact 102 Equation (SELogic)
TRF

OUT103 Qutput Contact 103 Equation (SELogic)
CLOSE

i

OUT104 Output Contact 104 Equation (SELogic)
KEY

OUT105 Qutput Contact 105 Equation (SELogic)
0

OUT106 Output Contact 106 Equation (SELogic)

00D 00 o0 o -

© SELogic Variable Timers u
49 Loget OUT107 Output Contact 107 Equation (SELogic)
© Trip/Communication-Assisted Trip Logic = <
© Close/Redose Logic u
-+ © Latch Bits Set/Reset
-+ © Torque Control Output Contact Equations - Extra 1/0 Board
© Logi Varisble Equations OUT201 Cutput Contact 201 Equation (SELogic)
© SELogic Verisble Trmer Inputs o =)
Output Contacts
© LED Equations OUT202 Cutput Contact 202 Equation (SELogic)
© Display Foints = =
-+ © Setting Group Selecton
© Other Equations OUT203 Cutput Contact 203 Equation (SELogic)
© Mirrored Bits Transmit Equations o =
© Reset Equations
© PMU Trigger Equations _|| ouT204 output Contact 204 Equation (SELogic) i
© Graphical Lo L - —

Part#: 0311C113N4C5421  Logic

: Output Contacts

% Conproverds

TXD[] RXD[]  Abrir: Conectade COMB: Prolific USB-to-Serial Comm Port 19200 8-Nenhum-1 Terminal = Serial EIA-232 Transferéncia de arquivo = YMedem

Figure 14
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4.2. Submitting the Settings
Click the selected icon and submit at least the following adjustments.

'E AcSElerator® QuickSet - [Settings Editor - SEL 311C - 67G TUTORIAL (SEL-311C-1 100 v6.5.0.11])]

INSTRUMENTOS PARA TESTES ELETRICOS _—

Arquivo Editar Visualizar Comunicacdes Ferramentas Janelas Ajuda Idioma

aBBoAdd a3l oo 2 wr B

-~ Ground Distance Elemen Enviar Ajustes Ati"”i'f*i -

L. @ Distance Element Time Delay Settings
Figure 15

Other Equations

‘E Selecionar Grupos/Classes de Ajustes @

Selecionar Grupos/Classes para Enviar
[C] Port 2

ot (=)
Port F
Pod B

Global
Set 1

Set 3
Set 4
Set 5
Set 6

P

Logic 3
Logic 4
Logic 5
Logic 6
Report
DMNP Map 1
DMNP Map 2
DMNP Map 3
Modbus

,_
0 T I O

<]

Cancelar

Figure 16
5. Quick software adjustments
5.1. Opening Quick

Click on the CTC application manager icon.

- -
-

Conprove
Test Center
Figure 17

Click the Quick software icon.
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= 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
I @ Quick | |&£ Differential i Muttimeter

@. WCC Aux {EP Power Directional
! 513 Calibration *{" Distance
I P Test Plan % Master
| Remote Generation = Meter

2 Power Quality Setup
dﬁ PSE O0S Equipment Set. / Tests

: ,ﬁ . 2% Settings
i Primary LI: Hamonic Restraint ﬁ Update Fimware
| Primary Tests % G Y Software Language v
| $ CcT % Synchronism

L

VT f Overcument

B> Transformer el Transducer Support
| ; Documentation and assistance
| S Resistance [& Transient Playback
| I PMast " L Tutorials
| wa PMaster % Vokts/Hertz B
| &3 Contact
f Other ZJ Foum
| Additional aplications {9 User Manual v
| @ Transient View 4% Quick Guide v
| B, Validate PDF Reports & Self-diagnosis
| W Statistical Analysis % Remote Access

i Copyright © Conprove 1584 - 2022
Figure 18

& | [ 5 [ = | Quick 202.190 Build 7 Beta (64 Bits) - CE-6710 (0301018) —

Home Display Software Optians
G5 HrdSet. < GOOSE Set
@ sync. set. )

