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Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider (Areva)

Model: P632

Function: 50 or PIOC- Instantaneous Overcurrent and 51 or
PTOC — Time Overcurrent

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

Objective: Timed pickup/dropout test of the units of Phase (51),
timed curve survey, instantaneous pickup test of phase units (50).
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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 contacting 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 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
to be 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.
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Sequence for testing the P632 relay in the Overcurrent software

1. Relay connection to CE-6006
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin 7 on relay terminal

(module X093) and the negative (black terminal) of Vdc Aux. Source to pin 8 of
relay terminal (module X093).

VdcAux  RELE
Max. 265V 7 (+)

o DE
£ 8 ()

Figure 1

1.2 Current Coils
To establish the connection of the current coils, connect channels 11, 12 and 13 to pins
1, 3 and 5 of the relay terminal (module X032) and those common to pins 2, 4 and 6
(module X032).

000000 0 CI
©00000 EMEE
14 15 16

"M |12 |13

Figure 2
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1.3 Binary Inputs
Connect the CE-6006 binary inputs to the relay binary outputs.

e BI1to pin 2 and its common to pin 1 of relay module X092.
e BI2to pin 3 and its common to pin 1 of relay module X092.

e BI3to pin 4 and its common to pin 1 of relay module X092.
e Bl4 to pin 5 and its common to pin 1 of relay module X092.

The following figure shows the details of the connections.

K906

BI1 BI3 BIS BI7
S, lete|

®
o0

- .

®
s00
XX

2. Communication with P632 relay

First, open the MICOM S1 Studio and connect a serial cable from the notebook to the
relay. Then double click on the software icon.

MICOM 51 Studio

Figure 4

Then make the connection with the relay. The next step is to extra go all the
information set in the relay. Right-click on “Settings” and “Extract Settings”.
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S MiCOM S1 Studio ¥3.4.1

{¥ Quick Connect...  File View Print Toals

Studio Explorer o x
DA P
= (@ System [Rockembach]
= %@ Device [P632]
= [£ Connections
&% Connection [Connectic|

& [ '

M _] Mew File

s EAm 3 Add Existing File...
[ Lg{ 4 Extract Settings
(i e |

2

21" Properties
Figure 5

The reading of the settings will appear with the name of “000” and can be modified
if necessary. In this case the file name was changed to “Sobrecorrente .

§ MiCOM S1 Studio ¥3.4.1

£} Quick Connect... File  Wiew Print Tools Options Help a O ‘ﬁl

Studio Explorer o X
de X | % Ga R =
=] System [Rockembach]
= @ Device [P632]
= .7 Connections
\;; Connection [Connectio
= |7 Settings
] Diferenc
_] Frequéncia
0
] Sobretensdo
1 MCL 61850
# | Measurements
[ Log Records
| ] Disturbance Records

Figure 6
3. Parameterization of the P632 relay
3.1 Function group DTOC1

After double-clicking on the file, go to “Parameters > Config. Parameters >
DTOC1”. Within this folder, the “Function group DTOC1” function is enabled. This
setting allows the user to work with defined times for the overcurrent function.
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£} Quick Connect...

File
Studio Explorer
da |

1 x

= @ System [Rockembach]
= 4 Device [P632]
= [ Connections
& Connection [Connectio
= [ Settings
| Diferenc
) Frequéncia
) sobrecorrente
] sobretenséo
[ MCL 61850
& [ Measurements
[ LogRecords
[ Disturbance Records

| Search:

Name

= [ Parameters
- [ DeviceID

Function group DIOCL

I3 u Function parameters
- [ Operation
@[ Events

Address (X.Y)  User note

E!!I 056.031

3.2 Function group IDMT1
Within the “IDMT1” folder, the “Function group IDMT1 " function is enabled. This
setting allows the user to work with an inverse overcurrent curve.

S MiCOM S1 Studio ¥3.4.1

£} Quick Connect...  Fi

Studio Explorer
Ha |5 |l

Figure 7

| Search:

= @ System [Rockembach]
= 4@ Device [P632]
= [ Connections
& Connection [Connectio
= [ Settings
| Diferenc
[ Frequéncia
|} sobrecorrente
|] Sobretensdo
[ MCL 61850
# [ Measurements
[ Log Records
[ Disturbance Records

Name
[=-[y Parameters

@ (g DevicelID
= Ly Config.parameters
-3 LOC
-3 PC
[ COMML
caz
IEC
GOOSE
[ GSSE
)3 IRIGB
e
ouTP
[ MEASO
LED

3 MAIN
FI_RC
DIFF

Function group DTOC1 With

[ DTOC2

= 1 —
Function group IDMIL 056.051

#- [ Function parameters

& [ Operation
-3 Events

Value Address (X.Y)  User note

056.031

Figure 8
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3.3 Main
Click on the “+” sign under “Functional parameters > Main”. This screen adjusts
the nominal frequency, the phase sequence, primary currents and voltages, and the
secondary currents and voltages.

