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Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider

Model: SEPAM T42

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

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

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

Version Control:
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any
responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just user contacts us via email
suporte@conprove.com.br

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

This document is intended as a guide only; the manual of the equipment under test should always
be consulted.

ATTENTION!

The equipment generates high current and voltage values during its operation.
Improper use of the equipment can result in material and physical damage.

Only suitably qualified people should handle the instrument. It should be noted that the user

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the SEPAM T42 relay in the Quick software

1. Relay connection to CE-6710
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. Vdc to pin 1 on the CSH

terminal of the relay and the negative (black terminal) of the Aux Source Vdc to pin 2
of the CSH terminal of the relay.

Aux Vdc

Max.
300V

G

Figure 1

-

1.2 Voltage Coils

Connect voltage channels V1, V2 and V3 to pins 1, 2 and 6 of the relay respectively,
connecting the three common ones to pin 3. Note: Voltage pins 3 and 5 must be
short-circuited.

A ANALOG OUTPUTS

"0 | 00
=g
O : @ @
1
00 00
e
00 00
- @@
- @O
Figure 2
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1.3 Binary Inputs
Connect the binary input of the CE-6710 to the binary output of the relay slot CSH.
e BI1 to pin 05 and its common to pin 04;
e BI2 to pin 08 and its common to pin 07;
e BI3to pin 11 and its common to pin 10;
e Bl4 to pin 14 and its common to pin 13.

The following figure shows the details of these connections.

( [ BINARY/AN/LDG INHUTS A
Ky o / S / ol ] ® o
© © ©
BIZ BI8 BI9 BHMO BIM1 BI12
©@ 00 © 0 ©
000000

Figure 3
2. Communication with the SEPAM T42 relay

First, connect a serial cable from the notebook to the relay. Then double-click the
SFT2841 software icon.

Figure 4

When opening the program the following screen is shown:
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B sFra w173 e

’fﬁ English [UK] ~

“Welcome to SFT2847.

your Sepam configuration software.

Do you want to...

Connection. ..

of 2

— Sepam — E azergy Sepam
Series 20 Series 40 Series B0 Series 80
&pplications 20 Applications 40 and 50 applications B0 Applications 80
U e | e 5
Comparizan. ..
| EstsFT2es |
Figure 5

To initiate communication click on the icon illustrated below:

&

Figure 6

Then, the main screen appears, where the “Sepam hardware configuration” tab is
already selected. In this tab, the user indicates whether there are additional modules in
the relay for the software. The relay used for this tutorial has the following settings:
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ﬂ SFT2841 v 17.3 - Sepam series 40 - [Connection window] - O x
ﬂ File Edit Operation Sepam Application Options Window 7 - & x

=i O = Sl S| AL & 9 NS -

Sepam hardware configuration l General chalacteristics] CTNT Supewision] Program logic | Password

Hardware configuration |

Sepam model
" M model [without fiked advanced UM

Syl by |Transformer T4z

Sepam label |Sepam HRRH * MD madel [with fixed advanced UMI) |
I
Optonalmockes Synchronization mode ,W‘ !
[ MES [Input / output rodule)
{+
i

[~ MET1483 (3 temperature senzors module] number 1
-
[ MSA141 (1 analog output module)

=

R R ER

™ ACEx=x [Communication interface)

!- = l'.‘_.unn&cted Transformer T42 Sepam oo i Operation Remote controls en 25/M07/2022 09:16:30
Figure 7

3. Parameterization of the SEPAM_T42 relay

The next step is to adjust the rated frequency, rated primary voltage and rated
secondary voltage values. The values of these parameters are in the table below:

Table 1
Network frequency 60Hz
Rated primary voltage | 13,8KV
Rated secondary voltage | 115V

3.1 General characteristics
In this tab, the values described above are adjusted, in addition to other fields. What
is highlighted in red is vitally important for the test to run properly.
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i ﬂ SFT2841 v 17.3 - Sepam series 40 - [Connection window] - O x
| ﬂ File Edit Operation Sepam Application Options Window 7 - & x

D3 EHS @l sefrt| FL &9 Ao a

Sepam hardware confiquration  General characteristics ] CTNT Supewision] Program logic | Password

General characteristics | Apply | Cancel |
Metwark frequency Curent ransformers Meter increment
Rated secondarny curent B4 CT -

Active energy

Mumber of CT ITI213 - ID.I— W:‘
Rated primary current [In) 500 A :‘
This choice determines the zetting group

active for all the protections. Base cuent {Ib) 40N A :‘ Reactive energy
01 kVarh j

