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Test Tutorial

Equipment Type: Protection Relay

Brand: GE

Model: SR745

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

Tool Used: CE- 6003; CE-6006: CE6707; CE-6710: CE-7012 or
CE-7024

Objective: Timed pickup test of the units of Phase (51), timed
curve survey, instantaneous pickup test of phase units (50).

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 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
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.
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Sequence for SR745 relay tests in 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 VVdc Aux. Source to pin H12 of the relay
and the negative (black terminal) of the Vdc Aux. Source to pin H11 of the relay.

Yo Alx RELE
Max. 265V

o -

|

Figure 1
1.2 Current Coils

Connect 11, 12 and I3 current channels of the CE-6006 to pins H1, H2 and H3 of the
relay respectively, if the commons of the relay are short circuited, just connect the
commons of the trunk channels to that point, otherwise connect the three common
CE-6006 to G1 pins, G2 and G3 of the relay.

. . . . . ’ G3 |G2 G1
©0 0000 3.3.3
1 12 13 14 15 16 H3 H2 | H1

Figure 2
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1.3 Binary Inputs

Connect the binary inputs of the equipment to the binary outputs of the relay:
e Bl1to pin E2 and its common to pin F2;
e BIl2to pin E3 and its common to pin F3;
e BI3to pin E4 and its common to pin F4;

Bl4 to pin E5 and its common to pin F5;

[ B“_amgxsluum_
—

E3 . F3

2. Communication with SR745 relay

Before starting the 745 relay test, open the EnerVista software and download the
“EnerVista 745 software, if you already have it click directly on:

Figure 4

In the “EnerVista 745" software click on “Quick Connect”.

.'| EnerVista 745 Setup Active Screen:

File Setpoint Actual Communications

&8 o &

e 4
4 Device Setup IEEE' Quick Cnnnat:f‘

Figure 5
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Then click on “Connect” and choose the port being used and the baud rate read on
the relay. In this case COM5 and 19200.

Quick Connect

. Quickly connect 745 Setup to a 745 Device.

Interface Serial -

COM Port COMS
13200 =

I Connect I Cancel

Figure 6

The following figure shows the message after connecting.

745 Setup [

:] Device "745 Quick Connect" added to the site "MNew Site"

Figure 7
3. Parameterization of the relay SR745
3.1 System Setup

After the connection has been established, click on the “+” signs near to “New Site”
>“745 Quick Connect” > “Settings” > “System Setup” and double-click on
“Transformer”, in it adjust the values nominal system frequency, phase sequence,
primary/secondary connection as well as its angular offset. If you change any data,
click on “Save” to send it to the relay.

@ Transformers // 745 TESTES: PN-TR_01: Settings: System Setup | = || & [[n23]

Transformers
SETTING PARAMETER

Mominal Freguency 5 Save
Phaze Sequence

2n=former Tvpe : = Restore
Load Loss at Rated Load 1250 kKW
Low Voltage Winding Rating Above 5 kW Igl Default
Freguency Tracking Enabled —_—

PM-TR_01 | Settings: System Setup

Figure 8
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3.2 Winding 1

In this field, the nominal voltage of the primary side, the nominal power and the
transformation ratio of the phase and ground CTs are adjusted.

"| Windings 1 // Mew Site: 745 Quick Connect: Settings... | = | [=] ﬁl
Windings 1
SETTING PARAMETER
W1 Mominal Phase-to-Phase Voltage 138.0 KV h Save
W1 Rated Load 30.0 MVA
W1 Phasze CT Primary 250 (S A = Rostore
W1 Ground CT Prima 250 (5 A -
W1 Series 3-Phase Resistance 10.700 Ohm Igl Defauli

|?45 Quick Connect | Settings: System Setup: Windings

Figure 9
3.3 Winding 2

In this field, the nominal voltage of the secondary side, the nominal power and the
transformation ratio of the phase and ground CTs are set.

"l Windings 2 // Mew Site: 745 Quick Connect: Settings: .. | = | =] |i"_?.
Windings 2

SETTING PARAMETER
W2 Neminal Phase-to-Phase Voltage 13.8 KV 3 Save
W2 Rated Load 30.0 MV A

W2 Phase CT Primary 2000 5 A -4 Hestore
W2 Ground CT Primary 2000 5 A -
WV, Fhase Hesistance i I@ Default

|?45 Quick Connect | Settings: System Setup: Windings

Figure 10

3.4 W1 Phase Time OC

Click on the “+” sign near to “Elements” > “Phase Overcurrent” and double-click
on “WI Phase Time OC”. This option sets the pick-up value, the curve type and the
time dial. The 745 allows only one curve to be used, responsible for monitoring
winding 1. Remembering that “/ x CT” is equal to 5A. The binary output will be set
to “Relay 2.
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For the timed function, the following settings are configured:

