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1. SAFETY SECTION

11 IMPORTANT INFORMATION
NOTICE

This guide and the relevant equipment documentation provide information on handling,
commissioning and testing of this equipment.

Read these instructions carefully, and look at the equipment to become familiar with the device
before trying to install, operate, service or maintain it. The following special messages may appear
throughout this documentation or on the equipment to indicate potential hazards or to call attention
to information that clarifies or simplifies a procedure.

an electrical hazard exists, which will result in personal injury, if the instructions

The addition of this symbol to a “Danger” or “Warning” safety label indicates that
A are not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury
CE hazards. Obey all safety messages that follow this symbol to avoid possible injury
or death.

DANGER indicates a hazardous situation, which, if not avoided, will result in death or
serious injury.

A WARNING

WARNING indicates a hazardous situation, which, if not avoided, could result in death
or serious injury.

A CAUTION

CAUTION indicates a hazardous situation, which, if not avoided, could result in minor
or moderate injury.

NOTICE

NOTICE, used without the safety alert symbol, indicates a hazardous situation which, if
not avoided, could result in equipment damage.
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PLEASE NOTE

1.2

Electrical equipment must be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out
of the use of this material.

A qualified person is one who has skills and knowledge related to the construction, installation,
and operation of electrical equipment and has received electrical risk & hazard training to
recognize and avoid the hazards involved.

BEFORE YOU BEGIN

The information in the Safety Section of the equipment documentation is intended to guide users
on how to properly install and handle the equipment in order to maintain it in an optimal condition.

It is assumed that everyone who will be associated with the equipment will be familiar with the
contents of this Safety section.

When electrical equipment is in operation, hazardous voltages will be present in certain parts of
the equipment. Miss observation of notices, incorrect use, or improper use may endanger
personnel and equipment, and cause personal injury or physical damage.

The equipment documentation gives instructions for its installation, commissioning, and operation.
However, the manual cannot cover all conceivable circumstances or include detailed information
on all topics. In the event of questions, please contact the appropriate Schneider Electric technical
sales office and request the necessary information before taking any actions.

The following symbols, which may be used on the equipment or referred to in the equipment
documentation, must be understood before the equipment is installed or commissioned.

D L

Protective Conductor (Ground) terminal. Functional/Protective Conductor (Ground)
terminal.

Note: This symbol may also be used for a
Protective Conductor (Ground) terminal if
that terminal is part of a terminal block or
sub-assembly e.g. power supply.
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1.3 SAFETY INSTRUCTIONS

Read and understand these instructions before performing any procedure with this device.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Only appropriately trained persons who are familiar with and understand the contents of
this manual and all other pertinent product documentation and who have received safety
training to recognize and avoid hazards involved are authorized to work on and with this
device. Installation, adjustment, repair and maintenance must be performed by qualified
personnel.

o Before carrying out any work on the equipment, the user must be familiar with the
contents of the safety section of this manual, and the ratings on the equipment rating
label.

¢ While handling, commissioning, or testing this equipment, apply appropriate personal
protective equipment (PPE) and follow safe electrical work practices. See NFPA 70E or
CSA 7462.

o Before performing any commissioning, de-commissioning, or maintenance job on this
product:

o Open breakers and switches, and disconnect all power

o Power up the relay from USB port, and check the current metering to make sure
that there is no current into the relay, even if the indications on front plate are off

o Use a properly rated voltage sensing device to confirm that power is off.

o Use lock out and tag out equipment to ensure the power remains off during the job.

o Make sure that the grounding terminal is connected to the ground during and after
the job (where applicable).

e Insulation testing may leave capacitors charged up to a hazardous voltage. At the end
of each part of the test, the voltage must be gradually reduced to zero, to discharge
capacitors, before the test leads are disconnected.

o Always keep the case cover closed, including before installation and after de-
commissioning.

¢ Do not install this product in ATEX class 0, 1, or 2 areas.

Failure to follow these instructions will result in death or serious injury.

UNINTENDED EQUIPMENT OPERATION

¢ The equipment documentation must be consulted before installing, commissioning, or
servicing the equipment.
o If the equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

Failure to follow these instructions will result in death or serious injury.

A WARNING

LOSS OF PROTECTION

e The device needs to be fully tested for proper operation after commissioning.

o Observe all accident prevention regulations and local safety guidelines.

e Reference must be made to the external connection diagram before the equipment is
installed, commissioned or serviced.

Failure to follow these instructions can result in death or serious injury.
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1.4

15

A CAUTION

PRODUCT DROP / FOOT INJURY

o After installation, make sure that the relay is completely plugged and locked into the
case / housing, and all the cover screws are tightened.

Failure to follow these instructions can result in injury.

NOTICE

PRODUCT DAMAGE DUE TO MISHANDLING

o Electronic parts may be damaged if suitable electrostatic voltage discharge (ESD)
precautions are not taken.

o Before energizing the equipment, the following must be checked:

Voltage rating (rating label/equipment documentation),

CT circuit rating (rating label) and integrity of connections,

Integrity of the protective conductor (ground) connection (where applicable),

Voltage and current rating of external wiring, applicable to the application.

O O O O

Failure to follow these instructions can result in equipment damage.

CURRENT TRANSFORMER CIRCUITS

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ Do not open the secondary circuit of a live CT since the high voltage produced may be
lethal to personnel and could damage insulation.
e The secondary of the line CT must be shorted before opening any connections to it.

Failure to follow these instructions will result in death or serious injury.

For most equipment with ring-terminal connections, the threaded terminal block for current
transformer termination has automatic CT shorting on removal of the module. Therefore, external
shorting of the CTs may not be required; the equipment documentation must be checked to see if
this applies.

For equipment with pin-terminal connections, the threaded terminal block for current transformer
termination does NOT have automatic CT shorting on removal of the module.

DE-COMMISSIONING AND DISPOSAL

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
Keep the relay housing covered after de-commissioning.

Failure to follow these instructions will result in death or serious injury.

Itis recommended that incineration and disposal to water courses is avoided. The equipment must
be disposed of with an appropriate manner. Batteries must be removed from any equipment before
its disposal, taking precautions to avoid short circuits. Particular regulations within the country of
operation, may apply to the disposal of the equipment.
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2. INTRODUCTION

INTRODUCTION TO ECOFIT 50/51

ECOFIT 50/51 is a numerical overcurrent protection relay. It has been designed to offer a cost-
effective and plug & play solution in retrofitting General Electric IAC and DIAC, and Basler BE1
relays. The ECOFIT 50/51 relay provides 31 overcurrent curves as well as instantaneous
overcurrent protection, to cover a variant range of applications. Along with numerical technology,
ECOFIT 50/51 offers events and disturbance recording, and circuit breaker diagnostics. This CT-
powered relay is offered in two models for 1 Aand 5 A CTs.

