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Test Tutorial

Equipment Type: Protection Relay

Brand: SCHWEITZER (SEL)

Model: 311C

Function: 21 or PDIS — Distance

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

Objective: Search Test of zones with MHO and quadrilateral
characteristics.

Version Control:

Version | Descriptions Date Author | Reviewer
1.0 Initial Version | 16/08/2021 | M.R.C. | M.P.S
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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 contact us via email
suporte@conprove.com.br.

The tutorial contains knowledge gained from the resources and technical data at the time was
writing. Therefore, CONPROVE reserves the right to make changes to this document without
prior notice.

This document is intended as a guide only; the manual of the equipment under tested must
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 must handle the instrument. It should be noted that the user must

have satisfactory training in maintenance procedures, a good knowledge of the equipment under
tested and also be aware of safety standards and regulations.

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.

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



O 4
CONPROVE

STRIA &COMERCIO

_ INSTRUMENTOS PARA TESTES ELETRICOS _——
Sequence for testing the SEL 311C relay in Distance software

1. Connection with CE-6006
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Sourceto the “Power
+” pin (Z25) of the relay, connect the negative (black terminal) of the Vdc Aux.
Source to the “Power -” pin (Z26) of the relay.

Vdc Aux
Max. 265V

RELE
POWER+ (225)

.J POWER- (Z26)

Figure 1

1.2 Voltage and Current Coils
To establish the voltage coil connection, connect V1, V2 and V3 voltage channels to
pins Z09, Z10 and Z11 of the relay terminal and connect the commons of the voltage
channels to pin Z12 of the relay. To establish the connection of the current coils,
connect 14, 15 and 16 channels to pins Z01, Z03 and Z05 of the relay terminal and
those common to pins Z02, Z04 and Z06. If these last three points are short circuited,
connect all the common ones to that point.

va| vs| vel|

Z06 |Z04 Z02 211 | 210|209

©00 333

213l lis e Z05 |Z03 | Zo1 212

-0 @ @s
d A L
XXE

Figure 2
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1.3 Binary Input

Connect CE-6006 binary input to relay binary output.
e BI1to pin BO1 and its common to pin BO2 of the relay.

The following figure shows the details of these connections

s ™

UTS
BI3 BIS BI7

\ OUT201
B01 l B02

| Bi1
Bi2 Bl4 BI6 BI8

\_ .
" oy

Figure 3

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.

]
t

Figure 4

When opening the program, the relay file is selected if communication has already
been carried out. Otherwise click on “New .
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E AcSELerator® QuickSet - [Getting Started with QuickSet] -

& File Edit View Communications Tools Windows Help Language -8 x

CQGBRIHD | AR 0o | s |ler|am

QUICKSET

New
Create new settings

Read
Read settings from a connected device

Open
Open previously saved settings

Device Manager
Open Device Manager

Communication
Configure communication parameters for a connection

Manage

Manage offiine settings and databases

Update
Install and update Quickset software and drivers

TXD[] RXD[] Disconnected COM3: Prolific USB-to-Serial Comm Port 38400 8-None-1 Terminal = EIA-232 Serial ~ File transfer = YModem

Figure 5

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

ﬁ Settings Editor Selection - Settings Database *

Device Family Device Model Version Example FID

SEL-150 ~| [sEL-311A I SEL-311C-1-R00-VX-Z100KXX-DXXXKXXNKX

SEL-221 SEL-311B 101
SFL-251 - 102 The first three numbers following the -Z make up the

SFL-757 103 Device Setting Version Mumber (SVN).

SEL-279 SEL-311C-2 104
SEL-287 SEL-311C-3

% SEL-311L Driver Information

SEL-311L-1 _ _
= SEL-311L-6 Mame: SEL-311C 100 Settings Driver
SEL-331 SEL-311L-7 Version: &.10.1.0
g%_ﬁg% Date: 24/02/2021 13:42:06
SEL-401
SEL-411
SEL-421
SEL-451
SEL-437
SEL-T400L
SEL-501

<

Install Devices (5] 4 Cancel

Figure 6

Then the “Part Number” must be set. This number appears on a stamp pasted on the
back of the relay.
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Part Number: 0311C 11 3 N *C 5 * 21

-"Chﬂsﬁia-

| 1=3U v| ]
~Mounting

| 3 = Horizontal Panel Mount v| ]
~User Interface

| M = Standard Interface plus Safelock Trip / Close Pushbutton v| ]
~Communication Interface

|c = 1 X 100BASE-FX v| ]
~Secondary Input Cument

| 5 =5 Amp Phase and Meutral v| ]
~1/0 Board Configuration-

| 2 = Addtional 12 Standard Outputs and 8 Inputs e | ]

~Communications Protocol

INSTRUMENTOS PARA TESTES ELETRICOS _—

| 7= DNP 3.00 Level 2 Slave o |
Edit oK
Figure 7

Then click on the highlighted icon according to the figure below:
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"E AcSELerator® QuickSet - [Settings Editor - Mew Settings 1 (SEL-311C-1 100 w6.10.1.07]
EF”E Edit Wiew Communications Tools Windows Help Language

[

SR
¥k

B dH A =

= | O @ | &

w @ | & B } !

0000000000000 0000®

3.1. General

Global
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Report
Text

DMP Map 1
DMP Map 2
DMP Map 3
Modbus User Map
PortF

Port 1
Port 2
Port 3
Port 5

SI Read Settings From De'.ricei

Transmission Protection System

Figure 8

Parameterization of the SEL 311C relay

After the connection has been established, click on “Global” and “General” and
adjust the connection of the voltage channels, the frequency value and the phase
sequence.

E AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1100v6.10.1.0)]

& File Edit View Communications

Tools Windows Help Language

AGBEJIHD | BRE 00 R | eR o
v lobal ~
cl General

Cptoisolated Input Timers
@ Breaker Monitor
L@ FrontPanel LEDs

Connection Types

PTCOMN Phase PT Connection

! L@ synchronized Phasor
O DNP Settings

“ @ Time and Date Management Settings

-© Group 1
O Group 2
© Group 3
© Group 4
© Groups
-© Group 6
-© Repart

O Text

© DNPMap 1
© DNPMap 2
-© DNPMap 3
-© Modbus User Map
-© PortF

O Port1

O Port2

O Port3

O Port§

WYE | Select: DELTA, WYE

VSCONM VS Channel Input
Vs Select: VS, 3V0

Setting Group Change Delay

Power System Configuration

NFREQ Nominal Frequency (Hz)
60 | Select: 50, 60

PHROT Phase Rotation
ABC | Select: ABC, ACB

Date Format

DATE_F Date Format
MDY + | Select: MDY, YMD

Front-Panel Display Operation

FP_TO Front Panel Tmeout (minutes)
Range = 1 1o 30, OFF

SCROLD Display Update Rate (seconc)
Range = 1to 60

I

FPNGD Front Panel Neutral / Ground Display

Part#: 0311C113N4C5421  Global : General

TGR Group Change Delay (cycles in 0.25 increments)
Range = 0,00 to 16000,00

v

¥ SEL_311Curdb

TXD[] R¥D[] Open: Connected COM3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial  File transfer = YModem

Figure 9
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3.2. General Settings

Click on “Groupl > Set 1” then “General Settings”.

In this window, the

identification of the relay and its terminal, the current and voltage transformation
ratios are set. Set the nominal secondary phase voltage, activate the “EADVS” setting

and disable the “EBBPT” setting.