Table 1

Pickup Current

0,2 X CT = (1,0A)

Curve Standard

IAC

Type of curve

Very Inverse

Time dial

7

@ W1 Phase Time OC // New Site: 745 Quick Connect: S... [ = || & [[st3]

W1 Phase Time OC ]

745 Quick Connect | Settings: Elements: Phase Overcurrent

SETTING PARAMETER =
W1 Phase TOC Function Enabled > die |
W1 Phase TOC Relays Relay . 2
W1 Phase TOC Target Self-reset
W1 Phaze TOC Pickup 0.20xCT
W1 Phaze TOC Shape 1&C Very Inv IE Default |
W1 Phase TOC Muttiplier 7.00 =K
W1 Phase TOC Reset Instantanecus
W1 Phase TOC Block Dizabled

3.5 W1 Phase inst. OC

Click on the “+” sign near to “Elements” > “Phase Overcurrent” and double-click
on “WI1 Phase Inst. OC”. On this tab the pick-up values of the definite time elements
are set. Since it is possible to use up to 2 elements, in this test only one element with
the following parameters is used. Remembering that “/ x CT” is equal to 5A. The

Figure 11

binary output will be setto “Relay 3.

Table 2

Instantaneous -1

Pick-up

3,0 x CT= (15A)

Time delay

300ms

B W1 PhaseInst OC1 // New Site: 745 Quick Con... | = |[ & |[w£3a]

W1 Phaselnst OC1

SETTING PARAMETER
W1 Phasze I0C1 Function Enabled Save
VW1 Phase IOC1 Relays Relay : 3
VW1 Phase I0OC1 Target Self-reset Restore
W1 Phaze I0C1 Pickup 3.00xCT =K
VW1 Phase I0C1 Delay 300 ms Igl Default
W1 Phase I0C1 Block Dizabled —_—

745 Quick Connect | Settings: Elements: Phase Overcurrent

Figure 12
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3.6 Relay 4

Click on the “+” sign near to “QOutputs > Outputs Relays” and double-click on
“Relay 4. On this tab we will direct the pickup signal of function 51 to output relay
4. In the line “Output 4 Flexlogic equation 1" chooses the option “WI1 Phase Time
OC Pickup”, as shown below.

@ Relay 4 // 745 TESTES: PN-TR_01: Settings: Outputs: O... | = || & |[n23w]

3.7 Relay 5

Relay 4 ‘
SETTING PARAMETER s
Output 4 Name Pickup % Save |
Output 4 Operation Self-resetting =
Output 4 Type Control " || ‘&7 Restore |

] FLEXLOGIC EQUATION
Output 4 FlexLogic 1
Uutput 4 FlexLogic

W1 Phase Time OC Pickup

Output 4 FlexLogic 3 END
Output 4 FlexLogic 4 END
Output 4 FlexLogic 5 END
Cutput 4 FlexLogic § END S

@ Default |

PM-TR_01 | Settings: Qutputs: Cutput Relays

Figure 13

Click on the “+” sign near t0 “Outputs > Outputs Relays” and double-click on
“Relay 5. On this tab we will direct the pickup signal of function 50 to output relay
5. In the line “Output 5 Flexlogic equation 1" chooses the option “W1 Phase Inst OC
Pickup”, as shown below.

) Relay 5 // 745 TESTES: PN-TR_0L: Settings: Outputs: O... | = || & |5l
Relay 5 I
SETTING PARAMETER -
Output 5 Name pickup 5 Save |
COutput 5 Operation Self-rezetting
Output 5 Type Trip E
FLEXLOGIC EQUATION —' | B8 Default |
Cutput 5 FlexLogic 1 W1 Phase Inst OC 1 Pickup l
utpu exlogic END
Output 5 FlexLogic 3 END
Output 5 FlexLogic 4 END
Output 5 FlexLogic 5 END
Cutput 5 FlexLogic 6 END
Murtrutt & Flawl anie 7 FNN i
PM-TR_01 | Settings: Qutputs: Output Relays

Figure 14
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4. Overcurrent software adjustments
4.1 Opening the Overcurrent

Click on the “Conprove Test Center” application manager icon.

S

Figﬁre 15'":

Make a click on the “Overcurrent” software icon.