On Editing... - ’ B — x5 Waveform |y, Harmonics [ Set lspc Offset =l Y w @
= o
=

S, SV Set [ Accumulation B Evaluations [f Set Vspc Offset — F3l||Es

INSTRUMENTOS PARA TESTES ELETRICOS _—

Direc Add Reed Stat  Stop  Settings Recreate|Restore View
Channels 3 Connection Test Test ) Delete A - Phasors 5 w8| e | Charts |layout -
Hardware Results Generation Options Report  Units Layout
Pre-fault } Fault - X Monitering - X Inputs Bin., GOOSE and Analog ... | Waveform |Accumulations | Phasors | Harmoenics | Protection
[ Fauit ‘ | Angle Ref: Ao - Binary Inputs ¥~ GOOSE hnputs
~ | Channels/ Definition Direct ~ ha ] Channel | Type Channel | Data
Point | Channel Ang. | Freq ] BiOY Contact
Va | AD VD1 0 60,00 Hz D B2 Contact
Vb | AO_v02 0 60,00 Hz ] B CarEE
Ve |AO_VO3 0 £0,00 Hz ] Bio4 Contact
I 20_101 0 60,00 Hz D BI0S Contact
b |AO_02 0 60,00 Hz ] EIS CaTEE
c  |AO_03 0° £0,00 Hz ] BiO7 Contact
= N — B8 Contact
g | [uoot [20 oz 0 £0,00Hz e | B % = s
Z | |upo2 | AQ_ 14 0 60,00 Hz onta:
Chronometer 1 S = T
D03 | AD_I08 0 6000 Hz — .
UDD4 | A0_106 0 60,00 Hz : D Bi11 Contact
Disable 4 0s ) B2 Contact
Analog Special Inputs DC/AC
Gremred P ¥ ~  Vokage Channels
Stop Interf —_—
Sl S Channel | Type Channel | Total RMS | DC Value
v Analog. DC Ouput [0 Actuatien Lock Wiait betw. Timers: [0 s
- Cunent Channels
v Binary Outputs [_J Fix Max. Generation Time: - 5
Tl R — = [ [ O Stand. Acquistion Mode Channd | Total RMS | DC Value
v __GOOSE Outputs _ a () Prioritize Analog Inputs on Acquisition
Man. Increasel®@ Ampl. () Angle lean -
v Time and Advancement S o () Enable Special Inputs/Gauge Transducers on Acan
ErrorList | Protection Status
44 | ONLine New Aux. Source 0 Heating: 0%

Figure 19
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INSTRU

5.2. Configuring the Settings

MENTOS PARA TESTES ELETRICOS _—

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.

> i

Stat  Stop

Generation

LEXN

Setting

s waveform i, Harmaonics I_I:SEtlspc Offset
QAccumulation EEualuatinns I_I:SEtVSpC Offset

*~ Phasors

5

Options
Figure 20

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

Settings x _|
General General Infform.  System  Motes & Obs. Explanatory Figures Check List Others  Connections |
Test:
Descr: |L|nc|er and Overvoltage Date: |
i Tested device:
. Ident: |23031982 v Model [311C v
| Type: ||Jne Protection vl Manufacturer: |Schwe'rtzer vl
| Location:
|
Substation: |CONPROVE v
Bay: |'I p
Address: |‘u"|sconde COuro Preto 55, Meighborhiood - Custodio Pereira v|
Cty: |Uberandia - State:
Responsible:
Name: |Michel Rockembach de Carvalho ~ |
Sector: |Engineering e | Registry: | 00001 vl |
Tool Test:
CE-E710 Series Num |1}301D18?CCM3322221‘IUEHVF{GLGLGLE‘ZGHXO
Defautt V Preferences QK Cancel
.~ —

Figure 21
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5.3. System

INSTRUMENTOS PARA TESTES ELETRICOS _—

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|ngs * |

General General Inform Motes & Obs.  Explanatory Figures Check List  Others  Connections |
NOO1 > || |

MNominal Impedance  Source

PPN
A, OForward QEp»