8 AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1 100 v6.10.1.0)]
@ File Edit View Communications Teols Windows Help Language
GGRIHA BB | 00| %

w @ o®

v Global

- General

+ @ Optoisolated Input Timers
@ Breaker Monitor
@ Front Panel LEDs
© Synchronized Phasor

A

General Settings

Relay Identifier Labels
RID Relay Identfier (30 chars)

© DNP Settings
+@ Time and Date Management Settings

E @ Group 1
v]o set1
O Line Settings and Fault Locator
© Phase Distance Elements
- @ Ground Distance Elements
@ Distance Element Time Delay Settings
© Phase Overcurrent Elements
© Residual Ground Overcurrent Elements

@ Phase Time-Overcurrent Elements

© Out-of-Step Settings

@ Load Encroachment Element

© Directional Elements
@ Voltage Elements
@ Synchronism Check Elements
- Frequency Elements

© Redosing Relay

@ Switch-Onto-Fault Logic

© Communications Assisted Trip Schemes
@ Mirrored Bit Transmit and Receive
@ Zone 1Extension Settings
- Demand Elements

@ Other Settings

© SELogic Variable Tmers

© Logic 1
i € Graphical Logic 1

<

© Negative-Sequence Overcurrent Elements

@ Residual Ground Time-Overcurrent Elements
- @ Negative-Sequence Time-Overcurrent Elemer

>

v

[sEL3na

TID Terminal Identifier (30 chars)

[sTaTIoN &

Current and Potential Transformer Ratios

CTR Phase (IA,IB,IC) CT Ratio
Range = 1 to 65000

g

N Neutral (IN) CT Ratio
Range = 1 to 10000

PTR Phase (VA,VB,VC) PT Ratio
2000,00 Range = 1,00 to 10000,00

PTRS Synch. Voltage (VS) PT Ratio
Range = 1,00 to 10000,00

i
g
£
=
]

VNOM Phase Nominal Voltage L (Valts secondary)
66,40 Range = 25,00 to 300,00

Application Settings

EADVS Advanced Settings Enable
| Select: ¥, N

I

EBBPT Enable Busbar PT LOP Logic
| Select: Y, N

=z

Part#: 0311C113N4C5421  Group 1: General Settings.

TXD[] R¥D[] Open: Connected COM3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial  File transfer = YModem

3.3. Line Settings and Fault Locator

Figure 10

¥ SEL 311C.rdb

Click on “Line Settings and Fault Locator” and adjust the module value and angle of
the line impedance. Either positive-sequence or zero-sequence and adjust the line

length. Disable the fault locator.
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] AcSELerstor® QuickSet - [Settings Editor - Distance (SEL-311C-1100 v6.10.1.0)]
@ File Edit View Communications Tools Windows Help Language

I
x

AEBEBCIHD 23 00 | R|lwa | am| J
~ O Gioba s 5
© General Line Settings and Fault Locator
- © Optosolated Input Timers
© Breaker Monitor Line Settings
© FrantPanel LEDs ZIMAG Pos-Seq Line Impedance Magnitude (Ohms secondary)
-+ @ Synchronized Phasor
© o1 seties 7,50 Range =0,10 to 255,00
o Time and Date Management Settings Z1ANG Pos-Seq Line Impedance Angle (degrees)
Range = 5,00 to 90,00
ZOMAG Zero-Seq Line Impedance Magnitude (Chms secondary)
= Range = 0,10 to 255,00
o g(:;::;::::;_‘fﬂ:”:g:w settngs Z0ANG Zero-Seq Line Impedance Angle (degrees)
O Phese Guerurent Hements R
© Resdual Ground Overcuent Eements Z0SMAG Zero-Seq Source Impedance Magnitude (Ohms secondary)
- © Negative-Sequence Overaurrent Bements e
© Phase Time-Overcurrent Blements L SEEel b
© Resdual Ground Time-Overcurrent Elements 2Z0SANG Zero-Seq Source Impedance Angle (degrees)
@ Negative-Sequence Time-Overcurrent Elemer
© Outof Step Settngs 84,61 Range = 0,00 to 80,00
© Load annammem Element L Line Length (uritiess)
- © Directional Elements
© Voltoge Hements Range = 0,10 to 999,00
© Synchronism Check Blements
=@ Frequency Elements Fault Locator
© Redosing Relay EFLOC Fault Location Enable
© switch-Onto-Fault Logic
- © Communications Assisted Trip Schemes EEEHT
© Mirrored Bit Transmit and Receive
© Zone 1 Extension Settings
- © Demand Elements
© Other Settings
© stlogic Variable Timers
@ Logic1
© Graphical Logic 1 h
< >

Part#: 0311C112N4C5421

Group 1: Line Settings and Fault Locator

T[] RO Open: Connected COMS: Prolific USB-to-Serial Comm Port 57600 8-Mone-1 Terminal = EIA-232 Serial  File transfer = YModem

Figure 11

3.4. Phase Distance Elements

¥ SEL 311C.rdb

Click on “Phase Distance Elements” and activate a zone. In this case, this zone will

be of the MHO type and is active for three-phase or two-phase faults.

B AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1 100 v6.10.1.0)]

X
@ File Edit View Communications Tools Windows Help Language ™
AR IHD 2B (00 | R|wr o8| E
v Global ~ = ~
© Generd Phase Distance Elements
© Optoisolated Input Timers
© Bresker Monitor 1ho Phase Distance Elements
© Frant Panel LEDs E21P Enable Mho Phase Distance Elements
© Synchronized Phasor
© DNP Settings 1 | select: N, 1-4, 1C-4C
- Time and Date Management Settings
ECCVT CCVT Transient Detection Enble:
V.0 Goup1
v.@ set1 Select: ¥, N
© General Settings
HMho Phase Distance Element Reach Settings
Z1P Zone 1 (Ohms secondary)
D Ground Distonce Hements P D G, G
© Distance Element Time Delay Settings
© Phase Overcurrent Elements 229 Zone 2 (Ohms secondary)
© Residual Ground Overcurrent Elements 5 Range = 0,05 0 64,00, OFF
© Megative-Sequence Overcurrent Elements
© Phase Time-Overcurrent Elements 230 Zone 3 (Ohms secondary)
© Residual Ground Time-Overcurrent Elements 167 Range = 0,05 o 64,00, OFF
© Negative-Sequence Time-Overcurrent Elemer
© Out-of-Step Settings 24P Zone 4 (Ohms secondary)
© Load Encroachment Bement oFF Range = 0,05 40 64,00, OFF
© Directional Hements
© Voitage Elements Mho Phase Distance Overcurrent Fault Detector Settings
© Synchronism Check Elements
© Frequency Elements S0PP1 Zone 1 Phase Phase Current FD (Amps secondary)
© Reclosing Relay Range = 0,50 to 170,00
© Switch-Onto-Fault Logic
© Communications Assisted Trip Schemes SOPP2 Zane 2 Phase -Phase Current FD (Amps secondary)
© Mirored Bit Transmit and Receive 0,50 Range = 0,50 to 170,00
© Zone 1Extension Settings
© Demand Elements SOPP3 Zone 3 Phase Phase Current FD (Amps secondary)
© Other settings 0,50 Range = 0,50 to 170,00
© SELogic Variable Tmers
© Logc1 S0PP4 Zone 4 Phase Phase Current FD (Amps secondary)
©_Graphical Logic 1 ¥ 0,50 Range = 0,50 to 170,00
< > v

Part#: 0311C113N4C5421

Group 1: Phase Distance Elements

TXD[J RXD[] Open: Connected COM3: Prolific USB-to-Serial Comm Port 57600 8-Nene-1 Terminal = EIA-232 Serial  File transfer = YModem

Figure 12

3.5. Ground Distance Elements

¥ SEL_311C.rdb

Click on “Ground Distance Elements’’ and activate a zone. In this case, this zone will