S MiCOM S1 Studio ¥3.4.1

¥ Quick Connect...  Fle  View Print

Studio Explorer AX|“Rockembach.P632.Diferenc® | bt
N W= File comments | g Save [ Save as |3 Copy 3 Copy parameter subset | search:
© System [Rockembach] Value address (X.Y) | User note -
= 4 Device [P632) LoGIC
&[5 Connections y Function parameters
& Connection [Connectic Global
= [ Settings B3 B¢
) Diferenc 03 car
| Frequéncia
B - . __________________________________|
o phieoe ¥ Protection enabled Yes (= on) 003.030
[ ccbretenshy Test uode USER No 003.012
3 mcL 61850 ¥ Nominal fregqu. fnom 60 Hz 010.030
@ [ Measurements ¥ Phase sequence A-B-C 010.049
[ Log Records ¥ Inom C.T.prin. end a 200 & 019.020
(3 Disturbance Records ¥ Inom C.I.prin.,end b 2000 & 019.021
¥ Inom C.T.Yprim end a 200 A 019.027
¥ Inom C.T.Yprim,end b 2000 & 019.028
¥ Vnom V.I. prim 110.0 kv 010.002
¥ Inom device, end a 104 010,024
¥ Inom device, end b 104 010.025
¥ I¥,nom device, end a 1.04 010,142
¥ I¥,nom device, end b 104 010.143
¥ Vnom V.I. sec 15 v 010.009
Conn.meas.circ. IP,a Standard 010.140
Conn meas.circ. IEb Standard 010.150
Comn.meas.circ. I¥,a Standard 010,141
Conn.meas.circ. IY,b Standard 010.151
Meas. value rel. IP 0.00 Inom 011.030
Meas.value rel. Ineg 0.000 Inom 011.048
Meas.value rel. Ipos 0.000 Inom 011.058
Meas. value rel. IN 0.000 Tnom 011.031
Meas. value rel. IY 0.000 IN,nom 011.036
Meas. value rel. V 0.00 Vnom 011.032
Settl. t. IP,max,del 15.0 min 010.113
Fct.assign. block. 1 Uithout function 021.021
Fct.assign. block. 2 Uithout function 021.022
Fct.assign. hlock. 3 Without function 021.048
Fct.assign. block. 4 Uithout function 021.049
Trip cud.block. USER Yo 021.012
Fct.assig. trip cmd.1 LOGIC Output 1 (t... 021.001
Fct.assig.trip cmd.2 Uithout function 021.002 v
< 3 © >

3.4 PPS
Make sure that group one
following adjustment:

S MICOM S1 Studio ¥3.4.1

Figure 9

is active, click on the “PPS” option and make the

£ Quick Connect...  File
Studio Explorer e Rockembach.P632.Diferenc* | v X
EEN N =M [ZFile comments | @ Save [ Save as |3 Copy 3 Copy parameter subset | search:
& @ System [Rockembach] Name value address (X.Y) | User note -~
= &8 Device [P632] Meas. value rel. IP 0.00 Inom 011.030
- [ Connections Meas.value rel. Ineg 0.000 Inom 011.048
& Connection [Connectic Meas value rel. Ipos 0.000 Tnom 011.058
= [ Settings Meas. value rel. IN 0.000 Inom 011.031
0 bose Meas. value rel. IY 0.000 IN,nom 011.036
D Frequénda Meas. value rel. V 0.00 Vnom 011.032
0 Sibrioinents Settl. t. IP,max,del 15.0 min 010.113
2 Fct.assign. block. 1 Vithout function 021.021
11 sobretensdo Fct.assign. block. 2 Vithout function 021.022
- M:61850 Fct.assign. block. 3 Vithout function 021.048
@ [ Measurements Fct.assign. block. 4 Without function 021.049
[ Log Records Trip cmd.block. USER o 021.012
[ Disturbance Records Fet.assig.trip cmd.l LOGIC Output 1 (t... 021.001
Fet.assig.trip cud.2 Vithout function 021.002
Fot.assig.trip cmd.3 Vithout function 021.046
Fct.assig.trip cmd. 4 Vithout function 021.047
Min.dur. trip cmd. 1 0.10 s 021.003
Min.dur. trip cmd. 2 0.25 s 021.004
Min.dur. trip cmd. 3 0.25 s 021.032
Min.dur. trip cmd. 4 0.25 5 021.033
Latching trip cmd. 1 o 021.023
Latching trip cud. 2 o 021.024
Latching trip cmd. 3 o 021.025
Latching trip cmd. 4 o 021.026
Fct. assign. fault Vithout function 021.031
= s e ————
Control via USER Yes 003.100
¥ Param.subs.sel. USER Parameter subset 1  003.060
Keep time Blocked 003.063
& [ SEMON
@-Ca FI_RC
(3 General functions
[ Parameter subset 1
[ Parameter subset 2
[j Parameter subset 3
[ [ Parameter subset &
[ Operation
@[3 Events
v
< | 3@ >

Figure 10
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3.5 Main

Click on the “+ sign under “General functions > Main”. In this option, the nominal
voltages on each side of the transformer are adjusted.

S MiCOM S1 Studio V3.4.1

€} Quick Connect...

Studio Explorer X “Rockembach.P632.obrecorrente™ | X

EEN = W= |\ view - [ZFile comments | il Save [ Save as | 43 Copy 13 Copy parameter subset | search:
= @ System [Rockembach] Address (X.Y)  User note Lo
= 4 Device [P632]
@ [ Connections
= [ Settings
] Diferenc
) Frequéncia
) Sobrecorrente
] Sobretensio
[ ML 61850
@ [0 Measurements
[ Log Records £
[ Disturbance Records =

Name value

(v,
g

\["wwl& WO R E
ol e
aie
g2
g8
Bgag
c

5

&

B

5

g

s

i

i
B2

W

® 3 camL
® [ OUTP
& [ MAIN
= & PSS
Control via USER Yes
¥ Param.subs.sel. USER Parameter subset 1
Keep tine Blocked

003.100
003.060
003.063

@ [ FI_RC
- [ General functions
B B MAIN
¥ Vnom prim., end a
¥ Vnom prin., end b
¥ Evalustion IN, end a
¥ Evaluation IN, end b
Hold time dyn.param

110.0 k¥ 019.017
11.0 kv 019.018
Calculated 016.096
Calculated 016.097
Blocked 018.009

[ Parameter subset 1

[ Parameter subset 2

[ Parameter subset 3
% [ Parameter suhset 4

[ [ Operation

- (g Events

B8

& >

Figure 11

3.6 DTOC1 and IDMT

In this field, functions 50 and 51 are activated and the winding that will be protected
is chosen.