INSTRUMENTOS PARA TESTES ELETRICOS _—

&= Conprove Test Center 2.02.160 —

.
s Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [ Differertial B Multimeter
@. WCC Aux {E,P Power Directional
EIE Calibration [ Distance
IE@ Teste Plan % Master
Remate Generation Meter
= PSBOoS Setup
_,ﬁ Ramp Equipment Set. / Tests
. LI: Harmonic Restraint #* Settings
Prlmary B, Sequencer ﬁ Update Firmware
Primary Tests * e —— ¥ Software Language W
g o1 |#_Overcument |
7 VT

m Transducer
<HEr Transformer B Transient Play Su pport

) Documentation and assistance
£€2 Resistance % VoltsPHz

&% PMaster AL Tutorials
B Videos
3 Contact
Other EJ Forum
Additional aplications id Manual v
[B Transient View 49 Quick Guide v
% Validate POF Reports ar Self-diagnosis
W Statistical Analysis T Remote Access

Copyright ® Conprove 1984 - 2021

Figure 16
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Flosds
m Home Display Software Options (2]
EF Hrdset S GOOSESet - = e
| Settings X
@ snc.set =, svset
Channels Start
Direc ¥ Connection General Inform. | Sysiem | Notes 40bs.  Explanatory Figures | Check List  Others | Cannections
Hardware Test
Pickup Tme  Test Seftings W & - e [ L
" Insert/Edit Points -
Insert/Edit Tested device O Fault AB-C
o
g °d e e | Angle 0
New Paint i Legend
i Y
Location: ==== Test Line
Substation: | — Pickup Found
B _—" == Dropout Found
Address: | Colors OK Emor
Test Foints ciy: | ~ State: ~
Foints Tested ;
Responsible: Current Point
Ne Fault Angle Stahus Mame: \

Tool Test

CE-6006

-m

-t

Series Num |T73061963d}21m1“]]ﬂx)§x

Defauk v
Type: Goups v |[A Fault & Angle

Preferences

oK Canc

Errors List Protection Status

13 | OFF Line New

4.2 Configuring the Settings

Aux Source: 0,00V Heating: 0%

Figure 17

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

;? | 0 |_.;'; L'E‘ = | Owercurrent 2.02.160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options

=
a &= HrdSet <0 GOOSE Set
@ sync.set s, Svset
Channels

Direc T3 Connection

Hardware

B b ext P!
~
% Mext Lin
Start Stop
Generation
Figure 18

o Féa_-‘;‘-.*.faueform
=
: “~ Phasors
Settings
Options

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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Settings x
General Inform.  System  MNotes & Cbs. Explanatory Figures Check List Cthers  Connections
Test:
Overcurent Descr:  |Phase Overcument Date: |
Tested device:
Identf: 23031322 ] Modsl [SR745 ~]
Type: ‘Transforrner Protection ~ ‘ Manufacturer: |GE v |
Location
Substation: |CONPROVE ~]
Bay: [1 -
Address: ‘\flsconde de Ouro Preto, 75 - Custddio Pereira b |
Cty: [Uberandia v State
Responsible
Name: ‘Mlchel Rockembach de Carvalho w |
Sector: ‘Engineering v| Registry: (00001 v|
Tool Test:
CE-6006 Series Num . |173DE166302'\D1 11007 100K
Default ;v Preferences OK
Figure 19

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 are not relevant for this test.

Settings

Overcument

General Inform.

Nominal Impedance

System  Motes & Obs.

NOD1 > |

Source

Explanatory Figures

a Fa'a'a'al

Check List  Others

Connections

T

Frequency

Phase Seq.

60 Hz ~
ABC ~

b Fa'a'a'a

Oforward @EP»

S

c H

3p power:

g

Primary Voltage (FF)
(FN)

Primary Cument:
Secondary Voltage (FF)
(FN)

Secondary Cumrent
VTRF:

CTRF:
VTRD/VIRF

CTRE/CTRF
Invert Polarity
OvTsF
OvTD

[47.80 va

[15.93mva
EETU
[200ka
[sov
X
[sooa
200
[000
o
o

OctsF
OcTE

o

£

Phase F

Neutral | N

Ground | E

FN |2 Vb

D [4] w

13

Displ

kto VO:
kto VZ:

k to 10:

ktolZ:

D

oo
o
[oo
oo

Defaut

Cancel

Figure 20
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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 *
General Overcurent Elements
General Options
Overcument
[] Enable Directionality V-90° (Square
Curves Composition: Curve with the lower time  ~~
Pickup Mode Settings:
Pickup Definttion: Setting in Amperes -~
1.00A
Curves Digplay Mode: Multipliers for Tests of
o Seq-and Seql
1[Alxt = lin Amperes
Negative Seq.: |1
® | [m]xt ->in Multiples
Zero Seq. |2
Muttiples Reference: Lower Pkp ~
Cument Tolerance
Relative: | 5,00 %
Scale: | Automatic v Absohite:[0,10 In
1,00
| Time Tolerance Angle
20,00 Tolerance
Relative: |3.00 % Absolite:
Absolute: | 36.00 ms |3.00°
Default 'V Preferences QK