Table 2-1: Compatibility table for GE IAC model numbers

IAC model number Curve type

12IAC51AXXXA Inverse

12IAC51BxxxA Inverse with Instantaneous
12IACS53AXXXA Very Inverse

12IAC53BxxxA Very Inverse with Instantaneous
12]IACS55AXXXA Short Time

12IAC55BxxxA Short Time with Instantaneous
12IACB6AXXXA Long Time

12IAC66BxxxA Long Time with Instantaneous
12IACT77AXXXA Extremely Inverse

12IAC77BxxxA Extremely Inverse with Instantaneous

Table 2-2: Compatibility table for GE DIAC model numbers

DIAC model number Curve type
DIACA1x Inverse, Very Inverse, Short time, Long
DIACAS5X Time, Extremely Inverse and Instantaneous

Table 2-3: Compatibility table for Basler BE1-50/51B model numbers

Basler BE1-50/51B model number Curve type

BE1-50/51B-102, 202
BE1-50/51B-103, 203

BE1-50/51B-106, 206 Inverse, Very Inverse, Short time, Long
BE1-50/51B-107, 207 Time, Extremely Inverse and Instantaneous

BE1-50/51B-214
BE1-50/51B-225
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2.3

ECOFIT 50/51 FEATURES

ECOFIT 50/51 offers a wide range of pickup setting and overcurrent curves, which allows
maintaining the existing coordination on the old relays. The relay also provides an integrating reset
function to simulate the disk reset characteristic of electromechanical relays.

Below is a detailed features list of ECOFIT 50/51:

e Independent time and Instantaneous elements
e 3 xovercurrent stages (TIME, TIMEBak and INST)

o Two independent 50/51 O/C elements (TIME and TIMEBak)
o One 50 O/C element (INST)
e Available in 5 Amp or 1 Amp CT secondary versions

e 31 built in protection curves (DT, IAC51, IAC53, IAC55, IAC66, IAC77, 11, 12, V1, V2, S1,
S2, L1, L2, E1, E2, CO-2, CO-5, CO-7, CO-8, CO-9, CO-11, U1, U2, U3, U4, US, IEEE
MI, IEEE VI, IEEE EI, Overload)

e LCD display (16-character by 2-line alphanumeric)

e Disturbance recording (10 records, each 4s max.)

e Overcurrent Fault recording (20 records)

e Eventlogs (200 events)

e Manual trip mode with Manual Trip pushbuttons and status LED

e Active LED to indicate relay health

o Disk and INST reset characteristics

e Measured current display in primary or secondary values
Inrush blocking based on 2" harmonic calculation

CB diagnostics (> Trips, > Amps") with indications

e Two magnetically-latched trip flags
e Five configurable LEDs

e USB configuration port and password protection

ECOFIT 50/51 BENEFITS

ECOFIT 50/51 overcurrent relay provides a wide variety of benefits in retrofit applications,
including:
e Plug & play design minimizes commissioning time and help to prevent any wiring change
on site
o Self-powered relay requires no battery or auxiliary power (Reduced maintenance)

e Its numerical design drastically reduces testing requirements compared to electro-
mechanical relays

e Multi-vendor curves allow retrofitting a variety of legacy relays
¢ No impact on existing coordination study, thanks to provided legacy relays’ curves

o Disturbance records, overcurrent fault records and event logs allow overcurrent fault
analysis

e Large setting range allows replacement for both phase and ground overcurrent relays

e Additional TIMEBak element can be used as a backup Time Overcurrent (TOC) stage or
as a more sensitive Instantaneous Overcurrent (I0C) element

e CB diagnostics can be preloaded with historical data
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2.4 APPLICATION OVERVIEW

Figure 2-1 illustrates the connections for ECOFIT 50/51 relay in a power circuit. The relay cradle
provides 5 terminals which match the terminals on the old case.

Recording features AUXILIARY FUNCTIONS MEASUREMENTS
USB port Overcurrent fault
recording: - Self Diagnostic - One current
20

Setting - Manual Trip via HMI - Trip counters

Iszoﬂware Event recording: - Inrush blocking (2nd harm.)
aser 0
it \—‘200 = Ry e Wi s - CB Trip and Amps" counter

ounters:

CB open & Sum of Outputs Relay: - 16x2 alphanumerical LCD
; RLL, RL2 | display
Disturbance Recorder:
up to 10 records Magnetic Flags: 2

Time of records: 4 s

LEDs: 7

Manual Trip functional
keys: TIME and INST

i lorIN @

Figure 2-1: Functional diagram of the ECOFIT 50/51

2.5 ORDERING OPTIONS

The following table represents the ordering options for ECOFIT 50/51 relay. The relay is offered
in two input current models: 1A and 5A.

Table 2-4: ECOFIT 50/51 Ordering options

ECOFIT Order Code: ECOFIT51515020000A | ECOFIT |51 |s1|5]0]2]o]o0]o]o]A
Protection Functions

50/51 — Inst. and inverse time overcurrent 51
Cradle & Cover Type
GE or Basler S1 S1

Current Inputs
1Amp 1

5 Amp

Future 0
Relay Outputs
2 output relays 2

Auxiliary Power
Self-powered 0

Future 0
New Exterior Case
None 0

Future 0
Model A
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3. GETTING STARTED

3.1 RELAY PRESENTATION

Front panel controls and indicators of ECOFIT 50/51 relay are shown in Figure 3-1. All elements
are explained in details in Table 3-1.

ECOFIT 50/51

Figure 3-1: Front panel presentation
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Function
Reference

Table 3-1: Functions' descriptions

Control or indicator

HMI Display

Function Description

16 x 2 alphanumerical LCD display. It informs users
about settings, measurements and overcurrent faults.
It allows users to configure & set the relay parameters
without need of a software tool.

Trip Indicators

Two red magnetic trip indicators (TIME and INST) help
to indicate relay's operation. They stay latched until
user's acknowledgement.

Read button

It allows users to get information on detected faults
and detected alarms.

Manual Trips

Two manual trips pushbuttons allow users to test
output relays, when activated. These manual trip
functions are password protected.

Navigation buttons

An intuitive pull down menu structure allows easy and
quick navigation. Disabled functions are hidden to
facilitate the navigation.

Programmable LEDs

5 programmable LEDs can be configured to start or
trip of protection elements, detected alarms, ....

Clear button

It clears detected alarms and resets indicators once
they are acknowledged.

USB port

USB port allows data extraction and easy
configuration of the relays using Easergy Studio
software.

Active LED

Shows that the relay is powered up and is healthy.