be of the quadrilateral type and is only active for a phase-to-ground fault.
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B AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1100v6.10.1.0)] - ®
@ File Edit View Communications Tools Windows Help Language -5 x
ERBIHD BE OO0 | evE oW | F :
v
© Globel * || | Mho Ground Distance Elements -
© General
© Optoisolated Input Timers E21MG Enable Mho Ground Distance Elements
© Breaker Monitor Select: N, 1-4
~+@ FrontPanel LEDs
+ @ Synchronized Phasor Measurement Settings ZIMG Zone 1 (Ohms secandary)
- DNP Settings 5,24 Range = 0,05 to 64,00, OFF
@ Tme and Date Management Settings
v -@ Group 1 Z2MG Zone 2 (Ohms secondary)
VO setl 9,36 Range = 0,05 to 64,00, OFF
@ General Settings
@ Line Settings and Fault Locator 23MG Zone 3 (Ohms secandary)
1,87 Range =0,05 to 64,00, OFF
O Distance Element Time Delay Settings 244G Zone 4 (Ohms secondary)
© Phase Overcurrent Elements OFF Range = 0,05 to 64,00, OFF
@ Residual Ground Overcurrent Elements
) Negative-Sequence Overcurrent Elements -
d Ground Distance Elements
© Phase Time-Overcurrent Elements Lt noe Hemen
@ Residual Ground Time-Overcurrent Elements E21XG Enable Quad Ground Distance Elements
© Negative-Sequence Time-Overcurrent Elemer Select: N, 1-4
© Out-of Step Settings
- @ Load Encroachment Element XG1 Zone 1Reactance (Ohms secondary)
() Directional Elements 5,24 Range = 0,05 to 64,00, OFF
@ Voltage Elements
@ Synchronism Check Elements XG2 Zone 2 Reactance (Ohms secondary)
@ Frequency Elements 9,36 Range = 0,05 to 64,00, OFF
© Redosing Relay
@ Switch-Onto-Fault Logic ¥G3 Zone 3 Reactance (Ohms sscondary)
- Communications Assisted Trip Schemes 187 Range = 0,05 to 64,00, OFF
© Mirrored Bit Transmit and Receive
@ Zone 1 Extension Settings XG4 Zone 4 Reactance (Chms secondary)
© Demand Elements OFF Range = 0,05 to 64,00, OFF
@ Other Settings
© sELogic Variable Tmers RG1 Zane 1Resistance (Ohms sscondary)
@ Logic 1 2,50 Range =0,05 to 50,00
€ Graohical Loaic 1 h
< > v

Part#: 0311C113N4C5421

RGZ 7one ? Resistance ((hms secondaryd

Group 1: Ground Distance Elements

% SEL_311Curdb

D[] RXD[]  Open: Connected COMB3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial  File transfer = YModem

Figure 13

The “XGPOL” setting is configured as “/2” (not shown) and the other settings are

shown in the following figure.

E AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1100v6.10.1.0)] - X
File Edit View Communications Tools Windows Help Language -
P guag
SR EJIEHD (BB Q00 R | wR o8 + ]
v @ Global ~ ~
TANG Non-Homageneous Correction Angle (degrees
© General
+ () Optoisolated Input Timers ame==DiEED
@ Breaker Monitor
@ FrontPanel LEDs Quad and Mho Ground Distance Fault Detector Settings
= gﬁ';d;r:tz:;: Phasor Measurement Setings SOL1 Zone 1 Phase Current FD (Amps secondary)
]
© Tme and Date Management Settings 0,50 (e SO D T
V-0 Gowp1
e 50L2 Zone 2 Phase Current FD (Amps secondary)
]
© General Settings 0,50 Range = 0,50 to 100,00
@ Line Settings and Fault Locator
) Phese Distonce Shmnts SOL3 Zone 3 Phase ::nentFDD(,lrSptsusfucunnud:ry)
@ Ground Distance Elements 0.50 === 5
O Distance Element Time Delay Setfings 50L4 Zone 4Phase Current FD (Amps secondary)
@ Phase Overcurrent Elements A oo
© Residual Ground Overcurrent Elements 0,50 =22l £
© Negalive Sequence Overcurrent Bements S0GZ1 Zone 1 Residual Current FD (Amps secondary)
© Phase Time-Overcurrent Elements N AR
© Residual Ground Time-Overcurrent Elements 0,50 L= = b
e gzif;‘i;;;‘ﬂ:‘;:me'GVE'MrEnt Elemen| 50622 Zone 2 Residual Current FD (Amps secondary)
@
© Load Encroachment Element R=w Range = 0,50 ta 100,00
= EE.ESEE‘EE'ETZ"E S0GZ3 Zone 3 Residual Current FD (Amps secondary)
]
- @ Synchronism Check Elements L= (= SR DR
e :r:du:;:;ypz\lzv:ems 50674 Zone 4 Residual Current FD (Amps secondary)
@
© Switch-Onto-Fault Logic [0 Range = 10,50 to 100,00
@ Communications Assisted Trip Schemes
© Mirored Bit Transmit and Receive Zero-Sequence Compensation (ZSC) Factor Settings
- E“'”E 15;“’5”5‘0;5'3@95 KOM1 Zone 1 Z5C Factor Mag (unitiess)
& Other Setrge. -
0,726 Range = 0,000 to 6,000
<@ Other Settings <
C’ _Simgi‘ Variable Timers kDA1 Zone 175C Factor Ang {degrees)
@ Logic
- Range = 180,00 to 180,00
@ Graphical Logic 1 b 369 <
< > v

Part#: 0311C113N4C5421

Group 1: Ground Distance Elements

% SEL_311Curdb

TXD[] RXD[] Open: Connected COM3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = ElA-232 Serial File transfer = YModem

Figure 14

3.6. Distance Element Time Delay Settings

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.

Fone (34) 3218-6800
Home Page: www.conprove.com.br -

Fax (34) 3218-6810
E-mail: conprove@conprove.com.br
12



CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
Click on “Distance Element Time Delay Settings” and set the time delay to
instantaneous for both phase and ground elements.

] AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1100 v6.10.1.0)] - X
@ File Edit View Communications Tools Windows Help Language -8 x
BEGRIHD BRE OO0 | | wk | oB| B :
v -0 Global ~ = = g ~
O General Distance Element Time Delay Settings
[}
@ Optoisolated Input Timers
@ Breaker Monitor HMho Phase Distance Element Time Delay Settings
- :;ﬁf:;iff:ﬂw Z1PD Zone 1Time Delay (cycles in 0.25 increments)
) etting
© O Settings Range = 0,00 to 16000,00, OFF
- @ Time and Date M t Set
M ;:w:"f and Bate Management Setings Z2PD Zone 2 Time Delay (cydes in 0.25 increments)
-@
v @ Setl 20,00 Range = 0,00 to 16000,00, OFF
@ General Settings
© Line Settings and Fault Locator ZD Zone 3 Tme DE::" (cyd_EEEDD;i:;E"E?FF
© Phase Distance Elements 25 === ptib
O Ground Distance Bements 74PD Zone 4 Time Delay (cycles in 0.25 increments)
' Phase Overcurrent Elements i Range = 0,00 to 16000,00, OFF
© Residual Ground Overcurrent Elements
© Negative-Sequence Overcurrent Elements Quad and Mho Ground Distance Element Time Delay Settings
© Phase Time-Overcurrent Elements Z1GD Zone 1Time Delay (cycles in 0.25 increments)
@ Residual Ground Tme-Overcurrent Elements e
- Megative-Sequence Time-Overcurrent Elemer " T
“ Ou?fsmp‘fmgs , Z2GD Zone 2 Time Delay {cycles in 0,25 increments)
© Load Encroachment Eiement 20,00 Range = 0,00 to 16000,00, OFF
© Diectonal Elements
@ Voltage Elements Z3GD Zone 3 Time Delay (cycles in 0.25 increments)
@ Synchronism Chedk Elements OFF Range = 0,00 to 16000,00, OFF
- @ Freguency Elements " o
“ Reaé:i”g Relay ‘ Z4GD Zone 4 Time Delay {cycles in 0,25 increments)
© Switch-Onlo-Faut Logic OFF Range = 0,00 to 16000,00, OFF
© Communications Assisted Trip Schemes
@ Mrrored Bit Transmit and Receive
. Zone 1 Extension Settings Common Phase/Ground Dist. Element Time Delay Settings
-+ @ Demand Elements Z1D Zone 1Time Delay (cydles in 0.25 increments)
© Other Settings Range = 0,00 to 16000,00, OFF
© SELogic Variable Timers
© Logic 1 v Z20 Zone 2 Time Delay (cycles in 0.25 increments)
I Granhical Loaic 1 > OFF Range = 0,00 to 16000,00, OFF .
Part#: 0311C113N4C5421  Group 1: Distance Element Time Delay Settings  SEL_311Crdb

™D D RXDI:I Open: Connected  COM3: Prolific USB-to-Serial Comm Port 57600 &-None-1 Terminal = EIA-232 Serial  File transfer = YModem
Figure 15
3.7. Load Encroachment Element

Click on “Load Encroachment Element” and disable this function.

E AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1 100 v6.10.1.0)] - x
@ File Edit View Communications Tools Windows Help Language - Ex
OEREJIHGE BB 00 R | wR| am : ]

v Global "~
© General Load Encroachment Element
-~ @ Optoisolated Input Timers.
© Breaker Monitor Load Encroachment Element Settings
O FrontPanel LEDs ELOAD Enable Load Encroachment Ekements
@ Synchronized Phaser
© DNP Settings N | selectz ¥, N
- @ Time and Date Management Settings
v -O Group 1
V@ Set1 ZLF Forward Load Impedance (Chms secondary)
@ General Settings 6,50 Range = 0,09 to 64,00
@ Line Settings and Fault Locator
© Phase Distance Elements ZIR Reverse Load Impedance (Ohms secondary)
@ Ground Distance Elements 6,50 Range = 0,09 to 64,00
O Distance Element Time Delay Settings
© Phase Overcurrent Elements PLAF Positive Forward Load Angle (degrees)
© Residual Ground Overcurrent Elements 30,00 Range = -90,00 to 90,00
© Negative-Sequence Overcurrent Blements
© Phase Time-Overcurrent Elements NLAF Negative Forward Load Angle (degrees)
© Residual Ground Time-Overcurrent Elements -30,00 Range = -90,00 to 90,00
© Negative-Sequence Time-Overcurrent Elemer
O Out-of-Step Settings PLAR Positive Reverse Load Angle (degrees)

150,00 Range = 50,00 to 270,00

Directonal Elements
Voltage Elements MNLAR Negative Reverse Load Angle (degrees)
Synchronism Check Elements 210,00 Range = 50,00 to 270,00
Frequency Elements

Redosing Relay

Switch-Onto-Fault Logic

Communications Assisted Trip Schemes
Mirrored Bit Transmit and Receive

Zone 1Extension Settings

Demand Elements

Other Settings

SELogic Varizble Timers

Logic 1

Grachical Locic 1

< >

Graphical Settings Editor

00O OOOC

[«

Part#: 0311C113NAC5421  Group 1: Load Encroachment Element ¥ SEL_311Crdb
TX0[] RXD[C]  Open: Connected COMS3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial  File transfer = YModem

Figure 16
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3.8. Directional Elements

Click on “Directional Element” and choose the “AUTO” option to have the relay
perform the calculations of the directionality control elements automatically. Zones 1
and 2 always have “Forward” directionality and cannot be changed. For zones 3 and
4, it is possible to choose the directionality “F or Forward” or “R or Reverse”.

In this tutorial only zone 1 is configured and the other zones can be evaluated in an
analogous way.

E AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1100v£,10.1.0)] - X
1 File Edit View Communications Tocls Windows Help Language -1
BGBREIHD  BRE 00 % «R ~oNR
v Global ~ " . ~
@ General Directional Elements
+ @ Optoisolated Input Timers

O Breaker Monitor Directional Element Settings
© FrontPanel LEDs

E32 Enable Directional Control Elements
© Synchronized Phasor

© DNP Settings AUTO | Select: ¥, AUTO
+@ Time and Date Management Settings
~ @ Group 1
v o0 Setl ELOP Loss-Of-Potential Enable

© General Settings Select: Y, Y1, N
© Line Settings and Fault Locator
@ Phase Distance Elements DIR3 Level 3 Direction

~ @ Ground Distance Elements Select: F, R

- O Distance Element Time Delay Settings
© Phase Overcurrent Elements DIR4 Level 4 Direction
© Residual Ground Overcurrent Elements Select: F. R
© Negative-Sequence Overcurrent Elements

© Phase Time-Overcurrent Elements
@ Residual Ground Time-Overcurrent Elements
@ Negative-Sequence Time-Overcurrent Elemer
© OutofStep Settings
©_Load Enaroachment Element
0 Voltage Elements
@ Synchronism Check Elements
- @ Frequency Elements
© Redosing Relay
© Switch-Onto-Fault Logic

ORDER Ground Directional Element Priarity
Select: Q, V, I

=)

22F Forward Dir. 22 Threshold (Ohms secondary in 0,02 increments)
3,90 Range = 64,00 to 64,00

Z2R Reverse Dir. 22 Threshold (Ohms secondary in 0.02 inarements)
4,10 Range = -64,00 to 64,00

50GFP Forward Dir. 312 Pickup (Amps secondary)

Range = 0,25 to 5,00
© Communications Assisted Trip Schemes

@ Mirrored Bit Transmit and Receive
@ Zone 1Extension Settings
- Demand Elements

@ Other Settings

© SELogic Variable Tmers

50QRP Reverse Dir. 312 Pickup (Amps secondary)
0,25 Range = 0,25 to 5,00

a2 Pos-Seq Restraint Factor, 12/11 {unitiess)

0,10 Range = 0,02 to 0,50
© Logic 1
v
J 2@ Grahical Look 1 5 k2 Zero-Seq Restraint Factor, 12/10 (unitiess) .
Part#; 0311CT13NAC5421  Group 1 : Directional Elements ¥ SEL 311Crdb

TXD[] R¥D[] Open: Connected COM3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial  File transfer = YModem

Figure 17
3.9. Other Settings

Click on “Other Settings” and configure the way the relay identifies the breaker's
open pole, whether by contact signal or by undervoltage. Also set the “5S0LP”
element to 0.25A.
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T AcSELerator® QuickSet - [Settings Ediitor - Distance (SEL-311C-1100 v6.10.1.0)] - x
& File Edit View Communications Tools Windows Help Language - & x
SGBEJIHD  BE 00 R | ¢wR o i ?
v -0 Global A .

© General Other Settings

© Optoisolated Input Timers

& Breaker Monitor Other Settings

- FrontPanel LEDs TDURD Mii Trip Duration Ti = 0.25 =

© Synchronized Phasor i linimum Trip Duration Time (cycles in 0.25 increments)

© DN Settings 9,00 Range = 2,00 to 16000,00

@ Time and Date Management Settings

CFD Close Falure Time Delay (cycles in 0.25 increments
v -@ Group 1 v (v )

Set1 A
@ General Settings

Line Settings and Fault Locator
Phase Distance Elements

Ground Distance Elements

Distance Element Time Delay Settings
Phase Overcurrent Elements 52

Range = 0,00 to 16000,00, OFF

o
2
=
2

3P0D Three-Pole Open Time Delay (cydles in 0.25 increments)
Range = 0,00 to 60,00

OPO Open Pole Option

| select: 52, 27
Residual Ground Overcurrent Elements
Negative-Sequence Overcurrent Elements
Phase Time-Overcurrent Elements

Residual Ground Time-Overcurrent Elements )
Negative-Sequence Time-Overcurrent Elemer! SOLP Load Detection Phase Pickup (Amps secondary)

Out-of Step Settings 0,25 Range =0,25 to 100,00, OFF
Load Encroachment Element
Directional Elements

Voltage Elements

Synchronism Check Elements
Frequency Elements

Redosing Relay
Switch-Onto-Fault Logic
Communications Assisted Trip Schemes
Mirrored Bit Transmit and Receive
Zone 1 Extension Settings

Demznd Elements

270 Three-Pole Open Undervoltage (Volts secondary)
40,00 Range = 0,00 to 150,00

2200002020000 000O020C

-0 SELogic Variable Timers

@ Logic 1
i€ Graphical Loaic 1 h
< >
Part#: 0311C113N4C5421  Group 1: Other Settings ¥ SEL_311C.rdb

o[ rR<p[J Open: Connected  COM3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial  File transfer = YModem
Figure 18
4. Binary Output Adjustments