Figure 21
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 double clicks on the highlighted icon.
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Settings X

General Definitions ~ Overcument Hements

Phase Residual Seq+ Seq- Seq0

v =i
N®|Enab Desc Curve Pkp Pkp[A] | DialTime  Drp Colo
T N N

2 || |2_Phase

Total Ck isti Single CF i Individual Directional
50
2
10
50
20
1.0
10 20 50 10 20
Defakt v Preferences oK Cancel
Figure 22

For the first element change the name to “TOC” choose the curve type, pickup value,
time dial and dropout factor. Repeat the same procedure for the second changing the

name to “/OC1”, choosing definite time and parameterization the values of “Pkp”,
“Tmp” and “Drp”.

Settings e
General Defintions ~ Owercumrent Hements
Phase FResidual Seq+ Seq- Segl
N2 Enab De=sc Curve Pkp Pkp[A] | DialTime Drp |Colo
1 |[¥] |TOC 14C Very Inv. - 1.00A 1.00A 7.00 0950 (N
Dcine Tme 15004 | 1500 | 000ms | 0360 |[]
Total Characteristic Single Characteristic Individual Directionality
010 i 8 e T T
050 10 20 50 10 20 50 Gy
Default Ev Preferences Qr Cancel
Figure 23
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6. Channel Targeting and Hardware Configurations
Click on the icon illustrated below.
¥ | O i3 1d < | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616)
Arquivo Home Display Software Options
G E % Mewt Point of Clear tact
= Hrd Set €50 GOOSE Set > Mext Point g Clearte
” o s -
@ sync, Set 5, SV Set > Mext Line f Clear a
Channels ] start  Stop
Direc | % Connection
Hardware Generation
Figure 24
Then click on the highlighted icon to configure the hardware.
Channels Direct. m] X
g Model Reset for Hard = O Basic Herd.- | Adapt 1105 I' odes Confim
- Connected Set
o EES0 © firer=zt <% GOOSE... Autoassociate Iv Autoassociate Iv Cancel
= Serial Number:
5 0320716302107 11001 1304¢ v ON Line 5y S. Value... Clean Iv Clean I' po— p— 2
Ouiputs: Analog. and SV Inputs: Analog. and S5V Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
’W 4 . Analog Outputs Sampled Value Outputs «|»
— L Voltage Channels AL -
111 P O Forward @ E» g L ] | =]
Nominal Line Source J';;;‘L"'" Deser. Hardware Node Point
RARE
Frequency: |60 Hz ~ (O |
Phase Seq.: |ABC v :{7 g”
o
Ip power: |47.30 MVA
Tp: [15.93 MVA ”
Primary Vokage (FF): [13.80 KV
(FNE: [7.97 kv ”
Primary Cument: | 2.00 kA i 1
Secondary Voltage (FF): |115.0V
(N W Cument Channels l:l? " E '| —
Voltage Channel Currents ‘ Channel | Deser. Hardware Node Point
Secondary Cument: 5,00 A
e | [T s & oo 7 [EOEE oot |
VIRF. 1200 No[2] w Fls b AOI2 -~ Aol2 |12 ~[noot <[~
CTRF: |400.0 3 Ve 7 le AO_ID3 v AOD_103 12 ~|noot vl -
VTRD/VTIRF: [1,00 Vab E |8 IE v [aoJos [ v/noot v
CTRE/CTRF: [1,00 FF Vbe EP 3| IEP v| | [aoJ0s s ~v[noDt v |UD
Reverse Polary: ' Vica AOI0E [IE ~[noot  ~|uD
O vTsF OcTsF D 4] W
Ovro cTE o =l ey hd
k V2 k12 v
[] Equal Parameters Among Nodes k |toVD ‘1.DD to W2 |1,00 k to 10 |T.DD to 12 |1,00
Figure 25

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

and the stopping
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INSTRUMENTOS PARA TESTES ELETRICOS
Settings s
Master Slave Binary Outputs: Awdliar Source:
Initial State 250V
Model: | CE-5006 Serial N2 03207116302101110011XXX gol: (N0~
220V
BOZ N0  ~
Ar;:flug.hOL:tfp;ns: @® Defautt () Free T a—
ault - Voltages BO4: NC ~
O 6x300V: 90 VA N
O 3x300V; 90 VA 48V

O 3x300V: 150 VA
O 3x600V; 150 VA
O 2x300V; 200 VA
O 1x300'V; 400 VA

Curerts Analog Input 2V
Clamp Scale Other
1A [100mv/a 108) ~

off
1B: | 100mV/A (108) ~

IC: | 100mV/A (108) 110,00V
Binary Inputs

® Mot Used ] Cannect VTs - Contact | 5Vpk 50 Vpk 100 Vpk

Default - Cuments: " a 14 6 BI1 & BIZ: .