Manual Trip Mode LED

Shows that the relay is in Manual Trip mode and the
Manual Trip buttons are active.
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RELAY POWER UP

As a self-powered relay, ECOFIT 50/51 does not have auxiliary power inputs. It can be powered
up from either measured current from CT or the USB port.

Powering up from measured current

Under load condition, the relay will be powered up from current in its CT input. The functionalities
per current level is detailed in Table 3-2.

Table 3-2: Relay functionality at different current levels

Current Level ‘ Available Services

Between 0.2 x In and | Limited functionality:

0.4 xIn - Output RL1

- Magnetic flags

- LEDs

- Records (overcurrent fault, events and disturbance)
Note: RL2, and HMI Display are disabled

Over 0.4 x1In Complete functionality:

- Output RL1 & RL2

- Magnetic flags

- LEDs and LCD

- Records (overcurrent fault, events and disturbance)

Powering up from the USB port
The relay can be powered up through its USB port from a PC (or a power bank).
Connector: type mini B 5-pin male USB 2.0
USB Cable: USB 2.0, minimum 28AWG/1P + 24AWG/2C, maximum 2m
The USB connection allows the following functions:
e Relay powering for testing
e Settings configuration using Easergy Studio software
e Data (e.g. events and disturbance records) extraction using Easergy Studio software
¢ Relay firmware updating
e Programming through front panel keys
e Overcurrent fault acknowledgement and resetting indicators

Note: This port is not meant to be used as a permanent power supply to the relay.
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3.3

3.3.1

3.3.2

USER INTERFACES AND MENU STRUCTURE

The settings and functions of the ECOFIT 50/51 protection relay can be accessed both from the
front HMI (keypad and LCD), and via the front communication ports. This section focuses on relay
interaction via its HMI. Communication through relay front port is explained in next section.

Special symbols on the LCD display

The following special symbols may appear on the relay display:

F 5

G ¥ 4 4

JA

o

N

w

©

V
1

It is possible to move up by pressing the up key.

It is possible to move left by pressing the left key.

It is possible to move down by pressing the down key.
It is possible to move right by pressing the right key.

The last menu cell in the column. If the down key is pressed, the cursor will reach the
first cell in the column.

It is possible to edit the displayed setting.
Setting range: from 0.2 to 38 for 1A version or 1 to 190 for 5A version

Setting value step: 0.01.
Password-protected: No edition of the settings

Edition of settings are possible (the correct password has been entered)

A detected alarm is still active (the cause of detected alarm is highlighted)

ECOFIT 50/51 Menu description

The Main Menu is shown in Figure 3-2.

<>

MODE

SETTING CHANGE «— OP PARAMETERS «— MEASUREMENTS v 00.00 Amp prim ALARM STATUS |

Edit Settings? Description Amps prim Alarm origin
Enter PSWD: 0000 ECOFIT 50/51 5A I = 00.00

Protection level Serial number Amps sec
Limited view 00000001 I = 00.00

Reference
SE ECOFIT 50/51

Firmware version
1.A.00
Menu components with read only mode.
Hardware type Read only
In = 5A Cells which can be modified with Level 2 password and

viewed with Level 1 password (Full view)

2nd harm. I= 0% |

Level 2 (Full access; )

Current date
01/01/00
Current time
00:00:00
Nominal
frequency 60Hz

Figure 3-2: Main Menu
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3.3.2.1 GLOBAL SETTINGS
Global Settings include general settings, such as:
e Local settings (LOCAL SETTINGS)
e Current transformer parameters (CT RATIO)
e Circuit Breaker Diagnostic (CB DIAGNOSTIC)
e Advanced settings for the over-current protection (50/51 ADVANCED)
¢ Inrush Blocking Logic (INRUSH BLOCKING)

e Disturbance recorder parameters (DISTURBANCE RECORDER)

GLOBAL SETTINGS

<

v

|Locm. SETTINGS |<—>| CT RATIO |<—>| CB DIAGNOSTICS |<—>| 50/51 ADVANCED |4—> INRUSH BLOCKING |q—>| COMMUNICATION %ggm‘m |
Langua DR Pre-Tri,

ge Line CT Primary CTRL Mode IDMT Interlock Inrush blocking RS485 port g
0:English (US) 1A 0: Local only By DT 0:No 0: Disabled 0: Disabled Time  1.00 s

) i v ¥ i

Date Format Line CT Sec CB Diagnostics 2nd Harmonic Protocol DR Post-Trig
0:MM/DD/YY 1 Amp 0: Disabled Ratio 20% 0: Modbus RTU Time 1.00 s

glg;; Format Inrush Reset Relay Address | DR Trig Init
Default Display
0:Meas. Amp prim

Time 000.00s RS485 1 0: on Start&Trip
Flags/LED Reset

¢ {
0:Manual Only

Max Sum AMPS*n Blocking of Baud Rate Max DR Rec. Time
6553.80 MA*n 0: TIME

2: 19200 4.00s

Parity
0: No parity

Trip Info reset
0:Manual Only

Stop bits
0: 1 stop bit

Nominal
Frequency 0:60Hz

Meas Method
0: 1.harmonic

Menu components with read only mode.

Phase Desc. Read only
0: Enabled

Ph. Desc.
1: Phase B

Cells which can be modiied with Level 2 password and
viewed with Level 1 password (Full view)

Level 2 (Full access)

Figure 3-3: GLOBAL SETTINGS menu
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3.3.2.2 50/51 PROTECTION
50/51 Protection menu includes settings for protection elements (TIME, TIMEBAK and INST).

€| 50/51 PROTECTION |¢

TIME

1: Enabled

{

TIME Pickup
007.00 Amps

i

TIME Curve Menu components with read only mode.
1:IAC51

Read only

¢ Cells which can be modified with Level 2 password and
viewed with Level 1 password (Full view)

TIME TD
001.00 s

q

TIME Rst Type
0:DT

)

TIME Reset
00.00s

)

TIMEBak
0: Disabled

)

TIMEBak Pickup
010.00 Amps

i

TIMEBak Curve
1: IAC51

¢

TIMEBak TD
001.00s

{

TIMEBak Rst Type
0:DT

¢

TIMEBak Reset
000.00s

INST

1: Enabled

1

INST Pickup
040.00 Amps

Level 2 (Full access)

Figure 3-4: PROTECTION menu

\ 4
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3.3.2.3 OUTPUT RELAY CONFIGURATION

Output assignments for each protection element could be done through front panel.