L .
Phase Seq.. ABC ~ c HH
A3
L]
BE SBIEE =
43

Frequency: 60 Hz ~ b

Ip power: | 47,80 MVA T;’)'
Tp: [15,93 MVA 7 —s| 0B
&
Primary Votage (FF): | 13,80 KV % —

(FN): | 797 KV
Primary Current: W
Secondary Voltage (FF): W
(FN): [6BA0V
Secondary Current: W
VIRF: |120.0 Phase F Neutral N Ground E Displ. D
CTRF: |400.0 |
VIRD/VTRF [100 Voltage Curents
CTRE/CTRF: [1.00 Lt

kto V0: |3.00
FN (2 Vb F

5
i 6
Invert Polarity: 3 Ve 7 c kto V2: |1.00
8
4l

| ::: E’;F ::: E?EF E ktal0: |1,00
- - IEP ktol2: |1,00

D [4] wo EP

Default v Preferences oK Cancel

* Figure 22

There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a schematic with all the schematic of the connections between the test set and
the test equipment.

6. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

(n% DE = Cuick 2.02.190 Build 7 Beta (84 Bits) - CE-6710 (0301018)

Home Display Software Options
a G= Hrd Set. <o GOOSE Set ' H On Editing... -
@ sync, Set, 5, SV Set elete Test

Direc i Add Reedit )
Channels] ¢ ¥ Connection Tect  Test Delete A
Hardware Results
Figure 23
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Then click on the highlighted icon to configure the hardware.
| Channels Direct. ] *
Model Reset for Hard. ?i O Basic ke Adapt 1/0s I' Sodee Corfim
| - ¥ Connected et
1 CEE/10 O dvanced E;g—‘ GOOSE... Autoassociate Iv Autoassociate I'
+  Serial Number:
£ ; .
& 03010187CCM33222211USHVRGLGLGL2Z0RXO ~ .. [E ON Line Sy 5. Value. . Clean I Clean Impot... — 2
| Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC
| Analog Outputs Sampled Value Outputs |
i NOD1 + - S
| 141 — L (O Forward o’ Voltage Channels g v| N v| -
Nominal Line e -";:r;\l-um Hardware Point
' A _IIEE_-
. frequency: [60H2 v e SO |2 ~[woot v |w v
| Phase Seq: ABC ~ AD_VO3 V3 * | NOO1 v Ve
Ippower: [4700 MVA AD_VD4 |4 ~|[Noot v uD +
lgp: 15,93 MVA
Primary Violtage (FF): |13.80 KV
"N [7.57 kv
Primary Current: | 2,00 kA -
Secondary Voltage (FF): |115.0V
(N ,W Cument Channels v v| ¥ v| A
X Voltage Channel Currents Channel | Deser. Hardware Node Point
Secondary Curent: |5,00 A
LEEERIA0.0 FN |2 Vb AQ_VO2 ~ F |6 b AD_lDZ AD_lo2 12 - | NOO1 > |lb -
CTRF: ]400.0 3 Ve AD_V03 - 7 lc AD_I03  ~ AD_I02 12 - | NOO1 |l -
VTRD /VTRF: |1,UU Vab e E |8 IE ~ AD_l04 14 | NOO1 v up -
CTRE/CTRF: [1.00 PRl Vbe v [ep [a] P «| [ao_0s 5 ~/NOOT  ~|UD
Reverse Polarty Veca AD_lDG 13 * | NDOT *|uo -
O vTsF O cTsF o 4] w v
Ovro OcTe Calc. k0 = Calc 2
kW2 ~ k.12
[| O Equal Parameters Among Nodes k [ovo[3o0 [vz 100 k [ [1o0 [tw2 [100
L
Figure 24
Choose the channel configuration; adjust the auxiliary source and the method of

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

Master Slave1  Slave 2

Model CE-6710

Analog Outputs:
Standard - Voltages:
© 4x300V; 100 VA
() 2% 600V; 180 VA

(O Customized Assoc.