@ 6x20A 30 VA

Ol3x20A 30VA ~ NI N2 | N3 [N4  N5| N6 BI3 & BI4:

O 3x20A; 150 VA T T

O 3x40A; 150 VA
O 2x 60 A: 200 VA
O 1x120A; 400 VA
Electromechanical:

O 2x 20 A: 400 VA
O 1x30A; 600 VA
O 1x24 A 1100 VA

Widk
U =

@ = [ Connect CTs

TIP: Ta 2void pet , connect the ci before confirming the setting. Cancel
Figure 26

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

Channels Direct,

Set

CE6006 Advanced
o 0 GOOSE... Cancel
Serial Number:

03207116302101110011XXX ON Line Su 5. Value. .

Confirm

Remotes | Local
O
*

Import.... Export...

Figure 27

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.
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INSTRUMENTOS PARA TESTES ELETRICOS
#1065 [ = | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616) - X
Home  Display  Software Options 2]
GF HrdSet % GOOSE Set [ [~ > NextPoint g Cleartest [ Waveform % ¥ M ﬁ%’
@ syncset 5, svset % Mextline €4 Clearall - Phasors © Pl ®
Channels Start  stop Settings t Recreate Restore View
Direc  t¥ Connection m ®  Charts Layout ~
Hardware Generation Options Report | Units Layout
Pickup Time | Test Settings
Diretion of the Generation Channels [ Enable Fre-Fau 1 [] Enable Pre-Fault 2 [ Enable Post-Fauit Votage Settings
Generation Channdl Voliage LL
reneration Appl. in fauks LL
Va -
s7.50v
Vb -
Ve -~ Vottage LN
o . Appl.in other fauits
320V
[ AQ_I01 (Hrd: 1) h :
Ib £0_102 (Hrd: 2) - VTRNeutral/VTRPhase:
I AO_I03 (Hrd: 13) ~ oo
IE -
CTRGround/CTRPhase:
1,00
[ hv. Phase VTs
Binary Outputs & Goose - Fauit [ inv. Neural VT
BO 0.0:0:0.0.0 -

[ Iv. Phass CTs

it [ Inv. Ground CT
Direction of Operating Interfaces Pickup Limits Pickup Test
Phase | Residual Seq+ Seq- Seql Intial ~ - Min Initial step: Absolute Resolution: | 100,00 ma.
Em e == = 2’? MN:H gﬁ Min. Resolution | Relative Resoldtion: [0.10%
1 |Toc BI03 (Hrd BI3)  + BIOT(Hd BI) = 3V0 Min oV Wait Time for each Incrementation: [0,75 5
2 |1oc1 Bi0E [Fird Bl4) "~ BI02 (Hra: BIZ)  ~ 210 Min. 0A Neither ~
:;q:x ‘n" gr Maximum Wating Time of Non-Operation Region: [120,00s
* Limts are applidito faults that Wiaking Overme of Tmed Curve: [100.00ms
Trigger Interf. | Software - the compenents are present Based Only in Generated Values
Aguardar PPS [] 0,00s Cycle to Cycle Generation
€3 | ONLine New Aux Source: 110,00V Heating: 0%
Figure 28
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.
7 (1 &5 [ = | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616) x

Home  Display  Software Options 2]

G HrdSet £ GOOSE Set B > HNext Point g CI

@ sync.set s, svset » Nextline €% Cleara
Channels Start  Stop Settings
Direc  t¥ Connection

P
Recreate Restore Viey
Charts  Layout

Hardware Generation Options Report  Units Layout

Time  Test Settings

 Insert/Edit Points < Overcurrent Chart | Waveform | Phasors | Dircctionality B
General Options = . , O Fault A-B-C
Test Point C i
! -
[ Enable the DropOut test 50 bl Angle 0
. FakType: |ABC X
! I 1 ---- Test Line
20 |
| | — Pickup Found
I Fauit: i 1
o | it | -~ Dropout Found
L Corm | e 7 % ] Colors OK Eror
I - I Colors:
Test Points - 50 i
Poirts Tested
] Current Point
Ne | Faut | Angle Staus 20 ™ -m
\ 1 -t
oo ]
10 Py
050
020
oo MiltPkp
P 050 10 20 50 0 2
ErrorsList | Protection Status
2] ONLine New Aux Source: 110,00V | Hesting: 0%

Figure 29
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Start the generation by clicking on the icon highlighted below or using the

command “Alt +G”.