4.1. Output Contacts
Click on “Logic 1" and select the option “Output Contacts” and make the following
adjustments.

] AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1100v6.10.1.0)] - b
& File Edit View Communications Tools Windows Help Language &%
SR EBIHA  BE Q00 | R wR o8| 2 ?
@ Phase Overcurrent Elements ~ ~
© Residual Ground Overeurrent Elements Output Contacts
~@ Negative-Sequence Overcurrent Elements
- () Phase Time-Overcurrent Elements Output Contact Equations
© Residual Ground Tme-Overcurrent Elements
0UT101 Ou it Contact 101 Equati (SEL
© Negative-Sequence Time-Overcurrent Elemer utput Contact 101 Equation (SFLogic)
© Out-ofStep Settings |TRIp | -
@ Load Encroachment Element N
@ Drectoral tements OUT102 Output Contact 102 Equation (SELogic)
@ Voltage Elements [ |[=
© Synchronism Check Elements 0OUT103 Output Contact 103 Equation (SELogic)
© Frequency Elements
© Redosing Relay [cLose |[=
© Switch-Onto-Fault Logic i
- Communications Assisted Trip Schemes el B EAPRIE Con BT EEraRon o)
@ Mirored Bit Transmit and Receive [er =
© Zone 1 Extension Settings
0UT105 Ou it Contact 105 Equati (SEL
© Demand Eements utput Contact 105 Equation (SFLogic)
© Other Settings |° | -
SEL Variable Ti
L‘ﬂ’gm (oo e e OUT105 Output Contact 106 Equation (SELogic)
@ Trip/Communication-Assisted Trip Logic [o |[=
© Close/Reciose Logic
0UT107 Ou it Contact 107 Equati (SEL
© Latch Bits Set/Reset utput Contact 107 Equation (SFLogic)
© Torque Control |° | -
© Logic Variable Equations
Output Contact Equations - Extra 1/0 Board
e 0OUT201 Output Contact 201 Equation (SELogic)
T 16D Equatons
Z1GT+M1PT
© Display Points [ =
© Setting Group Selection OUT202 Output Contact 202 Equation (SELogic)
@ Other Equations |CLOSE |
@ Mirrored Bits Transmit Equations =
© Reset Equations OUT203 Output Contact 203 Equation (SELogic)
© PMU Trigger Equations 0 |
@ Graphical Logic 1 =
v
© Groun 2 N OUT204 Output Contact 204 Equation (SELogic) .
I !
Part#: 0311C113NACS421  Logic 1: Output Contacts % SEL_311Curdb

TXD[] RXD[] Open: Connected COM3: Prolific USB-to-Serial Comm Port 57600 8-None-1 Terminal = ElA-232 Serial File transfer = YModem

Figure 19
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4.2. Other Equations
Select the option “Other Equations” and make the following adjustment.

E AcSELerator® QuickSet - [Settings Editor - Distance (SEL-311C-1 100 %6.10.1.0)] - x
@ Fie Edit View Communications Tools Windows Help Language -ax

OGBEIHY B[R 00 R |(wE | aN

© Phese Overaurent Elments - 3
© Residual Graund Overaurrent Elements Other Equations
© Negatie Sequence Overaurrent Eements
© hese Equati
© Resdual Graund Time Overcurrent Elements

ER EventReport Trigger (sELogic)
[z +7z26+/516+/51Q+/50P L+ GP =

] q.
© OutofStep Settings
© Load Encroachment Element

@ Directional Elements TALT) (SELogic)
© Voltage Elements [sis4s1040+226 =
© synchronism Check Elements - R ——

© Frequency Elements ‘Su ‘

© Redosing Relay
© switch-Onta-Faul Logc

CLMON Close Bus Monitor Equatin (SEL
© Communications Assisted Trip Schemes Zeioio s oo e
© Mirored Bit Transmit and Receive: 0 =
© Zone 1 Extensin Settings
© Demand Elements

BKMON Breaker Monitor Initiation Equation (SELogic)

© Other Settings [ =
. :;wfi“gm”a"‘””““ E321V Enable for V0 Polarized and IN Polaized (sELogi)
E |-

d Trip Logic

@
9 eeehecoreiont ZDPEC 2o 1 hose il Cont o Sqvtn (o)
© Torque Control 0 =
© Logic Veriable Equations

© sELogic Varicble Timer Inputs

ZIXGEC Zone 1 Ground Exteral Control Equation (ELagic)

© Output Cantacts 0 =
© LEDEuations
g

Part#: 0311C113N4C5421  Logic 1: Other Equations ¥ SEL_311C.rdb
TxOJ RXD[T]  Open: Connected COMS3: Prolific USB-te-Serial Comm Port 57600 8-None-1 Terminal = EIA-232 Serial ~File transfer = YModem

Figure 20
4.3. Submitting the Adjustments
Click on the selected icon and submit at least the following adjustments.

E AcSELerator® CuickSet - [Settings Editor - Distance (SEL-311C-1 100 w6.10.1.0]]
EFiIE Edit  View Cummunicatinns Tools  Windows Help  Language

REELEIE IR I

b0 Phase Overcurrent Elemen| cend Active Settmgs
-0 Residual Ground Owercurr

Other Equations

Figure 21

& settings Group/Class Select 'Y

Select Groups/Classes to Send

[Pt 2
Port 3 I

Port F

Boit

Global
Set 1

IIIIIIIIII&IIIIIEKI(III

Madbus

Cancel

Figure 22

INSTRUMENTOS PARA TESTES ELETRICOS _—
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5. Distance software adjustments

5.1. Opening Distance

Click on the “CTC” application manager icon.

(:-. Conprove Test Center

Figure 23

Double-click on the “Distance” software icon.

&= Conprove Test Center 2.02.160

Copyright © Conprove 1984 - 2021

G Conprove Test Center
CONPROVE Versdo 2.02.160
Geral Secundarios Medicao
Testes diversos Testes secundarios Aplicagdes para medigio
& Quick |i# Dfferential B Multimeter
), VCC Aux 12F Power Directional
m Calibration |‘E Distance |
Ty Teste Plan ﬁ, Master
Remote Generation Meter
& PSBOoS Setup
_ﬁ Ramp Config. do Equipamento/Testes
u: Hamoanic Restraint #* Settings
Primarios B, Sequencer 42 Update Fimnare
Testes pimérios * Synchronism i Software Language
$ cT f? Owvercument
S£ o= =
i Transducer
<+ Transformer [@ Transient Pl Suporte
AALLELERES Documentagdo e assisténcia
€2 Resistance % VoksPHz o
o~ I i
£ PMaster WL Tutorials
D Videos
& Contact
Outros EJ Foum
Aplicagies adicionais id Manual
Transiert View &P Quick Guide
¢
!% Validate PDF Reports &r Seff-diagnosis
W Statistical Analysis S Remote Access

Figure 24
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o
LD EH-
m Home  View  Software Options [7]
&=, Hrd Config €% GOOSE Confi — Ll e
@, Hrd Config €% e -~
@ GPs Config 5, 5V Config
Channels 5
Direc 3 Connection General Inform.  System  Noles40bs.  Explanatory Figures  Check st Others  Connections
Hardware Test
Pointtest Search Test  Test Settings Distance . e [
" Insert/Edit Points <
Insert/Edt Points TR - - FaultAE
New Point v 2 Relativeto .. A . . & Points Not Tested
Adopting the same line e ., @ Pointa Tested
Sequence ;
[i0o ] Substation ~] Colors
Passed
| sy Fail
Add & ) -
s ‘ & Information:
Cay v State: - j
_ [ N —
Test Point ; 7
e Responsible i -1zl
-@
AE BE CE AB BC cCA Name: | ~] ;i
No. | Zone | Operated R -X
Tool Test
CE-6006 Series Num - [0320711630210111001 100K
e
H //
Default  fv | Import Export Preferences oK et e
£ Zone B RX [ Zand@ [ Zrel (4 Time— 1 e I e L
ErrorsList | Protection Status
13 | OFF Line Mew Aux Source: 0,00V Heating: 0%

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.