Selection of active getting group

|Setting group A j |ntegration perniod =} | mn

Remote setting enabled Residual curent |N0ne ﬂ

= . =[5
E- Rated residual current (In0) 1 = :‘

" Yes

Sepam working language Woltage transformers

Rated primary voltage [Unp) 138 kW :I

™ Local language

Rated secondary waltage [Uns) M5 ~| v
Incomerfeeder ) TVava
YT connection type R -
" Feeder Residual voltage measurement sum of 3
Edit Sepam label
‘- £ |Connected Transformer T42 __Sep_-gm_:_qc_:gg__ B Parameter setting_f{_gmute cuntr_cl!s en 25/07/2022 09:19:36

~ Figure 8

After the settings are configured, click on the “Apply” icon highlighted in green in
the previous figure so that the software sends the changes to the relay. Before this
occurs a password is required.

|dentification hod

Paszwiard

li
Cancel

~ Figure 9

Enter your password for the changes to take effect. Whenever a parameter is changed
its password must be entered.

Note: the default password is 0000.
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3.2 CT/VT Supervision

In this field, disable all functions, so that they do not interfere with the test.

- N S S S T
i il SFT2841 v 17.3 - Sepam series 40 - [Connection window] — O X

E File Edit Operation Sepam Application Optiens Window 7 - 8 x

s a|[@hiedim Fihedsy <

. . . . |
Sepam hardware comflguratlon} General characteristics  CTAYT Supervision ] Program Ioglc] Password

CTINT Supewision Open advanced parameters |
Current transformer supervision, CTS Woltage transtormer supervision, VTS
0n r On r

Use linw Mirw criterion . .
CTS Time delay 150 ms :I Time delay, liny Yinw

 Ves ’1— ’s_::I

Behaviour on 46/46B C/5TN/32P/320 Check loss af 3v/20
) @ Time delay, loss /20
" Mo action Mo

@ Inkitition " Ves 1 ls_j

Behaviour on 27/270 /32P/320) /47 /59/53N /514

" Mo action

& Inhibition

B ehaviour on 67 Behaviour on 67N

" Mo directional " Mo directional

& Inbibition " |nhibition

‘- £ |Connected Transformer T42 Sepam X000 - Parameter setting Remote controls en |25/07/2022 09:33:48
Figure 10

3.3 Program logic
In this field, the nominal state of the binary outputs is set.

ﬂ SFT2841 v 17.3 - Sepam series 40 - [Connection window]

ﬂ File Edit Operation Sepam Application Options Window 7
|0 @ HE R 2 AL A -

— - — |
Sepam hardware configuration I General charactensllcs] CTA/T Supervision  Program logic l Password

- & X

Program logic

Circuit breaker control
* Mo

" Yes ‘

Logic discrimination Azeignment of logic inputz

i+ Mo

| | Logic [nput | Megative | Latch. |
" Yes

Fielay output parameters

Used Caracteristics | Impuls.

01 Yes normally open

oz ez narmally open

03 ez normally open

04 ez normally open

'- £ |Connected Transformer T42 Sepam oo Operation Remote controls en 25/07/2022 09:35:45

Figure 11
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The next step is to adjust the undervoltage and overvoltage functions. To do this click

on the icon below:

B} [ |80 =[] Fet

Figure 12

3.4 27/27S: Undervoltage
Up to two definite-time stages can be set for this function. For this tutorial, the
settings shown in the following table are used. Where element 27-1 uses binary
output O3 and element 27-2 uses binary output O4 for trip signals.

Table 2
Element | Voltage % | Voltage | Delay
27-1 90% Vnp | 59,76V 2S
27-2 60% Vnp | 39,84V | 1s

B 5FT2841 v 17.3 - Sepam series 40 - [Connection window] - O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 X
(= DEFHES >Rt AL N LAY -

| 50;’51]50N£51N] EDEFI 46 ]4EIHM5] E7 ] E7H 2?#2?‘8] 53 ] 53N ] 47 ] a1 ]38;’49T]

271278 : Undervoltage |
On Latching Yaltage mode  Yaltage threshald Delay
Element 1 v r Phase-to-neutral  + o0 Evnp 2 5 ::‘
B aiiE v - Phaze-to-neutral + B0 %Vnp 1 s ::‘

Tripping behaviour

01|02 03|04t |L2|L3|L4|L5[LE] L7 L8| La Engiish Local Rec.
Elernertt 1 “ UNDERVOLTAGE [JSUB TENSAD A

Element 2 X IRJUNDERVOLTAGE JJSUB TENSAD ®
!- £ |Connected Transformer T42 Sepam oo Parameter setting |Remote controls en | 25/07/2022 09:39:19
Figure 13

Note: The other functions are all disabled so as not to interfere with the function
27 test.
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Up to two definite-time stages can be set for this function. For this tutorial, the
settings shown in the following table are used. Where element 59-1 uses binary

output O1 and element 59-2 uses binary output O2 for trip signals.