S MiCOM $1 Studio ¥3.4.1

£} Quick Connect...

Studio Explorer X | Rocke P632.50brecorrente® | XX
S )& El 7 view ~ [Z|File comments | @ Save [ Save as | 53 Copy 23 Copy parameter subset | search:
= @ System [Rockembach] Name value Address (X.Y) | User note S
= 48 Device [P632] &0a ViE
@ [ Connections @ g MAT L
= [ Settings g Ma1 2
03 Diferenc G lml

|) Frequéncia
[) Sobrecorrente
| sobretenséo
[ MCL 61850
[0 Measurements
[ Log Records
[ Disturbance Records

m

g
&
g
5
"
4
n
I
B
"
o
&
I
&

Control via USER Yes 003.100
¥ Param.subs.sel. USER Parameter subset 1 003.060
Keep time Blocked 003.063
General functions
5 [ MBIN
¥ Vnom prim., end a3 110.0 k¥ 015.017
¥ Vnom prim., end b 11.0 kv 019.018
¥ Evaluation IN, end a Calculated 016.096
¥ Evaluation IN, end b Calculated 016.097
Hold time dyn.param. Blocked 018.009
& Jiw: D10CL e
¥ General enable USER Yes 031.135
¥ Select. meas. input End 3 019.103
o G ML
¥ General enable USER Yes 031.141
¥ Select. meas. input End 3 019.106
@[3 LOGIC
@ [ Parsmeter subset 1
[j Parsmeter subset 2
Parameter subset 3
@ [ Parameter subset 4
& [ Operation
[ [j Events
v
< >

Figure 12
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3.7 Main
Click on the “+” sign near to “Parameter subset 1" and then on “Main” to adjust
the CT connections.

S MiCOM S1 Studio ¥3.4.1

€ Quick Connect...  Fie

Studio Explorer #X | “Rockembach.P632.50brecorrente* |

CEMfey 7 View ~
= © System [Rockembach] Nana
= & Device [P632] ;
@ [ Connections [ Function parameters
= [ Settings &[5 Global
| Diferenc ® 3 BC
| Frequéncia @[3 car
) Sobrecorrente -3 OUTP
0 Sobretenso G- MATN

File comments | gl Save g Save as |3 Copy 3 Copy parameter subset | Search:

value Address (X.Y) | User note A

&

1Y &

[3 LOGIC

[

[ McL 61850 il P58
# [ Measurements

[ Log Records

[ Disturbance Records

Control via USER
¥ Param subs.sel. USER
Keep time
@ [ SEMON

Yes
Parameter subset 1
Blocked

003
003
003.

100
060
063

- FI_RC
[y General functions
[ MAIN
¥ Vnom prim., end a
¥ Vnom prim., end b
¥ Evaluation IN, end a
¥ Evaluation IN, end b
Hold time dyn param
-5 DIOCL
¥ General enable USER Yes 031.135
¥ Select. meas. input End a 019.103
©- B oMl
¥ Ceneral enable USER Yes 031.141
¥ Select. meas. input End a 019.106
(- [ LOGIC
- [y Parameter subset 1
B B MAIN
¥ Phase reversal a PSl
¥ Phase reversal b PS1
@[3 DTOCL
@[3 IDMIL
4 Parameter subset 2
% [ Parameter subset 3
(& [ Parameter subset 4
[ (3 Operation
[ [ Events

110.0 k¥ 015.017
11.0 kv 019.018
Calculated 016.096
Calculated 016.097
Blocked 018.009

010.200
010.204

No swap
No swap

<

v

Figure 13
3.8DTOC1
Click on the “+” sign near to “DTOCI” and then adjust the pick-up values and
actuation time of the 50-1 and 50-2 elements.

' MICOM S1 Studio ¥3.4.1

£} Quick Connect...  File Opti Hlp A W

Studio Explorer BX | “Rockembach.P632.5obrecorrente® | XX
alar = 7 view + " File comments | i@ Save [ Save as |23 Copy 3 Copy parameter subset | search:
& © System [Rockembach] Name Value Address (X.Y) | User note ~
= &8 Device [P632] ¥ Phase reversal a PSL No swap 010.200
@ [ Connections ¥ Phase reversal b PS1 No swap 010.204
& settngs = o UiocL e
[ Diferenc ¥ Enable P51 Yes 076.050
D) Frequénda Block tim.st. IN PS1 Uithout 076.067
D SEEen Gen.starting modePS1 Uith start. IN/Ineg 076.066
0 sabretensio G5 PS1 0.00 s 076.065
& Rush restr.ensbl PSL No 076.063
il J9CL 61850 v I PS1 10,00 Tnom 076.051
# [ Measurements v s> PS1 15.00 Inom 076.052
[ Log Records Isss P51 Blocked 076.053
(231 Disturbance Records I> dynamic PS1 1.00 Inom 076.151
I>> dynamic PS1 1.00 Inom 076.152
155> dynamic PS1 1.00 Inom 076.153
¥t PS1 0.50's 076.057
¥t PS1 0.20 s 076.058
555 PS1 0.50 s 076.059
Inegs BS1 0.25 Inom 076.197
Inegs> P51 Blocked 076.198
Inegs>> PS1 Blocked 076.199
Ineg> dynamic  PSL 1.00 Inom 076.200
Ineg>> dynamic  PSL 1.00 Inom 076.201
Tneg>>> dynamic PSL 1.00 Inom 076.202
tInegs Ps1 1.00 s 076.203
tInegs> PS1 0.50 s 076.204
tInegs>> PS1 0.50 s 076.205
N> PS1 0.25 Inom 076.054
s> PS1 Blocked 076.055
s> PS1 Blocked 076.056
IN> dynamic PS1 1.00 Inom 076.154
IN>> dynamic PS1 1.00 Inom 076.155
IN>>> dynamic  PSL 1.00 Inom 076.156
£IN> PS1 1.00 s 076.060
TIN5 > P51 0.50 s 076.061
£IN>>5 BS1 0.50 s 076.062
@[ IOMIL
[ Parameter subset 2
Parameter subset 3
[ Parsmeter subset 4 v
< >