;? | 0 L_:_: L'E‘ = | Owvercurrent 2.02.160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options
= Bl awt D Clear act
a G Hrd Set <%0 GOOSE Set ’ B > Mext Point gf Clear test
% Next Line ¥ Clear 2

@ sync.set s, svset lext Line Clear a
Channels ) Start | Stop
Direc  ©4 Connection -
Hardware Generation
Figure 30

7.3 Final Result of the Pickup Test

In this test, the values found for pickup, dropout and percentage and absolute errors
can be viewed in order to pass or fail the test. Other options are generated values,
dropout factor, reference curve, angle and fault.

F | 0 5 [ = | Overcurent 202,160 (64 Bits) - CE-6006 (1730616) - b
Home Display  Software Options (7]
@ELHdset % GOOSE Set ' [ > NextPoint gf Cleartest . 185 Waveform F‘ M . %
@53, .Set 5, 5V Set & ciearall =|-Ph PEI
EEEEE Start  Stop Pres: Recreate Restol View
Dwec 3 Connedtion - Report ﬂ @ Charts Layaut -
Hardware Generat tion Options Report  Units Layaut
Pickup Time  Test Seftings
" Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality -
et /Bt t O Fault A-B-C
o
= Enable the DropOut test 50 il Angle 0
New Point  {v i Legend:
! ABC X
iy wens Test Line
20
. — Pickup Found
Hemove
o \ - Dropout Found
X
P ‘\\ Colors 0K Emor
Test Points | - 5.0
Points Tested
o e Current Point
e | Pickwp | Pickip | Pickup  Pickup | PkpError | PkpEror DrpEror DrpEmor | oo 20 W .
® | Nominal |  Min Max Real %l Abs %1 Abs a g it o
0101 | 100A | 0D900A | 170A | 100A | 0100% | 100mA - - Passed 1.0 s Y
o102 | 1500A | 1425A  B75A | 1B00A 0% 0A - - Passed 050
0.20
T MultPko)
Type: | Points v [] Faut & Angls [] Ref. Curve ] Pickup Info [ DropOut Info [ ] Factor Omp Irfo [2] Emor [] V&1 050 10 20 50 o 20
Errors List | Protection Status
3 | ONLine New AwcSource: 110,00V | Heating: 0%

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 evaluations of time in higher ratings to
15,00A (one time for each element). For convenience, a sequence of current values
will be inserted for time evaluation. It was chosen value 2,00A as the initial value,
20,00A and the final value 2,00A as increment step and the fault ABC.
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INSTRUMENTOS PARA TESTES ELETRICOS
| 3 5 1 = | Overcurent 2.02.160 (4 Bits) - CE-6006 (1730616) X
Home  Display  Software Options (2]
@ Hraset <0 GOOSE set Next Point 3 Waverorm 1 M
@ sync.set s, svset » NextLine -~ Phasors Pillis| @ 4
Channels . Start  Stop Settings Present Recreate Restore  View
Direc  t3 Connection Report |5 ™ Chams Loyout
Hardware Generation Options Report Units Layout
Peun e
Insert/Edit Points | - Overcurrent Chart | Waveform | Phasors | Directionality | -
st/ T P~ T Fault A-B-C
e Fauk Type: Number of Lines: -
Mt Relative to... [iom 19 50 Angle 0
d
T ABC ntal: [2.00A A Legen
Final: [20.00 A o = Test Line
e (A @ Fors Tested
- ]
emove & [ comim ] = Cdos: NT OK Error
Test Points | - 50
Points Tested i
Current Point:
Ne Stabs 20 -m: 1823
g -£0419s
e
10 T
050
020
o Mt Pkp
Tvpe: [GOUY 050 10 20 50 10
[ EmorsList | Protection Status |
3 | ON Line | 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”.

f | 0O L_? H < | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options
a Gr HrdSet €% GOOSE Set ’ - > Next Point gf Clear test
@ sync.set s, Svset % Next Line %
Channels Stop

start
Direc  t# Connection -

Hardware Generation

Figure 33

7.5 Final Result of the Time Test

7| ) 5 [ = | Overcurrent 202,160 (64 Bits) - CE-6006 (1730616)