Table 3
Element | Voltage % | Voltage | Delay
59-1 110% Vnp | 73,04 25
59-2 140% Vnp | 92,96 1s

ﬂ SFT2841 v 17.3 - Sepam series 40 - [Connection window]
|
ﬂ File Edit Operation Sepam Application Options Window 7

i - )
(DS >hsodfit LAY N
| s ] EUN£51N| EUEFI 45 ]49HMS] EYV ] EVM ]2?#2?8 59 l 59N ] 47 ] N ]38#49T] [
59 : Overvoltage |
On Latching Yoltage mode  Yoltage threshold Delay
Element 1 4 - Phage-to-neutral  » [110 =vp 2 IS_::‘
Element 2 © r [Fhasetoneual »|  [140 2 [T [ =]
Tripping behaviour
|01 02003 [ 04|01 [L2[L3|L4[L5(L6|L7[LE]LS] English Local Rec. |
Elemnent 1 OVERVOLTA SOBRE TENSAL #
Element 2 HE OVERVOLTAGE ~ WSOBRE TENSAD  [RES
|
‘ (3 Cunn&cte_d___ '_ﬂjnsfurmerT& Sepam oo Parameter setting | Remote controls en | 25/07/2022 09:43.54
Figure 14

Note: The other functions are all disabled so as not to interfere with the function
59 test.

3.6 Set control matrix
Click the icon illustrated below to specify the binary output of each relay function.

Eb&:ﬁ&t

Figure 15
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In the “Protections” field and in the “Outputs” tab, the tripping of the functions with
the binary outputs is configured.

| ﬂ SFT2841 v 17.3 - Sepam series 40 - [Connection window] - O x
|
| ﬂ File Edit Operation Sepam Application Options Window 7 - & x

| = i ; |
=3 O = = I = = "E P N © e U [
|

Characteristics Indicatc-rs ] Events ]

F'mtectmns

Cantral functions AOMAATH - 3

SOM/SIM - 4

Logic inputs SOBF

45 -1

E quations 46-2
E7 -1
g7 -2
E7M -1
BV -2
49R M5 -1

- cloze inhibit

- alarm
270275 -1
270275 -2
53-1
53-2
5aM -1
5aM -2

_ oot |
47

‘- £ |Connected Transformer T42 Sepam oo Operation Remote controls en 25/M07/2022 09:50.51
Figure 16

4. Quick software adjustments
4.1 Opening the Quick

Click on the “CTC” application manager icon.

&

'FigUre 17

Click on the “Quick” software icon.
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| @= Conprove Test Center 2,02.190 - X
- C Test Cent
. - onprove \|1es enter
CONPROVE Version 2.02.190
i @
| General Secondary Measurement '
General Tests Secondary Tests Applications for measurement
@ Quick | [ Differential Ji Muttimeter
@, VCC Aux 1%F Power Directional
EIE Calibration ? Distance
| T Test Plan % Master
Remote Generation Meter
1 Power Quality Setug s
ipment Set. st
: 4F PSBOOS =t ==
_.ﬁ R .;d' Settings
' 3 o 48 Update Fi
| anary Ll: Hamonic Restraint ) LI
E Primary Tests % FemrEs V@ Software Language v
| $ cT % Synchronism
.
w VT y Overcurent
3% Transformer E] Transducer Support
X Documentation and assistance
§2 Resistance [ Transient Playback ,
&3 PMaster %2 Volts/Hertz Bt
® - D Videos
T3 Contact
Other EJ Fonm
Additional aplications 43 User Manual v
[ Transient View “¥ Quick Guide v |
B, Validate PDF Reports G Seff-diagnosis
W Statistical Analysis T, Remote Access |
Copyright ® Conprove 1984 - 2022
Figure 18
& nEd-
Home  Display  Software Options [7]
GHdset,  TpGOOSESet (WRE. - v = ==
@ sync.set. s, svset ° D @
Ch[;::(e\s ¥ Connection ?edsi General General Inform.  System  Notes 8Obs.  Explanatory Figures  Check List  Others  Connections ;t:u': bl
Hardware | Test out
Pre-fault_+ Fault D Date: [ [} Hammenics ) Protection L%
[P ooy
Tested device
v Binary Outputs
v GOOSE Outputs R
~  Time and Advancement Substation \ V\
oo
Address: | |
Cty: | ~ Sate: v
Responsible:
Ne: | 2 Miudt. Pl
20 50
Tool Test
CE6710 Series Num.: [03010187CCM33222211USHVRGLGLGL2Z0RXD E —
—
£ —
Preferences oK -
T e 1

Error List Protection Status

41 | ON Line

Heating:

Figure 19
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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.