Figljre 14
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3.9 IDMT1

Click on the “+” sign near to “/DTM1” and then adjust the pick-up values, time dial
and curve type of element 51.

S MiCOM S1 Studio V3.4.1

£¥ Quick Connect.

Studio Explorer 2 X | “Rockembach.P632.50brecorrente™ bt

SEN e =i 7 view ~ [Z|File comments | @l Save [ Save as |23 Copy 3 Copy parameter subset | search:
2@ systech [Rockembsch] Name value Address (X.Y)  User note A~
= 4 Device [P632] IN> dynamic PSL 1.00 Inom 076.154
@ [ Connections INs> dynamic  PSL 1.00 Inom 076.155
[ Settings IN>>> dynamic  PSL 1.00 Inom 076.156
[ Diferenc tIN> PsL 1.00 s 076.060
1 Frequéncia N> BsL 0.50 s 076.061
D T £IN>>> 51 0.50 s 076.062
5 . =wmoo | [/ |
% L} b el ¥ Enable PSL Yes 081.050
i McL61es0 Block tim.st. IN PSL ithout 081.068
# [ Measurements Gen.starting modePSL With start. IN/Ineg 081.059
[ Log Records 65 P51 0.00 s 081.058
(231 Disturbance Records Rush restr.ensbl PSL No 081.060
¥ Iref,P P51 1.00 Inem 081.051
Iref,P dynamic  PSL 1.00 Inom 081.052
¥ Characteristic P PSl IEC Very Inverse 081.053
¥ Factor kt P PS1 1.00 081.054
Min. trip t. P PSL 1.00 s 081.057
Hold time P 5L 0.00 s 081.055
Release P 5L ithout delay 081.056
Iref,neg P51 Blocked 081,111
Iref,neg dynamic PSL Blocked 081.112
Character. neg. PSL Definite Time 081.113
Factor kt,neg  PSL 1.00 081.114
Min. trip t. neg PSL 1.00 s 081.117
Hold tiue neg  PSL 0.00 s 081.115
Release neg PsL Without delay 081.116
Iref,N 5L Blocked 081.061
Iref,N dynamic  PSL Blocked 081.062
Characteristic N PSL IEC Standard Inverse 081.063
Factor kt,N L 1.00 081.064
Min. trip t. N PSL 100 s 081.067
Hold time N 5L 0.00 s 081.065
Release N 5L ithout delay 081.066
% [ Paraueter subset 2
(] Parameter subset 3
% [ Parameter subset &
[ Operation
& (g Events
v
< >

Figure 15
3.10 ouT
Click on “Config. Parameters” and then “OUT”. In this option, the binary outputs
are designated with the trip signals.

' MICOM S1 Studio V3.4.1

€ Quick Connect... e print Options  Help  # &
Studio Explorer X' | “Rockembach.p632.Sobrecorrente* | v X
EEW e =) 7 view ~ [ File comments | g Save [l Save as | i3 Copy 3 Copy parameter subset | search:
= @ system [Rockembach] Name Value Address (X.Y) | User note ~
= 40 Device [Pe32) 5 & Parancters
@ [ Connections & [ DeviceID
= [ Settings o [ Config.paraneters
] Diferenc @[3 LoC
) Frequéncia w3 BC
[ Sobrecorrente 5-03 corl
[ Sobretensio -0 a2
, w4 IEC
[ MCL 61850 = coose
@ (1 Measurements i GSSE
[ LogRecords & [ IRIGB
1 Disturbance Records & g INP
. =wworr ! ___ ! ! _______________________________|
Fot. assignm. K 901 Without function 150.193
Fot. assignu. K 902 Vithout function 150.196
Fot. assignu. K 903 ithout function 150.199
¥ Fot. assignm. K 904 DIOCL Trip signal tI> 150.202
¥ Fct. assignm. K 905 DIOCL Trip signal tI>>  150.205
¥ Fot. assignm. K 906 IDMIL tIref P> elapsed  150.208
¥ Fct. assignu. K 907 IDMIL Starting Iref,P>  150.211
Fot. assignm. K 908 Vithout function 150.214
Oper. mode K 901 ES updating 150.194
Oper. mode K 902 ES updating 150.197
Oper. mode K 903 ES updating 150.200
Oper. mode K 904 ES updating 150.203
Oper. mode K 905 ES updating 150.206
Oper. mode K 906 ES updating 150.209
Oper. mode K 907 ES updating 150.212
Oper. mode K 908 ES updating 150.215
[ MEASO
LED
(3 MAIN
@[3 FI_RC
& [ DIFF
[ FEF_L
[ REF 2
(3 DTOCL
(3 DTOC2
@[ IIMIL v
< >

Figure 16
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After making all the adjustments, right-click on the “Parameters” folder and send the
changes to the relay.