Display  Software Options

) » Mext Poil —
{5 Hrd Set. <% GOOSE Set ’ > HNext Point gf Clear test 3 Waveform = M Qﬂl:l
@ sync.set s, suset » Nextlne € Clearall 1 phasors Pl ®
Channels Start  Stop Settings Present Recreate Restore View
Direc  t¥ Connection - Report m B Charts layout -
Hardware Generation Options Report  Units Layout
Pickup Time  Test Settings
Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality | -
Insert/Edit Gen
e o tf 0 Fault A-B-C
Edi Line o s
- Muk Relative to.__ [[Nom 50 i Angle 0
7 \
Newline [v ~ \ end
' ABC \\ =
S -= Test Line
Sequence P \\
Ee \ @ Foinis Tested
R Al ® ]
s ki Colors: NT OK Error
Test Points - 50 X;
Points Tested
o e Current Point
o Curveof  Time | Time  TimeEmor Time Emor " -
Ne | Faut | Current | Angle | Reference| Nominal = Real (£7] Abs Status 20 7;"
RN
0301 | ABC | 1200A TOC | 0%23s | 0815s | 081% | 75ms Passed 10 Pl
03-02 A-B-C 1800 A 1oct 3000 ms 3304 ms 10,14 % 3043 ms Passed 050
20004 TOC | 08%s | 0877s | -187% |-1673ms | Passed e
020
2000A - 10C1 | 3000ms | 3323ms  1078% | 3227ms Passed
o Milt Pkp
Type: Points |4 Fauk [] Muiple [ It 8 Ang [ Ref. Cuve [] Acting B4 Time [ Emor [] V&1 | 050 10 20 50 10 20
| EmorsList | Protection Status |
3| ONLine | Mew = | Aux Source: 110,00V Heating: 0%

Figure 34
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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.

Presentation Setting

Language Inglés En-LIS ~

*

=LA

- [#] General Data Test

- [#] General Data of Tested Device
- [#] Local of Installation

- [] Reference Values

- [*] Hardware Settings

- [7] Test Settings

- [] Owercurrent Settings

[ [] Test Results

- [#] Selected Simulation Charts
- [] Motes and Observations

- [#] Explanatory Figures

- [7]Check List

- [#] Cannections

[ o |

|

Figure 35

V\ ] 7 [ = | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616)

Print Preview
:@a = B % 249 B
Previous Next Close Print

Print Setting  Exportto Expurt
Page  Word Office to PDF % Page Page  Preview

Export

i [ one page
! [ 1wo pages

Print Zoom View Close

‘ FCONPROVEREHIN
L6 Ox  CE- ‘-00!

pe- €600k CE-LOOR

[ce-€00x CE&00x CO-600x CE-&00x

CE-600x | CONPROVI

DUSTRIA aCOMERCIO

E

OVERCURRENT - TEST REPORT

Descr.: Phase Overcurrent
Date: 13/09/2021 10:52:40
Softhre" Sobrecor_CTC; Version: 2.02.160
ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model SR745; Manufacturer: GE

2. Location

Substation: CONPROVE
Bay: 1
Address: Visconde de Ouro Preto, 75 - Custédio Pereira
City: Uberlandia; State: MG
Printing Preview...| N° of Pages: 10

Figure 36
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APPENDIX A
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INSTRUMENTOS PARA TESTES ELETRICOS