’_ B — kx5 Waveform il Harmonics I_I:Suztlspcﬂffset
= Qﬂu:cumulatinn EEualuatinns H:SEt"u"SpC Offset
Stat  Stop Settings
* Phasors
Generation Options
Figure 20

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

Settings x _|
General General Inform.  System  Motes 80Obs.  Explanatory Figures Check List  Cthers  Connections |
Test:
Descr: |Under and Overvoltage Date: |
i Tested device:
. Identf: |23031982 ~| Model |T42 ~|
| Type: |Transf-:rrner Protection vl Manufacturer: |Schneider vl
| Location:
|
Substation: |Conprcnre v|
Bay: |'I i
Address: |‘u"|sconde de Ouro Preto 75, Custddio Pereira v|
Cty: |Uberandia - State:
Responsible:
Name: |Michel Rockembach de Carvalho ~ |
Sector: |Engineering v| Registry: | 00001 vl
|
Tool Test:
CE-6710 Series Num |1}301D18?CCM3322221‘IUEHVF{GLGLGLZZGHXO
Default V Preferences QK Cancel
.~ —
Figure 21
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4.3 System

In the following screen, within the “Nominal” sub tab, the values of frequency, phase
sequence, primary and secondary voltages, primary and secondary currents,
transformation ratios of VTs and CTs are configured. There are also two sub tabs
“Impedance” and “Source” whose data is not relevant for this test.

|Satti|;|g-5 : . . : — _X.,‘

General General Inform.  System  Notes 8 Obs.  Explanatory Figures Check List Others  Connections
NOD1 >

Nominal Impedance  Source YV

a
— A -
S ryTE— 5 pren] OForward QE»

| Phase Seq.. ABC v = HH

| Jp power:  |47.80 MVA
| Tp: 15,53 MVA
- |
| Primary Violtage (FF): [13,80 KV %

|
]

@ |@

o 3
3k (13
3

th

(FN): [7.97 KV
Primary Cumrent: | 2,00 kA
Secondary Voltage (FF): |1150V
(FN): |66.40V
Secondary Cumrent:  |5.00 A
VTRF:
120.0 Phase F MNeutral M Ground E Displ. D
CTRF: |400.0
VTRD /VTRF. [1,00 loliage Ereers
CTRE/CTRF: [1.00 ! Va 2 kto VD: [3.00
. N |2 Vb F Ib
Invert Polarity: kto V2 [1.00

3

6
— 3 Ve 7 lc
LJVTsF [JCTsF

8

)

I
N

E kto 10: [1,00
IEP ktol2: |1,00

- - D [4] wo EF

Default v Preferences oK Cancel

" Figure 22

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

5. Channel Direction and Hardware Configurations
Click on the icon illustrated below.

Q{% I DEH-~ Cuick 202,190 Build 7 Beta (64 Bits) - CE-6710 (0301018)

m Home Display Software Options
a @ HrdSet. <% GOOSE Set 5 On Editing... -
Mt =l malata Tact
L/CICLE Cal

@ sync set. s, sV set

Diirec . Add  Reedit oo _
Channels| ©# Connection Test Test Delete A
Hardware Results
Figure 23

Then click on the highlighted icon to configure the hardware.
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| Outputs: Analog. and SV Inputs: Analog. and 5V Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical |
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i hoot ¥ M vy
[ — O Forward O B Voltage Channels Vv o=~
Nominal Line  Source = Descr. Hardware Node Paoint
| Frequency: |E0Hz v A0V02 W2 WOl v (Vb v
| Phase Seq.: |ABC v AOVD3 |3 vnoot v -
g power: [47.80 MVA AO_VO4 V4 T |NOOT  +|UD w
To: [15.93MvA
Primary Voitage (FF): [13.80 Kv
N [797 kv
Primary Curernt: [2.00kA 1
Secondary Vokage (FF): [115.0V/
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e | FF Voe v [er [a| &P < |aoos |15 ~inoo  w|up v
Reverse Polarty Vea v 0106 |16 ~inomm  ~|u -
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Figure 24