<
<

OUTPUT RELAYS
O

\ 4

CONFIGURATION < >
21
TIME 01
21
TIMEBak 00
¢ Menu components with read only mode.
21
INST 10 Read only
Cells which can be modified with Level 2 password and
¢ viewed with Level 1 password (Full view)
Start 21 Level 2 (Full access)
TIME 00
Start 21
TIMEBak 00
Start 21
INST 00

3.3.2.4 LEDs CONFIGURATION

Figure 3-5: OUTPUT menu

LED assignments for each protection element could be done through front panel.

<
<

«> LEDs
CONFIGURATION
65432
TIME 00000
65432
TIMEBak 00000
65432
INST 00000
Latched 65432
LEDs 00000
Start 65432
TIME 00000
Start 65432
TIMEBak 00000
Start 65432
INST 00000
Alarms 65432
00000
Local 65432
CTRL Mode 00000

»
>

Menu components with read only mode.

Read only

Cells which can be modified with Level 2 password and
viewed with Level 1 password (Full view)

Level 2 (Full access)

Figure 3-6: LED menu
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3.3.25 RECORDS

Twenty overcurrent fault records are available in the relay.

FAULT RECORD INSTANTENOUS COUNTERS
RECORD

|CONTROL COUNTER |FAULT COUNTER

CB MONITORING
COUNTER

0

v v v

Reset Counter No. Flt. Starts CB AMPS Value
0: Cancel 0 0.0 MA

No. Alarms

No. Flt. Trips
0

No.Trip Command |
0

Menu components with read only mode.

Read only

No. HW Warnings Cells which can be modified with Level 2 password and
0 viewed with Level 1 password (Full view)

Level 2 (Full access)

LLL

Reset Counter
0: Cancel

Figure 3-7: RECORDS menu

3.3.2.6 MANUAL TRIP MODE
Manual Trip can be Enabled through relay’s HMI, which allows user to test manual trip function.

Note: Two buttons (TIME and INST) located on right bottom corner of the relay are dedicated for
Manual Trip functions. TIME button is dedicated to test TIME/TIMEBak element and their assigned
outputs. INST button is dedicated to test INST element and its assigned outputs. These manual
trip buttons are not operational during normal conditions. To activate them, Manual Trip Mode
needs to be enabled and an USB cable needs to be connected to the relay through its USB port.
If Manual Trip Mode is enabled, the LED1 (orange) will activate for indication purpose. Manual
Trip Mode will automatically turn off after 10 mins of inactivity.

Once a manual trip button is pressed, the output relay closes and stays in this position until the
button is released.

<€—)»| MANUAL TRIP MODE |

v

Manual Trip Mode
0: Disabled

v

Menu components with read only mode.

Read only

Cells which can be modified with Level 2 password and
viewed with Level 1 password (Full view)

Level 2 (Full access)

Figure 3-8: MANUAL TRIP MODE menu
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LOCAL COMMUNICATION TO A PC AND USE OF EASERGY STUDIO

Easergy Studio is the universal software that supports ECOFIT 50/51 relay. It allows users to
upload settings to the relay as well as download/extract settings, events and disturbance records
from the relay using an USB communication via relay’s front port.

Configuration

The relay parameters could be accessed and modified using Easergy Studio software installed on
a PC. Communication can be established by using a USB cable between PC and the relay’s front
port. The Easergy Studio 7.1.0 (or higher) software has a built-in USB driver and virtual COM
software. No additional driver is required after installation of the software.

NOTICE

PRODUCT DAMAGE DUE TO STATIC ELECTRICITY DISCHARGE

o Before connecting the USB cable to the relay, it is necessary to discharge static
electricity from the body by touching a grounded bare metal object.

Failure to follow these instructions can result in equipment damage.

Easergy Studio 7.x.x

Easergy Studio is the official software package to interact to an ECOFIT 50/51 relay. This software
package let the user set the relay settings, extract the relay settings and make backups, extract
relay recordings and counters, analyze the recordings, and much more.

The Easergy Studio can be downloaded from www.schneider-electric.com. In the search field
enter “Easergy Studio” and press Enter.

ielsOn | Schneider -\

SISSERE PRODUCTS  SOLUTIONS  SERVICES  SUPPORT  ABOUT Us

easergy studio X

Search results: 66 Show 10 hd Sortby By relevance -

Documents and software Studio br ng
ersions. Easergy

Product Documents (53

Product information . Prod Off
24 Product Offer

Product Categories

FAQ:

Product Offer (2 - :
Easergy Studio V7 1.0 —_—
22 Easergy Studio #12.rev A hitp://www.schr ectric.cor le
fe 1. P40 Disturbance trigger from Easergy Studio D Triggering a
@~ d ce record via Easergy Studio -
o ZIP | 813.2 MB | DE/FR/PL/ES/EN | Software - Released | Easergy Studio V7.1.0 |
O Fro Document number Easergy Studio V7.0.0 Installer
O From iast 6 manins PDF | 892.0 KB | DE/FR/PL/ES/EN | Software - Released | Easergy Studio v7.1.0 - Release Notes v1.0 |
O rom Document number Easergy Studio V7.0.0 Installer

Figure 3-9 : Easergy Studio search results
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3.4.2.1

Click on “Easergy Studio V7.x.x:

Lietsn | Schpeider

Griectric PRODUCTS  SOLUTIONS  SERVICES  SUPPORT  ABOUT US

Home » Support » Download Center > Easergy Studio V7.1.0

Easergy Studio V7.1.0

Reference Download All (:zip)
Easergy Studio V7.0.0 Installer
Add to my Documents

Type
Software - Released

Languages
German/Spanish/English/French/Polish

Copy URL

http:/fwww.schneider-electric.com/en

Date
26/01/2017

Version
21

Product Ranges:
Easergy Studio
Figure 3-10: Easergy Studio download page

Click on Download All (.zip): This will download the Easergy Studio software package as well as
the release notes. Please read the release notes before proceeding with the installation of Easergy
Studio.

Data Model Management

The settings and parameters of the protection relay can be extracted from the relay or loaded
using the Data Model manager. The Data Model Manager can load any model from a local file, an
external disks/drives or an Internet server (if connected).

The Data Model Manager is used to add and remove data models, as well as to export and import
data model files.

It is necessary to close Easergy Studio prior to launching the Data Model Manager.

To open the Data Model Manager, click on the Windows Start icon: . Go to All programs >
Schneider Electric > Easergy Studio > Data Model Manager.



The following window is displayed:

@ Data Model Manager ¥5.1.0 EIIEI@

MICOM S1 Studio

Data Model Manager

Welcome to the Data Model Manager

Before you can use MICOM S1 Studio you must add data models (default files) for your devices,
Please select Add and click Mext'

Select this aption to add new data models,
=1 )
O u; Remove Select this option to remove installed data models.
L
B
(9] 7_:; Export Export installed data models to a Data Model Archive file.