S MiCOM S1 Studio ¥3.4.1

£} Quick Connect...  Fi print  Tools Options Help # & & &
Studio Explorer X | “Rockembach.P632.Sobrecorrente* | v X
2y | oan [E= s = =
CEN e = ] 7 View v :—%File comments | g Save g Save as |53 Copy 3 Copy parameter subset | search:
& @ System [Rockembach] Name Yalue Address (X.Y)  User note o}
5 8 Dovis P62 e e ]
@ [ Connections & [j Devic| | Change user note Cir+Enter
= [ Settings [y Confil A4 Extracting settings from device
Dif
Q Iere[‘:_ ‘ Send data to device
) Frequéncia <
[ Sobrecorrente =l Savein Print File
L] sobretensso 53 Copy selection Ctr+C
[ MCL 61850
@ [ Measurements Collapse
[ Log Records Collapse all
[ Disturbance Records Expand al
Fct. assignm. K 901 Without function 150.193
Fct. assignm. K 902 Without function 150.196
Fct. assignm. K 903 Without function 150.199
¥ Fct. assignm. K 904 DIOCL Trip signal tI» 150.202
¥ Fct. assignm. K 905 DTOC1 Trip signal tI>> 150.205
¥ Fct. assignm. K 906 IOMT1 tIref P> elapsed 150.208
¥ Fct. assignm. K 907 IDMI1 Starting Iref, P> 150.211
Fct. assignm. K 908 Vithout function 150.214%
Oper. mode K 901 ES updating 150.194
Oper. mode K 902 ES updating 150.197
Oper. mode K 903 ES updating 150.200
Oper. mode K 904 ES updating 150.203
Oper. mode K 905 ES updating 150.206
Oper. mode K 906 ES updating 150.209
Oper. mode K 907 ES updating 150.212
Oper. mode K 908 ES updating 150.215
{3 DTOCL
v
< >

Figure 17
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4. Overcurrent software adjustments

4.1 Opening the Overcurrent

Click on the CTC application manager icon.

(:-. Conprove Test Center

Figure 18

Make a double click on the Overcurrent software icon.

&= Conprove Test Center 2,02,160 —

W Statistical Analysis

Copyright © Conprove 1984 - 2021

a———
G Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
Cuick i Differential Wl Multimeter
& 174
@L WL Aux LE{F' Pawer Directional
ﬂIﬁ Calibration T Distance
T Teste Plan % Master
Remote Generation Meter
£ PSBOOS Setup
_ﬁ,l Ramp Equipment Set. / Tests
i Ll: Hamonic Restraint # Settings
F’rlmary % Sequencer /B Update Fimware
Primary Tests % e tw Software Language
$ CT | ;7 Overcurrent
&oyT @1
™ Transducer
<1 Transformer IE*) T SuppDrt
) Documentation and assistance
€2 Resistance Y VoltsPHz _
W PMaster \L Tutorials
= D Videos
=3 Contact
Other 73 Foum
Addttional applications i Manual
Transient View & Quick Guids
& 2
= Validate PDF Repaorts @ Seff-diagnosis
q}
B

& Remote Access

Figure 19
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ADY=1-E3
m Home  Display  Software Options (2]
&, Hrd set <% GOOSE Set - e Ll e
P |Settings
@ sync.set s, svset
Channels Start
Direc T Connedtion General Inform.  System  Notes 4Obs.  Explanatory Figures  Check Lt Others  Connections
Hardware T
Pickup Time  Test Settings | Overcumert Brs Date ,7 |
Insert/Edit Points <
) Tested device
Insert/Edit
e Fault A-B-C
L seeneoud o Angle 0
New Poirtfw Legend:
: P:
Location: == Test Line
Substation: | ~] —  Pickup Found
Address: | ] Colors OK  Ermor
Test Points c: | v ZEE v -
Poirts Tested
Responsble Current Point
Ne  Faut | Angle Status Name: | ] -m
-t
Tool Test
CE6006 Series Num.: [1730676630210111001 130K
Defaut  |v Ftares oK
Type: |Gowps | Faut & Angle : 2

Errors List Protection Status

13 | ON Line New

Aux Source: 0,00V

Figure 20

Heating:

2

4.2 Configuring the Settings
When opening the software the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise click directly on the “Settings” icon.

j? | 0 L_? H = | Overcurrent 2.02.160 (54 Bits) - CE-6006 (1730616)

Home Display Software Options
G Hrd Set "0 GOOSE Set B > Mext Point o Clear test 7— | s Waveform
” i - =
@ sync, Set 5, 5V Set ¥ Me ne ? Clear a 5|_. Phasors
Channels Start  Stop Settings
Direc T4 Connection
Hardware Generation Options
Figure 21

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.
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4.3 System

Figure 22

I Z
INSTRUMENTOS PARA TESTES ELETRICOS
Settings
General Inform.  System  Motes & Cbs. Explanatory Figures Check List Others  Connections
Test:
Overcument Descr: | Phase Overcurent Date: |
Tested device:
Identf: (23031982 ] Model [PE32 |
Type: | Transfomer Protection «|  Manufacturer: [AREVA SCHNEIDER ~
Location:
Substation: [CONPROVE |
Bay: |1 ~
Address: |\."\scnnde de Ouro Preto, 75 - Custddio Persira v|
Cty: [Uberandia v State: (MG«
Responsible:
Name: |Miche| Rockembach de Carvalho v|
Sector: |Eng\neenng u‘ Registry: |[00001 v|
Tool Test:
CE-6006 Series Num.: |173{PE1G€3021D111DD11XXX
Default 'v Preferences CK 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