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

Settings x|
Master Slave1 Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Auliar Source
Model  CE-6710 Serial Number 03010187CCM33222211USHVRGLGLGL2Z0RX0 Initial State Inttial State 250y

BOT: NO v BOZ (NG~
BOZ NO - BO4 NC - 220V

Standard - Voltages —
Q 4x300V: 100VA vi _
O 2x600V; 180 VA Vi ‘ @— BOS and BOS type v

Analog Outputs:

O 2x300V: 150 VA v2C @ - O Convenional ~ BOS: N0 e
BOB: NO v
) 1x 600 V; 350 VA va‘.—-us v
. va O IRIG (BO5) /Clock (BOG)
(O 1x300V; 250 VA vi @ @—= oter
Off
Transistor TTL
() Customized Assoc. () Connect VTs Binary / Analog Inputs:
Standard - Cuments: Bl1: | Bl - Contact ~
0 6x32A 210VA BIZ: | BI- Contact -
O 3x 64 A; 400 VA BI3: | Bl - Contact -
‘_‘_' " Bl4: | Bl Contact -
() 2x 96 A; 550 VA .—. N1
O 22 10,00 & 200VA " BI5: | Bl - Contact -
x 10004, 2 C@®— , BIE: | Bl- Contact ~
O 1x 192 A: 1100 VA 4 o— a7 [ =
O 1x6,00 A; 360 VA " BI8: | BI- Contsct -
1 @@
c e BI9: | Bl- Contact -
15 ®— _ =
6 BI10: | Bl - Contact
@ - [B1- -
Blectromechanical 16 BI11: | Bl - Contact
() 1x 75 A; 700 VA Bl12: | Bl - Contact -
() 1x 50 A; 700 VA [[] Considers absolute values to Voltage-BI LNy )

Al 7-12 - 200mV: 2V 600V

() Customized Assoc.

[[] Connect CTs () Rangs 1.25 A Cancel
Figure 25
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On the next screen choose “Basic” and on the next window (not shown) choose
“YES”, finally click on “Confirm”.

| Channels Direct. a X
o
I CE6710 Set O Advanced
| L9 GOOSE.. Cancel
= Serial Number:
E | 03010187CCM33222211USHVRGLGLGL2ZORXD : 5, S Val
= 03010187CCM3322221 1 USHVRGLGLGL2Z0RX0D . B ONLine w5 Value. .. Import... Expot..

— |

Figure 26
6. Test structure for function 27/59
6.1 Voltage x Time > Overvoltage screen

Click on the tab “Protection > Voltage x time >Overvoltage” S0 that the data set in
the relay are configured in the software. Next to the voltage “V” chooses a node as a
reference, in this case “A40 _V01”. Only after choosing the node are the fields for
setting function 59 active.

& | [ 3 [ - | Quick202190 (64 Bits) - CE-6710 (0301019) - 9 b

Home  Display  Software Options [7]

&5, Hrd Set. ’ B /=] RéWaeform |, Harmonics L set 1spc Offset i D w @l
@ sync. set. “— |t Accumulation [ Evaluations [ Set Vspc Offset . P3ligs| *
Direc Start  Stop Settings Present Recreate Restore View
Channels t¥ Connection - Phasars Report B[ Charts Layout
Hardware Genera tion Options Report  Units Layout
Prefault } Fault - X Monitering - X Inputs Bin, GOOSE and Analog ... | Waveform }"Accumulations }"Phasors |"Harmonic < )| Protection | s X
[Traun | | [[angle Rt auto - ‘ Curertxtine | Voltage x time | Difercnid  Ham. Restr  Drectional  Freguency
~  NOO1 v NODI | Overvoltage | - Undervotage
~  Analog. DC Output An o~ Vi (A0 VD1 ~ Edit Curve () Graph with respectto Pkp Temp.  Chart “
v Binary Outputs 100
t
v GOOSE Cutputs
0.800
v Time and Advancement
0.600
— 0,400
Timers - X
Chronometer 1 0.200
Stop Interf On Wait v
0
Disable v 0s 00 200
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron, 02 Simulation: ~
Stop Interf Dial Time: Clear
Disable - -
Timed Curve ad ViTol: [5.00%
[0 Actatontosk it betw. Timers: [0s Pkp Expected Dip Expected t Expected V fbsol. Tol.: [050V
_ Timed a4 a4
[ Fix Max. Generation Time: - -
bh:mm:ss] (Approximate) Inst. 1: | & | & | t%Tol: [500%
Man. Increase( ] Ampl. (] Angle Clean nst. 2 | Vo [ Vo [ tAbsol. Tol : 30,00 ms
NOOT v |F&[45.00
Protection Status
44 | ON Line New . Aux. Source 110,00V | Heating: 0%