Standard - Cumrents:
O 6x 324 210VA
(O 3x 644400 VA
(O 2x 96 A; 550 VA
() 2% 10,00 A; 300 VA
() 1x192 A; 1100 VA
() 1x 6,00 A; 360 VA

Blectromechanical:
O 1x75A; 700 VA
(O 1x 50 A; 700 VA

(O Customized Assoc.

—-—

4
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INSTRUMENTOS PARA TESTES ELETRICOS

Main  Sampled Value  Cthers
Binary Outputs:
Serial Number 03010187CCM33222211USHVRGLGLGL2ZZ0RXD Initial State Initial State
BO1: NO ~ BO3: NC v
BO2: NO @~ BO4: NC v
v
Vi1 ‘ ._._.m BOS5 and BOG type:
v2C @—=2 O Converional  BO5: NO
‘—' V3 BO6: v
V3 .—-m NO
v O IRIG (BOS) /Clack (BO6)
vi@ @—=ns
Transistor TIL
(] Connect VTs Binary / Analog Inputs:
BIT: Bl - Contact =
BI2: | Bl- Contact -
BI3: | Bl- Contact hd
1 Bl4: | Bl- Contact -
.—.N‘I
" BIS: | Bl- Contact
2 C@—" 5 BIG: | BI- Contact -
13 .—'—l'“ BI7: | Bl- Contact hd
“ BI8: | Bl- Contact -
14 .—mu E
BIS: | Bl- Contact
.—-—INS
£ c 6 BI10: | Bl- Contact -
ic @ @—=ne BI11: |Bl- Contact =
BI1Z: | Bl- Contact -
() Considers absolute values to Voltage-BI
() Connect CTs () Range 1254
Figure 25

Aundliar Source:

Al 1-6 : 2V; 20V; 600V
Al 7-12 : 200mV; 2V; 600V

Cancel

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

| Channels Direct. o x

o
[ CET10 Set O Advanced
| & <% GOOSE... Cancel

= Seral Number:

= = p—— —— .

0307018 7CCM33, USHV Z0RX S, 5. Value...
o 10187CCM33222211USHVRGLGLGLZZ0RX0 B ON Line v alue mport. Export...
{
Figure 26
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7. Test structure for function 27/59

7.1. Voltage x Time > Undervoltage screen

INSTRUMENTOS PARA TESTES ELETRICOS

First, click on the tab “Protection > Voltage x time > Undervoltage” so that the data
set in the relay are configured in the software. Then, next to the voltage “V”, choose
a channel as a reference, in this case “A0_V01”. Only after choosing the node are the

fields for setting function 27 active.

& | 3 5 [ = | Quick 202190 Build 7 Beta (64 Bits) - CE-6710 (030101) - o X
Home  Display Software Options [2]
G5 HrdSet. <P GOOSESet (PN On Editing... B 7| EWaveform |y, Harmonics [[ Set lspc Offset =l Y w = (=
EX S = £ 7 0] BA
@ sync.set. 5, svset [ Delete Test Accumu lation [ Evaluations [{ Set Vspc Offset PIl|lEs| *
Direc Add  Reedit g Start  Stop  Seftings Recreate Restore View
Channels 3 Connection Test  Test L) Del - Phasors + |88 ®  Chars layout -
Hardware Results Generation Options Units Layout
Pre-fault ) Fault -~ X Monitering - % Inputs Bin,, GOOSE and Analog .. | Waveform | Accumulations | Phasors }"Harmonics [ Protection | T X
Faut | | [Tangie et Ao o Curert xtime | Voltage x time | Dffercniid  Ham. Restr.  Drectiond  Frequency
e Ron Overtage
W Analog. DC Output Ao~ |V A0_v01 ~ Edit Curve... () Graph with respect to Pkp Temp. ~ Chart ~
v Binary Outpuis 100
t
v GOOSE Ouiputs
0,800
v Time and Advancement
0,500
— 0.400
 Timers - X
Chronometer 1 0.200
Stop Intef. On Wait v
0
Disable h 0s 0 0100 0200 0300 0400 0500 0600 0700 080 0300 1000 110 120
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation ~
Stop Interf Dial Tme: [ Clear
Disable v
Timed Curve: Fjc V%Tol: [5.00%
[ Actatontock Wit betw. Timers: [0 s Fkp Expected Drp Expected t Expected V fbsol. Tol: [050V
— Timed: r's
[ FixMax. Ger me: - B
m ate) [ et 1: [ g [ g [ t%Tol: [500%
Man. Increasel®@ Ampl. [ Angle Clean Inst. 2: | r' [ r' [ t Absal. Tol.: [30.00ms
] oo
ErorList | Protection Status
44 | ONLine New Aux. Source 110,00V | Heating: 0%