A
O olel‘ Import Add data models from a Data Model Archive file.

2

l Language H Cptions ” About I "

Figure 3-11: Data model manager — Welcome page

Select the Add option to add the new data model, then click on Next.
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The next window let the user select the data model's source: CD ROM, local folder, or

Schneider Electric server. Select Internet then click on Next.

© Data Model Manager, ¥5.1.0

MICOM 51 Studio

Data Model Manager

Add Data Models - Select Source

Select data model source, After clicking Next' the program will download the data models, This may
take a while.

To add data models from a CO-ROM, select the drive with MICOM 51 Studio
® “corom installation CO-ROM:

4 <dive > | &1

Select a Iocal folder from which to add data models:

=%
O / Local Folder ‘

1

Select a server (FTF, HTTF, HTTPS):

™ Select a emplate:
(@] E‘% Template

2

Rlexk Abort

Figure 3-12: Data model manager — Source Selection

Note: The procedure below assumes connection to Schneider Electric server is established.
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The Data Model Manager loads the data models' details then automatically displays the language
selection panel. Select English, then click on Next.

© Data Model Manager V5.1.0

fFE®
MICOM S1 Studio

Data Model Manager

Operations log:
14:02:46.167 There is no response from the server. Please try again later ~

14:02:51,890 Server name: Default HTTPS
14:02:52.062 Cherking aceess permissions ta remote re (s Jy W RRTISUR PYRTIRR L)
14:02:52,109 There is no response from the server. Pl
14:03:16.062 Server name: Default HTTPS

EE&
MICOM 51 Studio

14:03:16.156 Checking access permissions to remote re| D t M d I M

14:03:16,171 There is no response from the server. Pl a a o e a n a g e r

14:03:59.500 Server name: Default FTP

14:03:59.593 Checking access permissions to remoke re|
Add Data Models - Select Languages

Please select one or mare languages from the list, then click ext'. Only languages available from the

selected source are listed,

14:03:59.671 Data models not found in remate server,
14:13:29.009 Server name: Default HTTPS

14:13:29.145 Checking access permissions to remote re|

Only selected languages

English [en] 1 When this option is checked,
only the data models with

suppart for at least one of the
[ German [de] selected languages, wil appear

446 Checking success. <

O zedan [#] on model selection page

Status Dlroksh o] e
Getting details of: P442 [ Russian [ru]
[TTTT] [ spanish [es]

2@ ) ]

Figure 3-13: Data model manager — Language

The data models panel is displayed. Select the data model relevant to your product: Expand the
Px10/V11x /Px20/Px20C/M/Modulex sub-menu by clicking on the + sign, then select the ECOFIT.
The Data Model Manager displays the Selected files size at the bottom of the window.

@ Data Model Manager V7.1.0 =l Y

Easergy Studio

Data Model Manager

Add Data Models - Select Models

Please select data models to install, then click 'Install’.

Supplier Language Description |~
= P10V 1/ P20/ P20 /MM
_1 ECOFIT Legacy en Unknown
13 m220 Legacy en Measurement Center =
|:| _1 M230 Legacy en Measurement Center
[l _1 M301/M302 Legacy en System Analysis and Meas. Center & add. Digit
[l _1 M721 Legacy en Power Quality Recorder B
0 _1 M722 Legacy en Power Quality Recorder
[ m723 Legacy en Power Quality Recorder
] _1 M724 Legacy en Power Quality Recorder
[l _1 M3 Legacy en Voltage and Frequency Protection
= _1 P111 Legacy en Three Phase & Earth Fault
13 pi11a Legacy en Unknown
] j P111B Legacy en Enhanced CT Powered Three Phase And Earth F
1 _1 P111E Legacy en Enhanced CT Powered Three Phase And Earth F
1 _1 P111L Legacy en Enhanced CT Powered Three Phase And Earth F
&= _1 P111iN Legacy en Enhanced CT Powered Three Phase And Earth F
| j P114D Legacy en Dual / CT Powered Three Phase And Earth Fault .
4 [0 | 3

Selected models size:  1.89 MB

[ Back H Install H Abort

Figure 3-14: Data model manager — Relay models selection
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Click on Install. The data model files are downloaded and updated in your system.

(BSIES

© Data Model Manager, ¥5.1.0

MICOM S1 Studio

Data Model Manager

Operations log:
14:02:52,109 There is no response From the server. Please kry again laker.
14:03:16.062 Server name: Defaulk HTTPS

|

14:03:16.156 Checking access permissions to remote resource.

14:03:16,171 There is no response from the server, Please try again later,

14:03:59.500 Server name: Default FTP

14:03:59.593 Checking access permissions to remate resource.

14:03:59.671 Data models not Found in remote server. There is no response from the server. Please try again later.
14:1%:29.009 Server name: Defaulk HTTPS

14:13:29,145 Checking access permissions to remote resource,
14:13:31.446 Checking success,

14:13:31.537 Reading index.

14:15:42.073 Reading index ended successfully

14:19:51.392 Downloading data models.

Status
Dowhloading file: P1114 xNONSXMINNLIN protocols. mdb

(I |

Figure 3-15 : Data model manager — Operations Log

3-13

Once installation is complete, close the Data Model Manager. The downloaded Data Model will
be used by Easergy Studio when a system file is opened or created. For more information on how

to open this default setting file, refer to sub-chapter 0.

Quick Connection to the relay

_
To start Easergy Studio, click on the Windows Start icon: . Go to All programs > Schneider

Electric > Easergy Studio > Easergy Studio.

The Easergy Studio launcher screen is displayed:

£} Quick Connect

-1
Easergy Studio

Name Loaded Path
£ Scan Network | RS Fae  C:\USers\SESA375270\DocUments\SE S1 Stdo\TTC-Ashbdges.sestudo
ECOFTT EAA Fase | C:\USers\SESA375270\Documents\SE S1 SWUAO\ECOFIT EA.sestudka
@ Main Page Test_General Fabe C:\Users\SESA375270\Documents\SE $1 StudoTest_Generalsestudio
Septa False [ .
Wayne Junction False C! P \Other cases\SEPTA| Juncts studio
Av_CELL False C:\Users\SESA375270\Documents\SE S1 Studio\AV_CELL sestudio
AV_CELL_Ste Fake C:\Users|SESA375270\Documents|SE $1 Studo\W_CELL_Ste sestudio
) CHUM_APRIL_6 Fakse C:\Users\SESAZ75270\Documents\SE S1 Studio\CHUM_APRIL_6.sestudio
D File STA446_Lines_357_323_and_344 False C: 51 _Lines._357_323_and_344.sestudio
4% Tools My System Fakse Ci\Users\SESA375270\Documents|SE 51 StudolMy Systemsestudio
§= Options
@ Help
(5> Exit -
I Browse L New
Property name Property value
Comment
System name TTC-Ashbridges.sestudio
Creation date 10/17/2016 3:36:43 PM
Fie present on dsk True
Is access control enabled Mo
Path C:\Users\SESA375270\Documents|SE 51 Studio\TTC-Ashbridges. sestudio
Version 16.5.30.1

i) Easergy Studio i Getting Started Sd‘é’}ﬁ'gﬁ[

Figure 3-16: Easery Studio — Welcome page
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Click on the Quick Connect button at the top left of the application's window. You can choose to
create a new system or open an already created system.