Figure 27

6.2 General Adjustments 59

According to the relay software settings, these values are entered in the Quick
software. The 59-1 element pick-up is equal to 73.04V (1.1* V,,;) with actuation time
equal to 2.0s and the pick-up of the element 59-2 is equal to 92.96V (1.40 * V) with
actuation time equal to 1.0s.
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There are also fields where the absolute and relative tolerances for both voltage and
time must be entered. These values are taken from Appendix A.2. There is also a field
where the type of simulation is required, being possible single-phase-ground, two-
phase and three-phase.

Inputs Bin,, GOOSE and Analog ... ]/'u‘."a‘.-'r:fcrm I/-'i'«ccumulaticnz ]/Phascrs ]/Harmcnics/]/Protection ¥ X
Cument xtime  Voltage x time  Differential Hamn. Restr. Directional Frequency
Overvoltage  Undervoltage
An o VT AD VDY w Edit Curve... [] Graph with respect to Pkp Temp.  Chart ko
t[=]
2,00
1.00
] Al
&0.00 70,00 20.00 90.00 100.0 1100
Capture Time by: € Chron. 01 () Chron. 02 Simulation:  ABC -
Dial Time: Clear
Timed Curve: g O ViTol: |200%
Pkp Expected Drp Expected t Expected W Absol. Tol.: |0.58W
Timed: & &
Inst. 1: |73.04V & & 200¢ t % Tol.: |200%
Inst. 2: |92.96V & & 1,008 t Absol Tol: |35,00ms
Figure 28

6.3 Timed Element 59-1 Pick-up Test

For the pick-up test, a ramp is used to increase the voltage value. To do this, choose
the “Ramp ” option on the “Fault > NO1” tab and click on the highlighted icon.
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Figure 29

For the initial value, set 72.54V, for limit value 73.54V, with an increment of 100mV
and a time of 3.0s.

:Ramp X
Ramp Type © Direct @ Reset Timers to Each incrementing Generation Approx. Time of Each Incr: [3s |
|'| Modules ~ () Pulsed B Keep Hamonic During Incrementing
Initial Values Limits and Increases Reset
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[ —— Ty Ang. Froa (¥] |Va 33,54\-' 100.0mV |3333mWs| 11,00 3300s |
il o= A0V 7254V |0° £0.00 Hz Vb 7354V [1000mV |3333m\is| 11,00 3300s
b 2002 7254\ | 1200° | E000Hz Ve 7354V [100.0mV [3333mVis| 11,00 33.00s
Ve AD_V03 7254V [1200° |60,00Hz 8]
| 1a AD_Io1 oA 0 60,00 Hz B
I e AD_l02 0A 0" 60.00 Hz Bl
le: AD_103 0A 0 60,00 Hz ] | Ui
uDot | AD_Vo4 ov 0 60.00 Hz [ | uboz
[] | uDD3
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uDo3 | AD_l0S 0A 0° 60,00 Hz 0 |ubo4
uD04 | AD_I0E 0A 0° 60.00 Hz
T o= e
Channel Incr. Channel Incr.
[ | BOO1
| []| BOO2 Incr. 1
[ | BO03 Limit
| |1 [ BO04 Initial \raluaI
| |[C] | BOOS
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]| BO07 T‘"‘ﬁ]fr"e“f
| |7 | BOCB
|

Figure 30
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Set the stop interface, which in this case is “BI01” and start the generation by
clicking on the icon highlighted below or using the shortcut “4/t + G”.
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Chranometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation: ABC
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Figure 31

To view the values being generated, click on “N01” within the “Monitoring” tab.
After the actuation, click on the highlighted icon to capture the point.
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Figure 32
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In this case, the pickup found was 73.14V, being within the tolerance range given by
the relay manufacturer.

6.4 Element 59-1 point test

To check the operating time of element 59-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values above the pick-up value. Keep the stop
interface at “BI01”. The following figure shows the value of 75.00V already captured
and the value of 90.00V to be captured.