T | 3 = [ = | Distanc 2.02.152 (64 Bits) - CE-6006 (0320711)

m Home View Software Options

&%, Hrd Config < GOOSE Config B > p 7| s wavetorm |l chart zx7
. . ~ = .
@GPS Config 5, SV Config #r Mext Line * Phasors  [E) SEL
Channels . Start  Stop ~ Settings .
Direc ¥ Connection ¥ Mext Fault @ Trajectory
Hardware Generation Options
Figure 26

Inside the “Sertings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This facilitates the
elaboration of the report as this tab will be the first to be shown.
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5.3. System

Figure 27

INDU sr IA &COMERCIO
I 4 I
INSTRUMENTOS PARA TESTES ELETRICOS
Settings
General Infform.  System  Notes & Obs. Explanatory Figures Check List  Others  Connections
Test:
Distance Descr: | Distance Fuction Date: |
Tested device:
Identif: 23031982 ~| Model [311C “
Type: ‘Line Protection v| Manufacturer: ‘SEL v|
Location:
Substation: [CONPROVE ~]
Bay: ‘1 ~
Address: ‘\c"\sconde de Ouro Perto75 - Neighborhood Custédio Pereira v|
Ciy: [Uberandia v State
Responsible:
Name ‘Erlg’ Michel Rockembach de Carvalho v|
Sectar: ‘Engineenng u| Registry: 00001 \/|
Tool Test
CE-6006 Series Num.: |D320711630210111DD11XXX
Default =v Import... Export.. Preferences oK Cancel

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

=N

Distance

NOO1

MNominal Impedance

General Inform Notes & Obs

Source

Explanatory Figures Check List  Others Connections

Frequency:

Phase Seq.:

60 Hz ~
ABC ~

_JWL OForward @E»

Jp power:

Tp:

Primary Voltage (FF):
(FN):

Primary Current:

|47.80 mva

[1593mva
[1380kv
[200ka

:
|

BE

\\}_ﬂ:n':_

Secondary Voltage (FF):
(FN):

Secondary Current:

[115.0v
6640V
500 A

VIRF:
CTRF:
VIRD/VIRF:

CTRE /CTRF:
Inwert Polarity:
CIvTsF
[JvTD

fzmo
[on
[0
[0

[JCTsF
[JcTE

Neutral N Ground | E Displ.

FN |2 Vb F

D 4] w EP

g K to VO:
kio V2:
= kto I0:
IEP kio I2:

o
oo
e
—

Defak  |v Bl Expor..

Preferences OK

Cancel

Figure 28
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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 diagram with all the schematic of the connections between the test set and the

test equipment.

6. Distance Adjustments

Note: The SEL 311C relay has peculiar characteristics for each type of fault. For the
software to perform the test properly, 3 types of zones must be inserted, the first for
phase-to-ground faults, the second phase-phase fault and the third for three -phase
faults. This must be done because for each type of fault the characteristics of the

zones are modified by the relay itself.

6.1. Distance screen > Adjust Prot. Distance

The first step is to adjust the length and angle of the line. Then adjust the ground

compensation factor.

Settings ™
General Distance Prot. Settings
System:
[] Impedances Defined Based on Primary
: ; . <
Distance {';'en;inr?l' o) 7840 [] Impedance Comection for INom (1A /INom Secondary)
Line Ang . 34,007 o, s - N
R . . i
- ol - . .
Ground Factor: - P - B
_ [ . £ . -
Mode: | p/ KD ~ S o . .
Mod KO: JO.726 | L} - ‘H-}f . N " & .
Ang. KO: |-369° T VAN ~ Y
{secondary valwes) T S - " . . n
[] Remove Arc Resistance | | 7 ;}{‘\\ Ty, Y ",
R £ . R . %
o n_h_:]{,-f‘ . \\‘ . ) \“\
T S . Yy
- \.\_\,c-\':; \\ \\\ \x ‘.\ ,)\/\‘
____________ P . \‘ & L
- =y ! ,
;:'{{“\. -, ", \'\ T B \.
""""" £ - . *, z".('. " i
ot , ,\)'r/; Y, i
PN g P 5
P l‘\*\,/ Y \ "
"""""" - ,’r \\‘ % P \ ', i
e Y }{” N [ A
. -, ' %
NVl U S |
pas T i
/ \ “\ ~ f/"-}:\:\ ‘\ II| iiu
- A W 4 1
AN T ; ‘:
i S i i i i i
Default 'V Impart... Export... Preferences QK Cancel
Figure 29
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6.2. Entering the Zone (Phase-Ground)

The first zone to be entered will be zone-1 (LE). Click on the “Insert” field in
the previous figure. In the settings screen, first choose the relay mask “SEL 311C /
321 -Quadr.”. You must adjust the actuation time, choose the type of fault
(loop) for “LE” and enter the characteristics of the zone.Change the name

to “Zn01 LE” and after the settings click on “OK .

Zone

Active
Descr: Color:
[zn01_LE [ |
Index: Loop: Type:
= ~ | | Dperation ~
Trigger Time:  Z Abs. Toler.:  Z Rel Toler.:
los [1s00ma  [5.00%
T Abs+ Toler: T Abs-Toler: T Rel Toler:
| 35,00 ms [os [5.00%
Mode: |to KD
Mod. KO: |0.726
fng. KD: 3837

Segments:

CLOSED Zone

00 Starting [R., ¥]: 2.48; 0,15
01 Line [R, X]: 0.00; 0,00

02 Line R, X]: -2.48: 0,15
03 Line [R, XJ; -1,84; 6.28

04 Line [R, X]: 3,14, 6,13
Completed.

SEL 311C/321 - Quad. ~

Additional Direc. SEL

zianGg: [sas
RGn: ’F
XGn: ’W
TanGg: [30

KOMn: 0,726

KOAn: |-3.69°

[J ELOAD

Figure 30

6.3. Entering the Zone (Phase-Phase)

Clicking “Insert” again selects the relay mask “SEL 311C/321- Mho”. You must
adjust the actuation time, choose the fault type (loop) for “FF only” and enter the
zone characteristics. Change the name to “Zn0! FF” and after the settings click on

“OK”.
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Zone O X
Descr: Color: 10,00 i
|ZnD1 FF - ! . e Additional Direc. SEL
Index: Loop: Type: . T -
FFonly ||Operaion 3,00 o ZIANG: |84~
Trigger Time:  Z Abs. Toler.:  Z Rel Toler.: = “‘“‘-ax ZnP: [5.240
[os [1s0o0mo  [500% 8.00 . =
T Abs+ Toler.: T Abs-Toler: T Rel Toler.: T e
| 35,00 ms [os [5.00% g -
7.00 R 5
- I e T - A
6,00 ol L - e
i . P
/
o _,rj
- P
'\:"\\_
. = ‘.\ I“\
Segments: SR [ ELOAD
CLOSED Zone boRd
00 Starting [R. X]: 0.00; 0.00 - i kY
01 Arc [Re. Xc: Ang]: 0.33: 3.10; 360.0 S
Completed. hSH |
i i
S e "‘:
A
/.’ )
F ~
! { RIQI
2,00 3.00
R: 2,71 C2; X: 468 (; Mod: 5,40 ; Ang: 59,90 °

Figure 31

6.4. Entering the Zone (Phase-Phase-Phase)

Clicking “Insert” again selects the relay mask “SEL 311C/321- Mho”. You must
adjust the actuation time, choose the type of fault (loop) for “ABC” and enter the
characteristics of the zone. Change the name to “Zn0!/ FFF” and after the settings
clickon “OK”.
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Zone

Active

Descr:

|zn01_FFF
Index:

Trigger Time:

Loop:

Z Abs. Toler.:

Type:
Operation

Color:

£

Z Rel Taler.:

|Ds

T Abs+ Taler.:

[150.0m

T Abs- Toler.:

[5.00 %

T Rel Taler.:

| 35,00 ms

|I}s

[5.00%

10.00

9.00

8,00

*iai

SEL 311C/321 - Mho ~

Additional Direc. SEL

Z1ANG: |84~
ZnP: |6.240

Segments:

CLOSED Zone
00 Starting [R. X]: 0.00; 0.00

Completed.