Select Px10/V11x Series from the presented options.

New Device

&

Please select a device type:

& Px10/W11x Series % Modulex Series
@ Px20 Series @ K Series

@ P30 Series @ L Series

@ Pxd0 Series @ M720

% P741/P742/P743 % MICOM 530

Cancel

Figure 3-17: Easery Studio — New Device

Select Front USB port.

Quick Connect

This type of device can be connected to either front or rear ports using different
connection parameters. Please select a port,

e
—

< % Front USB port
\mnthe front panel of ]

% Rear Serial port
Port on the back of 5 device

Figure 3-18: Easery Studio — Quick Connect

Enter Password: administrator level (without limits) - the same as in the relay which is connected
via USB port. If the administrator password is not entered in the relay — leave it as default.
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Select virtual COM (VCP) which was created by USB driver.

Quick Connect

ﬁ Connection Parameters

Please adjust the connection parameters

Password: 1
COM Pork: 2 l:l
(AE

Save Current Parameters As Default ] 3

B_ackS Einish )_Cancal
Figure 3-19: Easery Studio — COM port selection
The virtual COM can be read in WINDOWS'’s “Device Manager” shown below:

I Device Manager,

Elle  Action Yiew Help
= =%
- g Computer ~
+) &g Disk drives 1
# § Display adapters
+- 35 Human Interface Devices
+ =) IDE ATAJATAPI controllers
+ & IEEE 1394 Bus host controllers
+ iz Keyboards
+1") Mice and other pointing devices
+ B Modems
& Monitors
—| @ Network adapters
B8 1394 Net Adapter
B8 Broadcom Metytreme S57xx Gigabit Contraller
B8 Cisco Systems VPN Adapter
B8 Intel(R) PROWireless 3945ABG Metwork Connection
Parts l
8 Processors
+ v;, Secure Digital host contrallers
+ 838 Smart card readers v

Figure 3-20: Device Manager - Ports

NOTE: If ECOFIT 50/51 is connected to the computer, but no USB Serial port is shown, follow
instruction on section 3.4.3 Troubleshooting USB connection.
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Enter a Relay Name and Comment.

Operation successful. Please complete configuration..

Type: V11 ECOFIT

Model: MiCOM ECOFIT US 1Ax V1.A
Flant reference: SE

% Please select lenguage of settings files:

[EnaLIsH

% Please enter Name and Cormment:
Mame

|EcoFrT

‘Comment
SE

[ Back ]’ Finish ][ Cancel ]

Figure 3-21: Relay identification

By pressing the Finish button, a new device is created in Easergy Studio as shown below. Select

Settings. Right-click to open the contextual menu: Extract Settings. This maneuver will read
settings of the relay.

L.l Easergy S _
% Connect... @StartPage [MFe 3L Took |Q &= & 0 2 =

Studio Explorer 1+ x
ER Y =
= (@ System [Ecofit 50-51]
=G Device [Ecofit 50-51]
= [@ Connections
& Connection [Connection 1]
[
i,f B NewFie
EmEV®] Add Existing File...
EBDI4  Extract Settings

Paste

% Properties

Eas«

Properties: Settings 3+ x
B Basic properties

Name Settings
E General Information

Count 0

Extension type *set

Path C:\Users\SESA375270\Documents\SE 51 Studio)

Figure 3-22: Setting extraction
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Once the process is completed, the setting file of the relay will be saved to the computer. The SET

file will be named 000.set. Double Click on 000.set file to see settings on the right window of
Easergy Studio

Easergy Studio V7.1.0 -

——

%% Connect... | {3} Start Page

Drie oo | Q = |0 &

Studio Explorer 3 x

o de Ga | | E-

=-(@) System [Ameren_01234567]
=1 Q Device [V11 ECOFIT 54]

Ameren_01234567.V11 ECOFIT 5A.000 ]

7 View + 7 File comments | @ Save [ Saveas |3 Copy

value

Address User note
. [ Connections
= @Ettaragﬂs @-Eg SETTINGS
[E@) Measurements [ o=
) Events

. [g@) Disturbance Records

Properties: 000.set
E Basic properties

Comment

Name

B General Information
Creation date

Data Model File

File is hidden

File is read-only

File present on disk

000.set

03/07/2017 17:06:14
C:'ProgramData\Schneider Electric\MiC
No

No

Yes

Figure 3-23: Relay settings in Easergy Studio

Settings need to be saved following modifications. If the changed settings are not Saved on hard
disk of PC, they appear in red in Easergy Studio.

megysudovio I e —

DF“E %Tﬂﬂh ‘-1 ﬁ‘ @ m n‘?nn'.&

Studio Explorer nx ‘Ameren_01234567.V11 ECOFIT 5A.000" |

%3 Connect... ﬁ Start Page

@ de Ga | | -

E@ System [Ameren_01234567]
= g Device [W11 ECOFIT 54]
- i) Connections
E1- 5 Settings
- D 000
- [il) Measurements
- [jil) Events
Disturbance Records
Properties: 000.set 1 x
B Basic properties
Comment
Mame 000.set
B General Information
Creation date 03072017 17:06: 14
Data Model File C:\ProgramData\Schneider Electric\MiC|
File is hidden No
File is read-only No
File present on disk Yes

7 View ~ [Z File comments | @l Save [ Saveas | Copy
MName

C§ OF PARAMETERS
=R =22 ETTIN
£3 LocaL

Value

Address User

[l 50/51 ADVANCED
[ INRUSH BLOCKING

[ COMMUNICATION

[--[@l DISTURBANCE RECORDER
-E@ SETTINGS
-£3 COUNTERS

Figure 3-24 : Setting change in Easergy Studio
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Click on the name of Device and right-click to open the contextual menu: Send.

i Eeseray Sucio V7.0 S

%% Conmect... | 3} Start Page

D File x Tools

QF H D&

§ |6 de X |4 G R |FE

Ameren_01234567.ECOFIT.000 ]
|| View ~ :% File comments | gl Save |g Saveas |3 Copy

=] @ System [Ameren_01234567]
B

g.?m ‘

‘g Extract All Records...