Overcument

NOOT

Nominal Impedance

General Inform System

Source

Notes & Obs.

a

Frequency:

Phase Seq.:

60 Hz ~
ABC ~

b

Jp power:

Tg:

Primary Voltage (FF):
{FN):

Primary Cumrent:
Secondary Voltage (FF):
{FN):

Secondary Cument:
WTRF:

CTRF:
VTRD/VTRF:

CTRE/CTRF:
Invert Polarity
O vTsF
Ovro

[47.80 MvA

[1553MvA
[3s0Kkv
[200ka
MoV
X
[so0A
[0
[w00
oo
[0

[JcTsF
Octe

.\W-

Fa'a'a Al

Explanatery Figures Check List ~ Others Connections

_I!;,;.‘:n" OForward @Epe

LRl

HAH

Phase F Neutral | N Ground  E

FN

D [4] b EP

Displ.

k to V0.
kto V2.
kto 10:
kto 12

D

o
o
[ton
[too

Defautt  |v

Figure 23

Cancel
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There are other tabs where the user can enter “Notes & Obs., 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.

5. Overcurrent Adjustments

5.1 Overcurrent Screen > Settings
This tab adjusts whether the function has directionality, the way to view the current
graph by time, the scale used and the tolerances for time, current and angle. These
tolerances should be consulted in the relay manufacturer's manual.

Settings X
General Overcurent Elements
General Options
Owercument
[] Enable Directionality V-50" (Square
I Curves Composition: Curve with the lower time  ~ I
Pickup Mode Settings:
Pickup Definition: Setting in Amperes e
1.00A
Curves Display Mode: Muttipliers for Tests of
o Seq-and Seql
1[Alxt -> lin Amperes

Negative Seq. |1

(® | [m]xt->in Multiples

Zero Seq.: |3
Multiples Reference: Lower Pkp ~
|'I = Cument Tolerance

Relative: |5.00 %

| Scae mtomaic - | Absolute:[0,10 In

1,00
Time Tolerance Anale
20,00 Tolerance
Relative: | 5,00 % bsalute:
Absolute: 40,00 ms |3.00-
Default iv Preferences QK Cancel
Figure 24

5.2 Overcurrent Screen > Overcurrent Elements > Phase

Here you must configure the two overcurrent elements, one with an inverse curve and
one with a definite time. To do this triple clicks on the highlighted icon.
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Settings K
General Definitions
Residual Seq+ Seq- Seql =
Cwercument _év = ' __;v
N2 Enab Desc Curve Pkp Pkp[A] | DiallTime D:F. Colo

1@ iPhese | - | - - ||
2 |[¥] |2_Phase - - - - - -
3 [[¥] |3_Phase

Total Characteristic Single Charactenistic Individual Directionality
50

20

10

5.0

20

Default iv Preferences QK Cancel

Figure 25

For the first element change the name to “Iref,P” choose the curve type, pickup
value, time dial and dropout factor. Repeat the same procedure for the second and
third elements changing the name to “I>" and “/>>", choosing definite time and
parameterization the values of “Pkp”, “Tmp” and “Drp”.

1
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Settings X
General Defintions ~ Owercument Hements
Phase FResidual Seq+ 5Seq- Seql
Overcument ._{gv & v | =l
N2 Enab Desc Curve Pkp Pkp[A] DialiTime Drp Co
[¥] | Iref.P IEC Wery Inv. - 1.00 A 1,00 A 1.00 0.950
2 ¥ Iz Defined Time *| 1000A 10,00 A 0,500 s 0,950
Total Characteristic Single Characteristic Individual Directionality
5000
2000
1000
500
200
100
50 E=
20 F
10 |-
50 E:
20F
1.0
050
0,20
0,10
0.
Default Ev Preferences QK I | Cancel |

Figure 26

6. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

;? A= A" EX Sobrecor 2.02.152 (64 Bits) - CE-8006 (0320711)

Home Display Software Options

= Hrd Set =" GOOSE Set ¥ Mext Point o Clear test
@ sync.set s, svset v % Mext Line % Clear all

Start  Stop
1 Connection

Hardware Generation

Figure 27

Then click on the highlighted icon to configure the hardware.

Rua Visconde de Ouro Preto, 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

19




CO

IDST

ROVE

A 3ZCOMERCIO

Choose the channel configuration; adjust the auxiliary source

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

O 2x 60 A: 200 VA
O 1x 120 A: 400 VA

O 2x20A; 400 VA
O 1x30 A 600 VA
O 1x 24 A 1100 VA

(O Mot Used

[] Connect CTs

TIF: Toavoid performance protection, connect the cument channels before confirming the stting

Settings s
Master Slave Binary Outputs: Auniliar Source:
Inttial State 250
Model: | CE6006 Serial N® 03207116302101110011X% BO%: (N0 -
20V
BOZ (NO v~
Analog. Outputs: Defauit Fi
EnlEr Ok @ BOX NG~ = v
Defauit - Voltages )
BO4: |NC —
O 6x300V. 50 VA
O 3x300V; 90 VA 48V
O 3x300'V: 150 VA V1 V2 V3 V4 V5 V6 Curerts Analog Input: v
R Y XYY X
QO 2x300V; 200 VA 1A 100mV/A (108) ~
000000 — o
O 1x300V; 400 VA 1B: | 100mV/A (108) ~
IC: | 100mV/A (108) 110,00V
Binary Inputs
®) Mot Used ] Connect VTs Contact | 5Vpk 50 Upk 100 Vpk
Defautt - Cuments: B 14 BI1 & BI2: .
@ 6x20 A 50 VA 8
O 320 A 0VA ~ NI N2 | N3 (N4 NS| NE BI3 & Bl
O 31204150 VA psaps M
3x40A; 150 VA
O3x preme M