& | [ 3 [ - | Quick202190 (64 Bits) - CE-6710 (0301019) - 9 b

Home  Display  Software Options [7]
’ W v—| P Waveform |, Harmonics [£ et Ispe Offset - o w @J
g 3
)

G5 HrdSet. <% GOOSE Set i 7] | On Editi
@ sync.set. s, svset = o “— |t Accumulation [ Evaluations [ Set Vspc Offset LEE
Direc Add  Reedit Start  Stop Settings Present Recreate Restore View
Channels ¥ Connection Test Test G0 *t Phasars Report |5 B Charts Layout
Hardware Results Genera tion Options Report  Units Layout
Prefault }* Fau - X Monitering - X Inputs Bin, GOOSE and Analog ... | Waveform }"Accumulations }"Phasors |"Harmonic s} Protection s X
Fault ‘ Angle Ref.. Auto VH Cumertxtime  Voltage x time  Differentidl  Ham. Restr.  Directional  Frequency
Overvolt Undervolt
~ || Channels/ Definition | Direct v ~| Channels/ Definition S L
Point | Channdl Freq Point | Channed | Mod. | Ang. An v V: A0 vl ~ Edt Curve (O Graph with respect to Pkp Temp.  Chart v
va A0Vl 60,00 Hz va [a0vo1  [s0m0v [o°
Vb |AO_VO2 €0.00 Hz Vb [AOVI2  [s000V [2:00° o |
Vo |AD_VO3 60,00 Hz Vo |ADMO3  [3000V |1200°
2 |A0_I01 60,00 Hz 2 |A001
b [AO_102 €0.00 Hz b |AOD_ID2 -
Ic  |AD_03 60,00 Hz | e rom3 |- 100
g || [uoor |20 voe 60,00 Hz — .
-] R
T e [ e
D04 Hoilos 00 HZ e = M
o A - 00 Hz — 0
aio v 2.00s 60,00 70,00 20,00 90,00 100.0 1100
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron, 02 Smulation: ABC
Stop Interf Dial Time: Clear
Disable -
Timed Curve Eis Vi Tol: [200%
« Analog. DCOutput [0 Actatontosk it betw. Timers: [0s Pkp Expected Drp Expected t Expected V fbsol. Tol.: [0.58V
_ Py Py
v Binary Outputs [ Fix Max. Generaton Time: ’7; ,7: s
I ] (Approximate) Inst. 1: [73.04V o | r' [200s 1% Tol: [200%
v GOOSE Ouiputs
Man. Increase(] Ampl. [ Angle Clean st 2: [9236V P & [ & [100s t Absal. Tol: [35.00ms
v Time and Advancement
NOOT v |F&[45.00

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

Figure 33

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

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

initial value of 92.46V, limit value of 93.46V, with an increment of 100.0mV and a
time of 2.0s.
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Figure 34

Change the interface to “B/02” and start the generation through the shortcut “Alr +

G”.
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The pick-up value found for element 59-2 was 92.96V, being exactly the value set in
the relay.

6.6 Element 59-2 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of
element 59-2. Points with voltage values above the pick-up must be tested. The
following figure shows the value of 95.00V already captured and the value of
110.00V not yet captured.
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Figure 36

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

6.7 Voltage x Time > Undervoltage screen

First, click on the tab “Protection > Voltage x time > Undervoltage” so that the data
set in the relay are configured in the software. Next to the voltage “V” chooses a
node as a reference, in this case “40 V01”. Only after choosing the node are the
fields for setting function 27 active.
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Figure 37
6.8 General Adjustments 27

According to the relay software settings, these values are entered in the Quick
software. The element 27-1 pick-up equal to 59.76V (0.90* V,) with actuation time
equal to 2.0s and element 27-2 equal to 39.84V (0.60 * V,,;) with actuation time equal
to 1.0s.

There are also fields where the absolute and relative tolerances for both voltage and
time must be entered. These values are taken from Appendix A.2. There is also a field
where the type of simulation is required, being possible single-phase-ground, two-
phase and three-phase.
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Figure 38
6.9 Timed Element 27-1 Pick-up Test

First change the stop binary to “BI03”. For the pick-up test, a ramp is used to
decrease the voltage value. To do this, choose the “Ramp” option on the “Fault >
NO1” tab and click on the highlighted icon.
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Enter an initial value of 60.26V, threshold value of 59.26V, with a decrement of
-100.0mV and a time of 3.0s.
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Figure 40

NOTE: An important detail is that pre-fault voltage must be entered so that the
relay performs the drop-out. For this, click on “Actuation Lock”.
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Start the generation by clicking on the “Start” icon or via the shortcut “Alt + G .
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Figure 42
In this case, the pickup found was 59.86V, being within the tolerance range given by
the relay manufacturer.
6.10 Element 27-1 point test
Return the “Channels/Definition” field to “Direct” to check the operating time of
element 27-1. Points with voltage values below the pick-up must be tested. The figure
below shows the value of 55.00V already captured and the value of 41.00V not yet

captured.