& Setf

(@@ Me: ét
[ Evel
.. [g@ Dis

B fFe X2 B

e Extract All Configurations. ..

Supervise Device...

Export Data Models. ..

Mew User Data Folder

Rename

Delete

Cut

Copy
Paste

Properties

Properties: ECOFIT

Name Value Address
@=-Cg CF PARAMETERS

[ GLCBAL SETTINGS

[ SETTINGS

[ COUNTERS

= Basic properties
Comment
Mame

3 Device information
Configuration protocol
Device log on

SE
ECOFIT

Modbus
False

Figure 3-25: Sending setting file to the relay

Select setting (000.set) file for sending. Press Send.

@ Tosend a file to the device select the file and then click the 'Send" button

Select files to send

Send File
000.set

Type
Settings Files

Uncheck Al

Figure 3-26: Selecting the setting file to be sent to the relay

If 000.set file was saved on the PC disc, press Yes.

The files saved on disk will be sent to the device. The following files are open for editing: 000.set.
Do you still want to send the file on disk?

Warning

Figure 3-27: Confirmation window



Wait for the end of operation and press Close.

Send to "ECOFIT (SE)*
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G Events while sending

Loading: OK

Sending dats to device: Ameren_0 1234567/ ECOFIT
Type: V11 ECOFIT
Model: ECOFIT 50-51 1A

Check all...

file on digk?-> User: Yes
Test Connection...
Operation successful.
Send data to device...
Sending file: 000.zet,
Done,

Warning: The files saved on disk will be sent to the device. The following files are open for editing: 000.set. Do you still want to send the

Figure 3-28: Events while sending

3.4.2.3 Create asystem

In Easergy Studio, a System provides a root node in the Studio Explorer panel from which all

subsequent nodes are created.

Add substations, bays, voltage levels and devices to the system.

If a system is no longer needed, delete it using the delete command.

Systems are not opened automatically, unless Reopen Last System at start-up is checked in

the Preferences menu.

To create a new system:

e By default, the window displays the message “create new or open existing system”: click

on "New" to create a new system.

e If a system is loaded in the “Studio Explorer window, right-click on the panel's
background and select "New System" or the corresponding icon on Studio Explorer's

toolbar.
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O Connect.. (StatPage DFe ®Took QA & 3

Studio Explorer ax
L1
Please create new of
open existing System
p— Easergy Studio
L]

Plegse select an element in Studio Explorer panel,

Figure 3-29: Easergy Studio — Main page

The following window is displayed: Enter the name of the system, and the path to save the system
file. Click OK.

New System rf|

@ New System
Please enter name, description, path and passward For System

Mame

|Statmn |

Carnment

Path ta Systern Ale

|C:15tation.sestudio | @

Figure 3-30: Creating a new system

The new System is displayed in the Studio Explorer panel:

U Connect... |(yStartPage [YFe RTook (A F & 0 &=

Studio Explorer 2 x
} SO@ ¥ X X & F D

Easergy studio

Properties: Station
& Basic properties

Comment

Name Station
& General Information

Figure 3-31: New system in Studio Explorer window



GETTING STARTED
3-21

Note: If an item is selected in the Studio Explorer panel, its properties are displayed in the
Properties panel.

3.4.2.4 Create a new substation

Select the system: the menu bar is updated with the New device, New substation, Close, Delete,
Paste, Properties and Options icons.

& Connect.. fiStartPage D Fe WToos | Q F & 0 &=

Studio Explorer rx
J @@ XX Ea=N
R Joystem [Stapy
o & Send...
Extract All Records...
Extract Al Configurations...
Export Data Models...
Update Data Models...
[ Export System...
5 Export Devices List...
#*  Compact System...
& New Device
|@  New Substation
@) New User Data Folder
de  Rename
X Cose
K Dekte
Paste
“f Properties
Properties: Station qx

Figure 3-32: Creating new substaion

Click on the New substation icon (or right-click to open the contextual menu). In the popup
window put the desired substation name and comment.

The new substation is displayed and the menu bar is updated when a substation is selected:

wi
& Comnect... | (¥StartPage [Fle ¥Toos | QA & &

Studio Explorer (3
FGO@ X XD =g
s A

em [Station
I Jsubstation [South Substation]

Ea

Properties: South Substation 2 x
8 Basic properties

Comment

Name South Substation
B General Information

Path C:\Users\SESA375270\Documents\SE 51 Studio|

Figure 3-33: New substaion in Studio Explorer window

You could click on the Import SCL button to import a Substation Configuration File.

To create a substation configuration, click on the New voltage level button.
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3.4.2.5 Create a new voltage level

Select the substation and click on the New station level button (or right-click to open the
contextual menu).

In the Create a new voltage level, enter the voltage level of the station.

The New voltage level is displayed and the New bay icon is displayed.

1l Easergy S P
& Connect... | fdStartPage [Fle £ Toos Q o & [0 &=

Studio Explorer

nx
F SO @ X% = | B=-

E]

@5 ]
I Yoltage Level [20kV]

Properties: 20kV %
 Basic properties

Comment

Name 20kv
El General Information

Path C:\Users\SESA375270\Documents\SE 51 Studio

Figure 3-34: New voltage level in Studio Explorer window

3.4.2.6 Create a new bay

Select the substation and click on the New bay button (or right-click to open the contextual menu).
In the Create new bay... window, enter the bay indication,
The new bay is displayed.

& Cconnect... | fStartPage [JFle WTook QA F & 0 & e

Studio Explorer
I T RN EYT Y=
= (@ System [Station]

& (@ Substation [South Substation]

=@ Voltage Level [20kV’
@ﬁ] Masuri g

2 x

Properties: Measuring X
B Basic properties
‘Comment
Name
B General Information
Path

Measuring

C:\Users\SESA375270\Documents\SE S1 Studio

Figure 3-35: New bay in Studio Explorer window
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3.4.2.7 Create a new device

Click on the New device button (or right-click to open the contextual menu).
Select the device type Px10/V11x Series, then click on Next.
e . -

Please select a device type:

% Px10/Viix Series % Modulex Series

= Px20 Series % K Series

% Px30 Series % L Series

% Px40 Series % M720

% P741/P742/P743 % MICOM 530

Cancel

Figure 3-36: New device type selection

Select the model then click on Next.

L Cotegory: ATRelays L Type: Vit ECOFIT

Application has support for many types of devices. Please select device type and dlick 'Next'. Please type or select a model number and click ‘Next'..