01 Arc [Re. Xe: Ang]: 0.33: 3.10: 360.0

RG]

3,00

200

1,00

R:-2.950Q; X: -0.192Q; Mod: 2,99 Q; Ang: -176,3 °

[J ELOAD

Figure 32
7. Channel Targeting and Hardware Configurations
Click on the icon illustrated below.
T | 0 L_? ._‘z‘ = | Distanc 202,152 (64 Bits) - CE-6006 (0320711)
Home View Software Options
a &= Hrd Config £ GOOSE Config " > Mext Point g Clear test
- .
@ cps config 5, SV Config % Next Line 43 Clear all
Channels Start  Stop
Direc | % Connection ¥ Next Fault
Hardware Generation
Figure 33

Then click on the highlighted icon to configure the hardware.
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Channels Direct, o X
o .
Model esel for Hard O Basic Hard: [~ pdt /03| =] Modes Corfim
Connected H
CE-6006 ~ Advanced
o ® <% GOOSE... Mutoassociate Iv Autoassociate Iv Cancel
< Serial Number:
c - i s I. Iv
5 [0320711630210111001100¢ ON Line . S Vale... Clean Clean — — %
Outputs: Analog. and SV Inputs: Analog and 5V Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Anslog DG Logical
- Analog Outputs  Sampled Valus Outpits «[»
RO *i=- o
11 ey O Forward @ E» Voltage Channels [ IV -l#~|=-
Nominal Line  Source -JMM Descr. Hardware Node Point
it ‘ CX
Frequency: [EOTENINES & AQMOZ  |V2 v NOOT v |wb v
Phase Seq.. ABC v 03 |V3 v Nool v|ve +
3p power [47.80 MVA
1o [15.93 MvA
Frimary Vottage (FF): [13.80 KV
Ny [797 kv
Primary Cumsrt: [2,00 kA 1
Sscondary Votags (FF) [115.0V
N [66.20V Curen Chamnls L IV -l#-|=-
S [T Voltage Channel Currents I Channel | [Deser. Hardware Node Point
1 v Aovel v 5 15 |aam v ]
(Ol 200 (2] w aovez v Fo[s] B a2 ~ a0102 |15 - NOOT vl o~
CTRF: [4000 3 Ve AOVO3 v 7 le AD_I03 v AD_I03 15 > NOOT v|le v
VTRD/VTRF: [1,00 Vab ~|| E |8 IE v
CTRE/CTRF: [1.00 3 o vI|Ep 3] P 2
Reverse Polarty Vea -
O VTsF OcTsf o ¢[ w v
Ovro Ccre P LS. e L K0 ¥
kw2 - k12 -
[] Equsl Paramsters Among Hodes k Jtovo[100 [wvz 100 k [tol0 [100 [w2 [1.00
Figure 34

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

Settings x
Master Slave Binary Outputs: Aundliar Source:
Initial State 250V
Model: | CE-6006 Serial N2: 0320711630210111001 133X BO1: |NO
220V
BOZ:. |NO v
Analog. Outputs: . (@) Default Fi
g. Outp ® Defaut O Free BO3: NC 10V
Default - Voltages:
BO4: ~
. NC B0V
O 6x 300 V: 30 VA
I ® 3x300V: 50 VA I 43V
O 3x300V; 150 VA Vi V2 V3 V4 V5 V6 By b 24v

() 3xB00V; 150 VA o . . . Clamp Scale Other
O 2x300V; 200 VA ’ . . . . . :: 100mV/A (10A) ~ off

O 1x300V; 400 VA

100mV/A(10A) ~

Lod IC: | 100mV/A (104) v 110,00V
l N1 N2 l N3 e
vi v3
Binary Inputs:

O Mot Used [ Connectvis [0 Contact | 5Vpk 50 Vpk 100 Vpk
Default - Cuments 4 6 BI1 & BIZ: .

O 6x 20 A; 90 VA

®[3x20450vA Né NS | Ne B34 Bl

O 3x 20 A; 150 VA T

BI5 & BI6: .
(O 3x 40 A; 150 VA . .

BI7 & BI&: .
O 2x 60 A; 200 VA .
1120 A; 400 VA 1 16
Bectromechanical
(O 2x 20 A 400 VA
O 1x 3D A 600 VA

(O 1x24 A 1100 VA

00
o0
oo

O Not Used [] Connect CTs

TIP: To avoid performance protection, connect the current channets before confirming the setting Cancel

Figure 35
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On the next screen choose “Basic” and on the next window (not shown)

choose “YES”, finally click on “Confirm”.

Channels Direct.

O x
0 _
B | Model I m
Set
CE-6006 Advanced
8 o %% GOOSE.. Cancel
= Serial Number:
c 0320711630210111001130¢x - = 5, 5. Val
£ |03207116302101110011 . ON Line v 5. Value... Import... Export...

Figure 36
8. Test structure for the distance function

8.1. Test Settings

By clicking on the test settings tab, the user must enter a pre-fault
in “Nominal” mode. Another important setting is the binary input used as a “Stop
Interf.” which in this example is set to “BI01".

% 05 | = | Distanc 202152 (64 Bits) - CE-6006 (0320711)

- X
Home  View  Software Options 2]
G5, Hrd Config <% GOOSE Config b B > MNext Point gf Clear test = 5 Waverorm Jlaf Chart 27 D) .F,w @J
@ GPs Config 5, SV Config % Nextline €% Clearal “—1 N Phasors (@@ SEL Pillles *
Channels stat  Stop Settings Present Recreate Restore View
Direc  t¥ Connedion & Trajectary ort || chats Layout -
Hardware Generation Options Report  Units Layout
Porttest  Search Test | Test Seftings |
Generation of Charnels Direc Enable Pre-Faut 1 [] Enable Pre-Fault 2 [ Enable Post-Faut VTRNeutral 'TRPhase
Generation Channel Mode Neminal v 1.00
Va A0_VOT (Hrd: V) ~|[w X YICE CTRGround/CTAPhase:
Vb A0_VO2 (Hrd: V2) ~|[w 6640V 2400° 1,00
Ve A0_VO3 (Hrd: V3) ~|[w 8640V 12007
" . [ Inv. Phase VTs
[ Inv. Neviral VT
Ia AOLI0T (Hrd: 14) ~||e 500A 0°
b £0_I02 (Hrd: 15) ~ |5 5004 2400° [ nv. Phase CTs
e AD_IU3 (Hrd. 6) ~ || 5004 1200° O fnv. Eath CT
IE -
E P ~
[ Keep pre-fault in heatthy phases Time Pre-Fault 1: | 100,00 ms
Binary Outpus & Goose - Fault Binary Outputs & Goose - Pre-Fault] [ Cerfigure in Al
B0 0.0.0.0.00 ~] e 0.0.0.0.00 ~ Generations
GO GO
Generatian and Pickup Limits Test Mode Search Test
| Max. Channel Gener 15,004 | ~ ||| Mode Intelligent el ey SekicEea Ry 100,00 m0
7] Use Hordware Limit Min. Resolution | Relative Resolution: [0,10 %
R et E1) 100 Vin Mk, Tolerancs for Verfication Test: [1,10 ~
:’;Tm:“f’k"”u’m 1‘::;’ . Reset Time: [100,00 ms
- i = Overtime Wattina: 10,00 s o
Stop|intert- U IEREH ] ot 10t Verfy Possible Interventions of Offer Loops far FF Faul
At e Analyze Trajectory to High Speed Zones
Trigger Interf, | Software ~ Mode Random - e e e
Waitfor PPS [] 0,00s VFault Ang [] DC Offset Cycle to Cycle Generation
3 | ONLine New Auwx Source: 110,00V | Heating: 0%

Figure 37
8.2. Search Test

8.2.1. Single-phase Loop

Click on the “Search Test” tab and then on the “Insert/Edit Points” tab click on the

“Sequence” button. Choose the fault types in this case only single-phase faults, i.e.
“AE, BE and CE”.
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Poirt test Test Settings

< Insert/Edit Points -

Insert/Edit Points

Apply to ... X Jative to: Line
, Fault Type: [omoa
New Line  iw 71 Relativ — 5" po.o
: AE ] aB [ aBC
Adopting t CE
Sequence ... opting BE| []EBC

09 @ce|l O Om J0.00 10,00
0.0 360.00

QK Cancel

LENE

Figure 38

Choose a start point approximately in the middle of the zone, adjust a length value,

and choose a start angle, end angle and step. In this way the search lines are drawn
automatically.