7
INSTRUMENTOS PARA TESTES ELETRICOS
Channels Direct. m] *
o
5| Model Reset for Hard. *, O Basic Hard: | adapt 1108 I- Nodes ——
Connected Set
CE-6006 Advanced
b s @ E:g GOOSE.. Autoassociate I' Autoassociate I' Cancel
% Serial Number:
5 . s I I
& 03207116302101 110071 133X vl o ON Line v 5. Value... Clean - Clean - mport Export 2
QOutputs: Analog. and SV Inputs: Analog. and SV Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
NOD . - Analog Outputs Sampled Value Outputs «L)|»
0 " d AYY
— 5 Voltage Channel ¥ - - v
" P O Forward @ Ep» iohtage Channels
Nominal Line Source J”:';‘:,‘L'"" Descr. Hardware Node Point
HHH
Frequency: |60 Hz w
Phaze Seq.. |ABC ~
Jp power: [47.80 MVA
Tp: |15.93 MVA
Primary Voltage (FF): | 13.80 KV
(FMN): |7.97 KWV
Primary Cument: |2 00 kA L
Secondary Voltage (FF): |115.0V
iF): [e8.20V ErEU@ETES L IV [~
Secondary Curent: |5,00A Voltage Channel Currents ‘ Channel | Descr. Hardware Node Point
| [ ORI oo oo b
ULyl 20.0 FN |2 Vb F |6 Ib AQ_lD2 AD_I02 12 - | NOD1 *|lb -
CTRF: 400.0 3] w 7 [ AO_ID3 v AD_I03 13 ~|[noot  vlie o~
VIRD/VTRF: |1,00 Wab E |8 IE ~ AD_I04 14 - | NOD1 *|up -
CTRE/CTRF: [1,00 FF | Ve | EP || IEP «| |ao_os 15 ~[noot  w|up -
Reverse Polarity: Vea AD_I08 3 ~[noot D -
O vTsF Oectsr D [¢] wo
v OlcTE o 2| o | b
kV2 k.2 ~
[] Equal Parameters Among Nodes k |toVD ‘1.DD to V2 |1.00 k to 1D |T.DD to 12 |1.00
Figure 28

and the stopping

Figure 29

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

Channels Direct. O X
o
§ Model A (@) Basic Confirm
Set

CE-6006 Advanced
p o %0 GOOSE... Cancel
= Serial Number:
c 0320711630210111001130¢x - = 5, 5. Val
= 03207116302101110011 ON Line 5. Value... Import... Export..

Figure 30

7. Test Structure for Function 50/51

7.1 Test Settings

On this tab you must configure the direction of pickup and trip signals with the binary
inputs, in addition to configuring the generation channels. You can configure pre-
faults and post-faults if necessary.

F | O 3 [ = | Overcurrent 202,160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options 2]
CrHdSet <0 GOOSE Set B I > NextPoint g Clear test EI f Waveform el [V F,} 9 E‘Z/Z
@ sync.set s, Svset » Nextline 4 Cleara > L

sart Sow s e View

=1 3. phasors PillEs *
ettings Present Recreate Restore Vier
+ @5 Charts Layout

Hardware Generation Options Report  Units Layout

Pokup e

Channels
Direc €3 Connection

Direction of the Generation Channels [ Enable Pre-Faut 1 [ Enable Pre-Faut 2 [ Enable Post-Faut Voltage Settings
Goneration Cloredd Votage LL
it S Appl. in fautts LL
Vva v
750V
" =
Ve - Voktage LN
= < Appl. in ctherfaulls
3320V
s 20101 (Hrd 1) - -
b AD_I02 (Hrd. 12 - VTRHewtral VTRPhase:
[ 70103 (Hrd: 1) - o0
IE M CTRGroUNd/CTRPhase:

’

1,00

[ Inv. Phase VTs
Binary Outputs & Goose - Fait

[ Inv. Newiral VT
B0 0.0.0.0,0.0 -
oo [ Inv. Phase CTs
[ v, Ground CT
Direction of Operating Interfaces Pickup Limts Pickup Test
I.:H Resdudl  Seq+  Seq- | Seql nitial [NA v | [VSeq Min ov Initial step: Absolute Resolution: | 100,00 mA
o m—r e [Seq- Min. | 0A Min. Resolution |  Relative Resolition: [0,10 %
1 | retP BIO4 (Hrd BK)  ~ |BID3(Hrd BI3) = Sl ov [ Wiait Time for each Incremenation: |0,75 5 ]
2 1> BIOT (Hrd BIT) = | BIOT (Hrd: BIT) = 210 Min 0A Neither -
- = VSeq+Min. |0V
8 == 502 (Hrd: B12) SI02 (Hrd: B12) : . Maximum Wating Time of Non-Operation Region: [120,00 s
1Seq+Min.  |0A
* Lovia cro plcd o foka Waiting Overtime of Timed Curve: [10000ms
I Trgger Interf. | Software ~ I = i BT B R Based Only in Generated Values
Aguardar PPS [] 0,00s Cycle to Cycle Generation
3| ONLine New AwcSource: 110,00V | Heating: 0%