Figure 27

7.2. General Settings 27

According to the “AcSELerator” software settings, these values are entered in the
“Quick” software. The adjustment of the pick-up of the element 27-1 is equal to
59.00V with actuation time equal to 1.0s. There are also fields where the absolute and
relative tolerances for both voltage and time must be entered. 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 faults.
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INSTRUMENTOS PARA TESTES ELETRICOS

Inputs Bin,, GOOSE and Analeg .. l/‘u"."a‘.'eform ]/;:\ccumulations ]/Phasors ]/Harmonic:)/Protedion =
Current xtime  Voltage x time  Differential Ham. Restr. Directional Frequency
Cvervoltage  Undervoltage
A o~ VA0V w Edit Curve... [ Graph with respect to Pkp Temp.  Chart ~
t[s] i |
1,00
0.800
0.600
0.400
0.200
0 M
50,00 60,00 70,00
Capture Time by: @ Chron. 01 () Chron. 02 Simulation: | ABC o
Dial Time: Clear
ar: & 0 vaTd: [200%
Pkp Expected Drp Expected t Expected V Absol. Tol.: |0,50 V
Timed: = T P o
Inst. 1: |59,00V i 74 iV | 1,00s t % Tol: |5.00%
Imst. 2: =l 4 =1 t Absal. Tol.: |30,00 ms

Figure 28

7.3. Timed Element 27-1 Pick-up Test

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.

& | 3 5 [ = | Quick202190 Build 7 Beta (64 Bts) - CE-6710 (0301018) - 9 %
Home Display Software Options [7]
@ HrdSet, <% GOOSE Set @ - ’ B K Waveform |y, Harmonics [ Set Ispe Offset P Ol w D‘:/'
X = g 3 ;
@ sync.set. s, svset [t Accumulation [ Evaluations [[7 Set Vspe Offset PillEs| #
Direc Add R Stat  Stop  Settings Pres Recreate Restore View
Channels 3 Connection Test  Phasars Report fﬂ' Charts Layout =
Hardware Results Generation Options Report  Units Layout
Pre-fault lfraunl -~ X Monitering - % Inputs Bin, GOOSE and Analog ... | Waveform }"Accumulations }"Phasors |"Harmenics )" Protection T X
Fault m Angle Ref.: | Auto - Cumentxtime  Voltage x time  Differsntial Ham. Restr Directional  Frequency
~ srw—— | - - S o Overvotage  Undervoltage
Point | Channel | Definitions A~ Vi A0_vO1 v Edt Curve () Graph with respect to Pkp Temp.  Chart v
Va |AOVO1 | Modules ] :
Vb |AOMD2 | finer 1.00s 0 ths]
Ve |a0_voa .
& |AO_01 0.800
b |AO_02 0600
—dic  |ac003
5 || w0 |20 ves [ Tiners | o= 0,400
= [ Upoz [20_t04
| Chronometer 1 0,200
D03 | A0_I0S -
Stop Interf. On Wait ",
UD04 | AD_I06 TR 0
Cisabic e 0= 50,00 60,00 7000
Chronometer 2: Capture Tme by: @ Chron. 01 () Chron. 02 Simulation: ABC -
Stop Interf. Dial Time: Clear
Disable v
Timed Curve: = SL ViTo: [200%
[ Acttonlock Wit betw. Timers: [0s Plcp Expected Dip Expected t Expected V Absol. Tol- [0.50V
v Analog. DC Output
AN [Fls o o
v Binary Outputs O FuMas onsrtnTos: [ o[ [ = ‘ ‘
GOOSE Output st 1 [s800v 2 P d  [roos 12Tl [500%
~ puts
o s Inst. 2: | P o | r's | t Absal. Tol.: [30.00ms
~  Time and Advancemert
o500
ErrorList | Protection Status
44 | ON Line New Aux. Source 110,00V|  Heating: 0%

Figure 29
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For the first channel, set the value of 59.6V, then right-click and choose the following
options to configure the voltages as balanced three-phase with nominal rotation.