NOTE: Remember to always block the first actuation.
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Figure 43

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

11 Timed Element 27-2 Pick-up Test
Change the binary to BI04, click on the “Fault” tab, choose the “Ramp” option and

the “..” icon and enter an initial value of 40.34V, limit value of 39.34V, with a
decrement of -100,0mV and the time of 2.0s.
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Figure 44

Check the field “Actuation Lock” and start the generation through the shortcut “A4/¢ +
G
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The pick-up found for element 27-2 was 39.94V, within the range of values given by
the manufacturer.

6.12 Element 27-2 point test

The following figure shows the value of 38.00V already captured and the value of
33.00V not yet captured.
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Figure 46

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

7. Report

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

= ol w7
l=»

: ol N
Present Recreate Restore View
Report "El Charts Llayout =
Report Units Layout

Figure 47

When requesting the report, a screen opens where the user chooses the information
that should be shown in the report.
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Descr.: Under and Overvoltage

Date: 25/07/2022 14:28:23

; Software: Manual_CTC; Version: 2.02.190
R ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model T42; Manufacturer: Schneider

2. Location

Substation: Conprove

Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira
City: Uberlandia; State: MG
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APPENDIX A
A.1 Terminal Designations
Installation Base unit
Connection

Sepam components

m base unit (T}

0 (A) base unit connector:

- power supply

- output relay

- CSH30, 120, 200 or ACE990 input.

Screw-type connector shown (CCA620), or ring lug connector (CCA622)

0 (B 1/5 CT A current input connector (CCA630 or CCA634) or LPCT current input
connector (CCA670)

o (C) communication module link connection (green)

0 (D) remote inter-module link connection (black)

o (E) voltage input connection, screw-type connector shown (CCA826) or ring lug
connector (CCA627)

m optional input/output medule (2) (MES114)

o (L) (W MES114 module connectors

o (K} MES114 module connector.
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A.2 Technical data
Overvoltage
Characteristics
Settings
Measurement Origin
Setting range Main channels (Vi) / Additional channels (V')
Voltage Mode
Setting range Phase-to-phase voltage / Phase-to-neutral voltage
Vs (or V;5) Set Point
Setting range B0% of Vup (or Vinp) to 1509 of Vip (or Vinp)
Accuracy (0 +295
Resolution 1%
Cirop out'pick up ratio 7% =1%
Time Delay T
Setting range 50 ms to 300 5
Accuracy (0 +2% or =25 ms
Resolution 10 ms or 1 digit
Characteristic Times
Operation time Pick-up < 40 ms from 0.9V, s (Vi 5) to 1.1 Vs (Vas)
(typically 25 ms)
Owershoot time < 40 ms from 0.9 Vs (Vins) to 1.1 Vus (Vins)
Reset time < 50 ms from 1.1 V8 (V1n5) 1o 0.9V s (Vins)
Figure 51
Undervoltage
Characteristics
EEHII'IQE-
Measurement Origin
Setting range Main channels (Vo) / Additional channels (V')
Voltage Mode
Setting range Phase-to-phase voltage / Phase-to-neutral voltage
Tripping Curve
Setting range Definite / IDMT
Vo s (or Vins) Set Point
Setting range 5% of Vwp (or Vinp) to 100% of Vip (or Viep)
Accuracy +2% or =0.005 Vup
Resolution 1%
Drop out/pick up ratio 103% £2%
Time Delay T (Tripping Time for Zero Voltage)
Setting range 50 ms to 300 5
Accuracy () +2% of 25 ms
Resolution 10 ms or 1 digit
Characteristic Times
Operation time Pick-up < 40 ms from 1.1 Vs (Vins) to 0.9 Vs
(ViLns) (typically 25 ms)
Cwershoot time < 40 ms from 1.1 Vs (Vins) to 0.9 Vs (Vins)
Reset time < 50 ms from 0.9 Vs (Vins) to 1.1 Vs (Vins)
Figure 52
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Equivalence of software parameters and the relay under test.

Table 4
Quick Software SEPAM T42 Relay
Parameter | Figure Parameter | Figure

Overvoltage
Pkp Inst.1 28 Voltage threshold 14
Pkp Inst.2 28 Voltage threshold 14
t Expected 28 Delay 14
t Expected 28 Delay 14
Undervoltage
Pkp Inst.1 38 Voltage threshold 13
Pkp Inst.2 38 Voltage threshold 13
t Expected 38 Delay 13
t Expected 38 Delay 13
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