Figure 31

7.2 Pickup screen

On this tab click on “New Point” and choose the type of fault (it has all types), if you
want to test dropout and the software searches for pickup and dropout fully
automatically. In the figure below, the “Fault Type” ABC was chosen.
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# | O 5 [ = | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616} x
Home  Display  Software Options
GrHrd Set €59 GOOSE Set [3 [ > NextPoint g Cleartest 3 Waveform 4 f\/ M 7
@ syncset 5, svset % Mextline €4 Clearall =1 5 Phasors © Pl ®
Channels Start  Stop Settings Present Recreate Restare Viev
Direc  t3 Connection Report | [B8] 8 Cn S
Hardware Generation Options Report  Units Layout
Tine  Test Seftings
/ Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality B
General Options 5000 e O Fault A-B-C
Test Point -
o
[ Enable the DropOut test 20 Angle 0
New Point || 1 d
e R oo L o
500 1 === Test Line
1 — Pickup Found
| Fault 200 1
1 0 O 1 M O 001 O o o o o o Dropout Found
Confim Cancel 100 \‘ Colors: OK Ermor
b
Y
= - D X
N
Foints Tested
20 Current Point
ne | (Pickwp | Pickup  Pickup  Pickup | PkpError | PkpError DrpError  DrpError Stats e, -m
Nominal | Min Max Real 3] Abs %1 Abs N
50
20 Ra
1.0 |
050
0.20
T MultPkp
Poirts 050 10 20 50 10 20

Errors List

Protection Status

€3 | ONLine New Aux Source: 110,00V Heating: 0%

Figure 32

Start the generation by clicking on the icon highlighted below or using the

command “Alt +G”.

ﬁ? | 0 u% H = | Owvercurrent 2.02.160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options
a G Hrd Set €0 GOOSE Set ’ B > Next Point
@' sync, Set S5, 5V Set #r Mext Line
Channels Start | Stop
Direc  ©4 Connection -
Hardware Generation
Figure 33

7.3 Final Result of the Pickup Test

In this test, the values found for pickup, dropout, and percentage and absolute errors

{ Clear test

'
4 Clear all

can be viewed in order to pass or fail the test. Other options are generated values,

dropout factor, reference curve, angle and fault.
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7 =1 kX Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616) - x

Home  Display  Software Options 2]
GF HrdSet % GOOSE Set ’ B > MextPoint g Cleartest e waveform 72 f\, M ﬁ%’
7 . >
@ sync set Pl *

s, SV Set % NextLine € Clearall — 3 Phasors
Channels stat  stop Settings Present Recreate Restore View
Direc  t¥ Connedion - Report m ®  Charts layout
Hardware Generation Options Report  Units Layout

Pickup Time  Test Seftings

/Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality o
Insert/Ed 5000
" TEes O Fault A-B-C
+ o
: Enable the DropOut test 2000 i Angle 0
New Point | end.
i P 1000 Leg
500 = Test Line
— Pickup Found
Remove 200
S O 0 ) O o o s Dropout Found
EI0L) 100 \| Coors: NT OK Error
At
N
Test Points o ED i
\
Points Tested
20 Current Point
, | Curveof | Pickup Pickup | Pickup | Pickup B
N | Reforonce | Nominal  Min Max | Real Status 10 v
50
01-01 [ 1000A | 850A | 1050A | 985A Passed
20 i
002 | b 1500A | 1425A | 1575A | 1481A Passed
10
01-03 i Iref P 1004 05004 1104 1024 Passed 050
020
a0 filitPkp
Type: | Poinis « [ Faut & Angle [ Ref. Curve [ Pickup Info [ DropOut Info [ ] Factor Omp Infe [ ] Emor [] V&l 050 1.0 20 50 10 2
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Figure 34
7.4 Time screen

On this tab, the operating times are evaluated. As the binary outputs of the curve and
set time are separated there will be two or three evaluations of time in higher ratings
to 10,0A /15,0A (one time for each element). For convenience, a sequence of current
values will be inserted for time evaluation. It was chosen value 1,00A as the initial
value, 20,00A and the final value 2,00A as increment step and the fault ABC.
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Start the generation by clicking on the icon highlighted below or using the
command “Alt +G”.
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Figure 36
7.5 Final Result of the Time Test
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Figure 37
It is verified that all operating times are within the range allowed by the relay
manufacturer.
8. Report

After finishing the test, click on the “Present Report” icon in the previous figure 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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APPENDIX A
A.1 Terminal Designations
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A.2 Technical data

Definite-time and inverse-
time overcurrent protection
Deviation: £ 5 %

Definite-time stages
Deviation: £1 % + 20 to 80 ms
Software version -603 and up:
Deviation: £1 % + 20 to 40 ms

Inverse-time stages
Deviation for | 22 lref: £5 % +10 to 25 ms
For IEC characteristic ‘extremely inverse': £ 7.5 % +10 to 20 ms

APPENDIX B
Equivalence of software parameters and the relay under test.
Table 1
Overcurrent Software P632 Relay
Parameter | Figure Parameter Address | Figure
Frequency 23 Nominal frequ. fnom | 010.030 09
Phase Seq. 23 Phase sequence 010.049 09
51
Pkp 26 Iref, P 081.051 15
Dial / Time 26 Factor kt, P 081.054 15
Curve 26 Characteristic P 081.113 15
50-1
Pkp 26 | > 076.051 14
Dial / Time 26 tl > 076.057 14
50-2
Pkp 26 | >> 076.052 14
Dial / Time 26 tl >> 076.058 14
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