Ramp X
Ramp Type © Direct @ Reset Timers to Each incrementing Generation Approx. Time of Each Incr.: |1s
Modules ~ (O Pulsed @ Keep Hamonic During Incrementing
Inttial Values Limits and Increases Reset
Channels/ Definition Limit Incr. didt N Steps | Time

W,

Foimt |Channel | Mod. |Ang. |Freq ] v:

va [Aovml  [5960V En- B0.00 k= B

Wb Aoz |0V | e

Ve AD_VO3 ov | Voltages 2 | Clear Modules

= S oA Currents 4 Clear Angles

A A

L Lie oA Frequencies 4 Clear Frequencies

le AD_l03 0A

D01 | A0 wid oy Default Auto Format. Free

D02 | AO_I04 0A Reduced Auto Format. Three-Ph. Eq. - Nominal Rotation

UD03 | AD_I0S DA Format. By Dec. Places Number Three-Ph. Eq. - Reverse Rotation

B || ATTS oA Data Association Equals

[¥] calculate Voltages Between Phases
[¥] calculate Displacement

. Artention: The Reset Chron settings. Each the Incr., Direct or Pulsed and

Binary Cutputs GOOSE Cutputs Iner times. and Reset will be the same for all nodes.
Channel Iner. Channel Iner.
[ | BOO1
[ | BOO2 Incr. T
| | BOO3 Limit
7] | BOD4 Inttial value[
[ | BOOS
[ | BODG Generation
= Time Every
[ | BOO? Iner
[ | BOOB
QK Cancel
Figure 30

Select the “Va” channel and set the following threshold and decrement values.
Change generation time for each increment to 2.0s.
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:Ramp X
Ramp Type © Direct B Reszt Timers to Each incrementing |Genera1i0n Approx. Time of Each Incr.: |23 |
| Modules ~ () Pulsed B Keep Hamonic During Incrementing
Inttial Values Limits and Increases Reset
Channels/ Definition Limit Iner. didt N Steps | Time
| roa o Thed. — — ¥ |va |5840v [-100.0mv 1§ 13,00 26,005
I e A0_vO1 . 50,00 He Vb 5840V -100.0 mV | -50,00 m\ig 13,00 26,00 5
i ve A0_VE2 200° | E0.00He Ve 5840V -100.0 mV | -50,00 m\is 13,00 26,00 5
Ve AD_V03 5960V |1200° |60.00Hz 0
i1 AD_IoM 0A 0" 60,00 Hz 0| b
|l [a0_i02 0A 0* 60,00 Hz (W]
11le AD_103 0A 0" 60,00 Hz [ED | unar
uDo1 | AD_V04 oV 0" 60,00 Hz B | ube
71| ubea
UDo2 | AD_I04 0A 0" 60,00 Hz
uDa3 | AD_IDs 0A 0* 60,00 Hz [ED | Unos
uD04 | AD_ID6 0A 0* 60,00 Hz
e e
Channel Incr. Channel Iner.
][00
| [F] | BOO2 Incr. T
R Limit
IR Initial value[
][] | BOOS
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7 Figure 31

NOTE: An important detail is that pre-fault voltage must be entered so that
function 27 drop-out occurs, because before injecting voltage, the function is
already operated. Therefore, use the “Pre-fault” tab with rated voltage and time

equal to 1.0s.
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Figure 32

Choose the stop interface, which in this case is “B/02" and block the first actuation.