% | O 5 [ = | Distanc 202,152 (64 Bits) - CE-6006 (0320711)

Home View Software Options

{5 Hrd Config €52 GOOSE Config B > Next Point gf Cl

X

mildchatza G2 [B] =
&) SEL > pg\ ﬁw E

@ GPs Config 5, 5V Config » N e
Channels Start  Stop Present Recreate Restore View
Direc  t¥ Connection % Next Fault Report [0 Charts Layout
Hardware Generation Options Report  Units Layout
Pointtest Search Test Test Seftings
~Insert/Edit Points - -
Genersl Options ~
i Length FaultAE
Data Eniry: Zand @ v
[ Relative to: Line Legend.
Line Origin
New Line ‘v [ 12! Relative to T Length. {500 Q 0.0 === Search Points
[ Adopting the same line angle: Sequence ®  Found Points
067 intial: [0.00°  Step: [30.00° "
2z [3m00 R: o7 D o
e |70 x [2920 Final: |360.00°  Neof Points| 12 Fail
Characteristic:. @ Search (O) Check Cancel Y Information:

~" Test Point -

Tested Points

7| Current Point

-1l
-
AE BE CE AB BC CA ABC -
. R X 1z| ] -X:
N* | Home | Home  Home  Home | Comp. Ang STake
-7.00 % pmcet ol i R
Lines

-6.00 ‘-S.DD -4‘00\-3‘00 200 -100 0 100 200 300 400 500 600

Errors List Protection Status

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

Figure 39

By clicking on the “Confirm ” button the following search lines are created.
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Start the generation by clicking on the icon highlighted below or through the shortcut
“Alt + G

A= o itz] - CE-
X 0 L_?I.H = | Distanc 202,152 (64 Bits) - CE-6006 (0320711)

Home View Software Options
a ¥, Hrd Config %o GOOSE Config ’ B > Next Point g Clear test
3 Next Line ¥ Clear a

@ cps config 5, SV Config lext Line Clear a
Channels Start | Stop

Direc  ©¥ Connection - ¥ Mext Fault

Hardware Generation

Figure 41

The final result is shown below showing the characteristics of the zones. To zoom in,
left click and drag defining the region to be zoomed in, and then release the button.

8.2.2. Final Result Fault AE

By clicking on the “4E” tab, the final result is verified. It is observed that all points
are within the tolerances given by the manufacturer so that the test is approved.

Click on the “BE” or “CE” tabs if you want to see the results for these types of
faults (not shown in this tutorial).
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8.2.3. Two-Phase Loop

Click on the “Search Test” tab in the previous figure and then, on the “Insert/Edit
Points” tab, click on the “Sequence” button. Choose the fault types in this case only

two-phase faults, i.e.

“AB, BC and CA".

Pointtest Seanch Test  Test Settings

" Insert/Edit Points

Insert /Edit Points
— Apply to ...
L PR X Relative to: Line
< Fault Type:

Mew Line iv

] AE
] BE
] cE

Sequence ...

] aB
[ BC
] cA

(] ABC

O Al

QK Cancel

3

Seanch Check

n nn
(TREE

Choose a start point approximately in the middle of the zone, adjust a length value,
choose a start angle, end angle and step. In this way the search lines are drawn

automatically.

Figure 43
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Figure 44
By clicking on the “C. " button the following search lines are created
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Figure 45

Heating: 0%

Start the generation by clicking on the icon highlighted below or through the shortcut

“Alt+ G
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Figure 46

The final result is shown below showing the characteristics of the zones. To zoom in,
left click and drag defining the region to be zoomed in and then release the button.

8.2.4. Final Result Fault BC

By clicking on the “BC” tab, the final result is checked. It is observed that all
points are within the tolerances given by the manufacturer so that the test is

approved.
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Figure 47

Heating: 0%

8.2.5. Three-Phase Loop

Click on the “Search Test” tab in the previous Figure and then, on the “Insert/Edit
Points” tab, click on the “Sequence” button. Choose the fault types, in this case only
three-phase faults, i.e. ABC.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
30



v
CONPROVE

INDU sr 1A aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS —
Fointtest  Seanch Test  Test Settings

" Insert/Edit Points -

Insert/Edit Poirts

Apply to ... *
Fault Type: - Hne
New Line  |v 7 Relativeto | ] AE [ AB ABC | oD 0.0

Adopting the =g L] BE []BC

T
Goon ] OcE Oca Oa B [o00
e

Sequence ...

oK Cancel | 00 3

=]
=

Search Check

Figure 48

Choose a start point as the origin, set a length value, choose a start angle, end angle,
and step. In this way the search lines are drawn automatically.
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Figure 49

By clicking on the “Confirm” button the following search lines are created.
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Figure 50

Start the generation by clicking on the icon highlighted below or through the shortcut
“Alt + G”.
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The final result is shown below with the characteristics of the zones. To zoom in, left
click and drag defining the region to be zoomed in and then release the button.

8.2.6. Final Result Fault ABC

By clicking on the “4ABC” tab, the final result is verified. It is observed that all points
are within the tolerances given by the manufacturer so that the test is approved.
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Figure 52

9. Report

After finishing the test, click on the icon “Present Report” or through the command
“Ctrl +R” to call the report pre-configuration screen. Choose the desired language as
well as the options that should be part of the report.
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DISTANCE - TEST REPORT

Descr.: Distance Fuction
Date: 17/08/2021 15:13:13

; Software: Distancia_CTC; Version: 2.02.152
Responsible: Eng® Michel Rockembach de Carvalho

1. Device Tested

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

2. Location

Substation: CONPROVE

Bay: 1

Address: Rua Visconde de Ouro Preto, N°75 - Bairro Custédio Pereira
City: Uberlandia; State: MG

Figure 54
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A.1 Terminal Designations

APPENDIX A

Figure 55
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A.2 Technical Data

Mho Phase Distance Elements
Zones 1-4 Impedance Reach

Setting Range: QFF. 0.05 to 64 Q sec, 0.01 Q steps
(5 A nominal)

OFF. 0.25 to 320 Q) sec. 0.01 £ steps
(1 A nominal)

Minimum sensitivity is controlled by the
pickup of the supervising phase-to-phase
overcurrent elements for each zone.

Accuracy: =5% of setting at line angle
for 30 = SIR £ 60
=3% of sefting at line angle

for SIE. < 30
Transient Overreach: < 5% of setting plus steady-state accuracy
Zones 1-4 Phase-to-Phase Current Fault Detectors (FD)
Setting Range: 0.5-170.00 Ap_p secondary,

0.01 A steps (5 A nominal)
0.1-34.00 A p secondary,
0.01 A steps (1 A nominal)
Accuracy: =0.05 A and =3% of setting
(5 A nominal)
=0.01 A and =3% of setting
(1 A nominal)
Transient Overreach: = 5% of pickup
Max. Operating Time: See Figure 3.13-Figure 3.16.
Mho and Quadrilateral Ground Distance Element
Zones 1-4 Impedance Reach
Mho Element Reach: OFF. 0.05 to 64 0) sec, 0.01 Q steps
(5 A nominal)
OFF, 0.25 to 320 Q) sec, 0.01 Q steps
(1 A nominal)

Quadrnlateral OFF. 0.05 to 64 0 sec, 0.01 Q steps
Reactance Feach: (5 A nominal)
OFF. 0.25 to 320 Q sec. 0.01 O steps (1 A
nominal)
Quadnlateral OFF. 0.05 to 50 Q sec. 0.01 Q steps
Resistance Reach: (5 A nominal)

OFF. 0.25 to 250 Q sec. 0.01 £ steps
(1 A nominal)

Minimum sensitivity is controlled by the
pickup of the supervising phase and
residual overcurrent elements for each
zone.

Accuracy: =5% of setting at line angle
for 30 = SIR = 60
=3% of setting at line angle

for SIR < 30
Line Angle: =457 (Quadrilateral)
Transient Overreach: < 5% of setting plus steady-state accuracy
Zones 1-4 Phase and Residual Current Fault Detectors (FD)
Setting Range: 0.5—-100.00 A secondary, 0.01 A steps (5 A
nominal)

0.1-20.00 A secondary, 0.01 A steps
(1 A nominal)
Accuracy: =0.05 A and =3% of setting
(5 A nominal)
=0.01 A and =3% of setting
(1 A nominal)
Transient Overreach: < 5% of pickup
Max. Operating Time: See Figure 3.17-Figure 3.20.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
36



\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Distance Software SEL 311C Relay
Parameter Figure Parameter Figure
Secondary Current 28 Secondary Input Current 07
Frequency 28 NFREQ 09
Phase Seq. 28 PHROT 09
Line Length 29 Z1IMAG 11
Line Ang 29 Z1ANG 11
Znp 31 Z1P 12
Xgn 30 XG1 13
RGn 30 RG1 13
TANG 30 TANG 14
Mod KO 29 KOM1 14
Ang KO 29 KOA1 14
Trigger Time 31 Z1PD 15
Trigger Time 30 Z1GD 15
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