A.1 Terminal Designations

; Hi [1as
. — -l
C = G1 [1A o CONTROL [H1Z2b—a—®— (+) CONTROL
= :*f E = POWER  |HIT—a—=— (—) POWER
HE ics g FILTER CNDIC ] I SPraRaTE WiRES
T SR o SAFETY GMD|G12
o (8 iC —{A10[G1 /2= ==
o — MULTILIN
WIMDING 1 2 | 742 IRIG=B + [B8 —(+) IRIG-B -
| | 1 L %é ‘I_‘:r;:;rr‘:‘rmer Manugemart |R|G_B — E? _g_j SlC\F\JAL G?EO[‘L_'\-:N]
<J§
| WINDING 2 | - = 570
— IF1 ] = - Eren "
() Ealeers Z RTD ;:; E] TEMPERATURE
il :
o n . =
@ @ ¢/ 1 TR/ _[+[E
SOUD STATE[Z =
— & 7 i (+]
T - N TRIF | L|E2 52a "
W — r el @h)-o
T GENEED & TRP | L]E2 | e =
e T6 |20 = - 3 el
L HE [2c L:& TR E4 ﬁ“l ;“
= | B[ LoGIc INE0T 1 ©f TP |L|ES EE Rl
07 | LOGIC INBUT 2 5 > TiFs —H—@@—t—:
D3 | LOGIC_INPUT 3 el |E T8
D4 [ LOGIC INPUT 4 | |5 auxusry [TIFs
D5 | LOGIC_INPUT 5 = & =
DE | LOGIC INPUT &
SETPOINT
ACCESS 07 | LOGIC INFUT 7 o F?
KEY SWITCH [DE[LOGIC INPUT & Al.)-:lll?IAH‘f %_Ea
.: 08 [+ [ SETPOINT |na.ma- | F8 |
010[ — | ACCESS HPUT =
D11[ LOGIC_POWER GUT (+) L]ED |
D12] LOGIC_POWER OUT (COW] AUXILIARY { Fa
f WINDING 1 ;I C1[ LoGIC INPUT 9 Ei0
\ Phase A4, B or C CZ [ LOGIC_INFUT 10 Fio ) . .
C4 [ LOGIE NPUT 17 82 %_ SHOWN WTH NO
C5 [ LOGIC_INFUT 13 n =
CE [ LOGIC INPUT 14 CONTROL POWER
C7 | LOGIC INPUT 15
CE | LOGIC_INPUT 16
= - m
é:,'a :::ERI'{::E; g SEE INSTALLATION CHAFTER
= ST - - FRONT EANEL LoGAL FOR CONNECTION DETAILS
c12 VT CoM 52 PROGRAMMING PORT SEE COMMUNICATION CHAFTER
FOR COMMUNICATION DETAILS
COMMUNICATIONS o
COM2 COM! AMALTG| 0 LD o
RS488 [RS427Tx|  RS485 vt [eousE| AMWAL OC OUTPUTS Q
[0 [+ YRy P )
|+T:%|++|+|g+$+i$$r
m ||
EBEEEREERREEEEEEEEE
, LN o
i ) ] | | - 3
; S| e % o
oM - T BTERNAL N H'IE:t.';EMn.lL 58z H
(MASTER) st sE PwoDEVICE GE P DEVICE na& | @
(32 MY (siae g2) (SLAVE #1) $Zd o ]
COM s CONNECTOR
At
RE+8S — FERSOMNAL
OUTFUT 4 RS232 COMPUTER
CHANNEL
COMMON | COMMON I.'r"ll_"ll
] HY¥—Fhase A Amp |
o ﬁﬁ;: HY—Fhaze B Amp |
o §#3+ HY—Phase T Amp
== §#4 LV—FPhase & Amp
SO o [¥V—Fhase B Amp
aE »—lﬁ?— Lv—Phgse C Amp B1471643,0WG
“ o7 TAF POSITION ]| WG
z#7r T,
M o
COMMUNICATION o —Q[E . e o ME X )
CROUND CABLE SHIELDS TO BE GROUMDED CONNECTIONS WILL GIWE POSITIVE

AT PLC/COMPUTER END OMLY.

Figure 37

745 POWER METERING WHEW
GEMERATOR IS PROVIDING POWER
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A.2 Technical data

PHASE / NEUTRAL / GROUND / NEGATIVE SEQUENCE TIME OVERCURRENT

PICKUP [EVEL: oo eenesenes 0.05 t0 20.00 x CT in steps of 0.01
Dropout level......... eeeeeeeeeem e eem e .97 t0 98% of pickup
Curve shapes: ... oo ANSI extremely/very/moderately/normally inverse;

definite time (0.1 s base curve); IEC curve A/B/C and short:
FlexCurve™ A/B/C (programmable curves}; IAC extreme/
very/inverse/short

Curve multiplier: ..oeeeeereeeeeeeeen....0.00 10 100.00 in steps of 0.01
Reset type:....... e instantaneous or linear
Level QCCUMACY: e eeeeseeeeeeeeeeeesseseeens per current input
TIMING ACCUMACY: cevvvrvecereeeeeeesssseneeneennnnenn 2390 OF Trip time or £20 mis (whichever is greater) at = 1.03
x pickup
PHASE / NEUTRAL / GROUND / NEGATIVE SEQUENCE INSTANTANEOUS OVERCURRENT
PickUp 1€VEl: oo 0.05 to 20.00 x CT in steps of 0.01
Dropout level: ... .97 10 98% of pickup
Time delay: ... eree0 10 60000 Ms in Steps of 1
Level QCCUMACY: e eeeeseeeeeeeeesseseeens per current input
Solid state output operate time:
at 1.2 x pickup: .o 22 10 30 Ms
at 2.0 X pickup: e 18 10 26 Ms
at 4.0 X pickup: i 1110 19 Ms
Relay outputs 2 to 5 operate time:
at 1.2 x pickup: ..o 28 10 36 Ms
at 2.0 x pickup: ..o 24 10 32 Ms
at 4.0 x pickup: c.ccoeeecene. 17 10 25 ms
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 3
Overcurrent Software GE 745 Relay
Parameter | Figure Parameter Figure
Frequency 20 Nominal Frequency 08
Phase Seq. 20 Phase Rotation 08
51
Pkp 23 Pickup TOC1 11
Dial / Time 23 TD Multiplier 11
Curve 23 Curve 11
50-1
Pkp 23 Pickup IOC1 12
Dial / Time 23 Delay 10C1 12
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