Start the generation via the “Start” icon or using the shortcut “Alt + G .
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Figure 33

To view the values being generated, click on “N01” within the “Monitoring” tab.
After the actuation, click on the highlighted icon to capture the tested point.
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Figure 34

In this case, the pickup found was 59.10V, being within the tolerance range given by
the relay manufacturer.

7.4. Element 27-1 point test

To verify the operating time of element 27-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values below the pick-up value. The figure below
shows the value of 55.00V already captured and the value of 50.00V to be captured.
NOTE: Remember to always block the first actuation.
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Figure 35

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

7.5. 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 “40O _V01”. Only after choosing the channel the fields for
setting function 59 become active.
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7.6. General Adjustments 59

Figure 36

According to the “AcSELerator” software settings, these values are entered in the
“Quick ” software. Adjust the pick-up of element 59-1 equal to 69.00V with actuation
time equal to 1.0s.
There are also fields where the absolute and relative tolerances for both voltage and
time must be entered. 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 37

7.7. Timed Element 59-1 Pick-up Test

For the pick-up test, a ramp is used to increase 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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For the initial value, set 68.40V, for limit value 69.60V, with an increment of 100mV
and a time of each increment as 2.0s.
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Change the stop interface, which in this case is “BI01” and start the generation

Figure 39

clicking on the icon below or using the shortcut “Alt + G
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Figure 40
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To view the values being generated, click on “N0I” within the “Monitoring” tab.
After the actuation, click on the highlighted icon to capture the point.
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Figure 41

In this case, the pickup found was 69.10V, being within the tolerance range given by
the relay manufacturer.

7.8. 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. The figure below
shows the value of 75.00V already captured and the value of 80.00V to be captured.
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Figure 42

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

8. Report

At the end of the test, you can request an automatic report, just click on the icon
illustrated below or use the shortcut “Ctrl + R ™.

= i IO 2
[l = .-""f
Present Recreate Restore View

Report m rel Charts Layout w7

Report Units Layout
Figure 43

When requesting the report, a screen opens where the user chooses the information
that should be shown in the report.
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| Quick 2.02.190 Build 7 Beta (64 Bits) - CE-6710 (0301018)
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QuICK - TEST REPORT

Descr.: Under and Overvoltage
Date: 27/06/2022 09:50:37

; Software: Manual_CTC; Version: 2.02.190 Build 7

Responsible: Michel Rock

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model 311C; Manufacturer: Schweitzer

2. Location

Substation: CONPROVE
Bay: 1

bach de Carvalho

Address: Visconde Ouro Preto 95, Neighborhood - Custodio Pereira

City: Uberlandia; State: MG
N° of Pages: 10

Figure 45
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A.1 Terminal Designations
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A.2 Technical data

Under- and Overvoltage Elements

Pickup Ranges
Wye-Connected 0.00-200.00 V. 0.01 V steps (negative-
(Global setting sequence element)

PTCONN=WYE): 0.00-300.00V.0.01 Vor0.02V steps
(various elements)
0.00-520.00 V. 0.02 V steps
(phase-to-phase elements)

Open-Delta Connected 0.00-120.00 V, 0.01 V steps (negative-
(when available, by sequence elements)

Global setting 0.00-170.00 V., 0.01 V steps
PTCONN =DELTA): (positive-sequence element)
0.00-300.00 V. 0.01 V steps
(various elements)

Steady-State Pickup £0.5 V plus £1% for 12 .5-300.00 V (phase
Accuracy: and synchromizing elements)
+0.5 V plus £2% for 12.5-300.00 V
(negative-, positive-, and zero-sequence
elements. phase-to-phase elements)

Transient Overreach: +3% of pickup

APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Quick Software SEL 311C Relay

Parameter | Figure Parameter | Figure
Overvoltage
Pkp_Instant. 1 37 59P Phase Overvoltage Pickup 11
Time Instant. 1 37 SV1PU SV1 Timer Pickup 12
Undervoltage
Pkp_Instant. 1 28 27P Phase Undervoltage Pickup 11
Time Instant. 1 28 SV2PU SV2 Timer Pickup 12
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