Please enter relay type to fiiter the list: Type the model number, or select from the list below:

Please select one relay type: Mode! number:

Typename  Description

Model
P11l EZnh  MiCOM P11l Enh - Overcurrent protections - series 10 SCOFIT s0-51 sa
P15 Duel / CT Powered Three Phase 2nd Eerth Fault 0/C Reley
2116 Advaneed Dual / CT Powered Three Phase And Earth Fault O/C Relay
P211 Motor Protection Relay
Data Model Supplier:
vi1E VAME V11F - Overcurrent protection Fe comments:
vi1y VAMP V11V - Veltage protetion

ECOFIT 50/51 1Ph Self-powerd O/C Relay. Phase range: 0.2-384; In = 1A

Figure 3-37: Selecting ECOFIT relay
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Enter the relay ID and comment in the popup menu, and press the Finish button.

The new device is created and displayed.

Easergy Studio V7.1.0 i » - -

3 Connect... | (¥startpage [VFle WToos QA &= F |0 & =

$

Studio Explorer B x
S @R X% G0 (F E
= (@ System [Station]
&) (@ Substation [South Station]
=] @voltageLeveb[zukv]
&- @ Bay [Measuring]
- g Device [ECOFIT]
@ Connections
B Settings
@ Measurements

@ events
@ Disturbance Records

Easergy studio

Properties: ECOFIT 2 x
B Basic properties |
Comment
Name ECOFIT
B Device information |
Configuration protocol Modbus
Device log on False
Model Number ECOFIT 50-51 1A
SCL File ID
SCL IED Name:
Type V11 ECOFIT

Figure 3-38: New device in Studio Explorer window

3.4.2.8 Open a Settings File
To open an existing file:

o If the file is saved or if the relay is not connected: Right-click on the Settings to open the
contextual menu: Add Existing file

5 StartPage [JFle BToos | Q & G |0 & e

Bx

T
B4R s E
5 © System [Station]
=1 @ Substation [South Station]
=] ovoltageLavel [20kv]

=] @an[Measurmg]
=g Device [ECOFIT]
&) Connections

] =

@ Measu| (] NewFie

@@ Events|3  Add Existing File...
[ P Np——

B Paste
% Properties
Easel Studio
! Properties: Settings 2 x g y
‘Bl Basic properties
| Name Settings
I General Information

| Count 0

! Extension type
| Path

*set
C:\Users\sesa272935\Documents\SE S|

: Add existing setting file
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If the relay is connected, extract its settings: Click on the Settings and right-click to open
the contextual menu: Extract Settings

Easergy Studio V7.
(Y startpage [ Fie

Rroos | Q F F (DR

¥ Connect...

2 x

Stioia Exploces
Exe @& E
5 (@ System [Station]
- Substation [South Station]
@) Voltage Level [20kV]
& @ Bay [Measuring]
(=] gneme [ECOFIT]
8 Connections
EM [l NewFie
Add Existing Fie...

@ev
Extract Settings.

@o

Paste

Properties

=]
*
=

Easergy studio

Properties: Settings

1 Basic properties
Name

El General Information
Count

Settings

0
=.set
C:\Users\sesa272935\Documents\SE S|

Extension type
Path

Figure 3-40: Extract settings from the relay

To open default settings:

Click on the Settings and right-click to open the contextual menu: New File

L]
1] Easergy Studio V7.
i Connect... | f¥startpage [JFle BToos | Q = O Q&

Exe e =E |
5@ System [Station]
{8 Substation [South Station]
&) Voltage Level [20k]
& @ Bay [Measuring]
£ g Device [ECOFIT]
@ Connections

Dm,—
@ Measurg|["]  NewFie
@@Events | .
@ Dt 23 AddExisting Fie...
4 Extract Settings
B Paste
f* Properties
Easel Studio
Properties: Settings 2 x g y
B Basic properties
Name Settings
B General Information
Count 0
Extension type *.set
Path C:\Users\sesa272935\Documents\E S|

Figure 3-41

: Add a default setting file to the device
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The new setting file 000.set is created:

4 Connect... | (A StartPage [JFie 3% Tools

1 x

e X|¥% G |F E-
& (@ System [Station]
=] @} Substation [South Station]
&-@ Voltage Level [20kV]
&) Bay [Measuring]
(=] gnemz [ECOFIT]
@B Connections
- (7 Settings

Measuremerts
Events
Disturbance Records

Properties: 000.set
E] Basic properties
Comment
Name
B General Information
Creation date
Data Model File
File is hidden

000.set

05/07/2017 10:11:28
C:\ProgramData\Schneider Electric\Vic|
No ‘

Q &F R DR e

Easergy studio

Figure 3-42: Default setting file 000.set

3.4.3 Troubleshooting USB con

The virtual COM can be found

nection

in WINDOWS'’s “Device Manager” as shown below:

i Device Meroger R =k e

File Action VWiew Help

e m|E HE|®

4.2 WTCALVSED32253L
3 3 Batteries
1> | 2| Biometric Devices
1+-E) Bluetooth Radios
»-48 Computer
|» g Disk drives
[3 ‘;" Display adapters
3 % Human Interface Devices
I» g IDE ATASATAPI controllers
3 —ﬁ Imaging devices
[ 2 Keyboards
3 Memory technology driver

- B Menitors
3 I? MNetwork adapters
|- I} Portable Devices

4 ; Ports (COM & LPT) |

..YZ USB Serial Port (COMS5)
[3 R Processors
1+ [J® Security Devices
[3 lﬂ‘ Sound, video and game co
> Ml System devices
3 i Universal Serial Bus control

3 ﬂ Mice and other pointing devices

75 Intel(R) Active Management Technology - SOL (COM3)

ntrollers

lers

Figure 3-43: Ports in Device Manager

NOTE: If relay is connected but no USB Serial port is shown, it means that:

VCP (Virtual COM Por

USB drivers are not installed, or

t) option of USB Serial Converter is not selected.
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On the Device Manager window, go to Universal Serial Bus controllers, as shown below:

L Device Manager

Eile Action ‘Wiew Help

H S 2E A =2

]

= -8 Processors A
-, Serure Digital host controllers

%@ Smart card readers

+- @), Sound, video and game controllers

4

System devices
Universal Serial Bus controllers

&5 Genetic USE Hub

& Generic LISE Hub

& HUAWET Mabile Cannect - Bus Enumerate Device

& Intel(R) 82801G (ICH7 Family) USE Universal Host Controller - 27C8

& InteliR) 92801G {ICH7 Family) USB Universal Host Controller - 2709

& Intel(R) 82801G (ICH7 Family) LISE Universal Host Controller - 27CA
& InteliR) 92801G {ICH7 Family) USB Universal Host Controller - 2708

& Intel(R) 82801G (ICH7 Family) 1562 Enhanced Host Controller - 27CC
& 1SE Compasite Device

S LISE Rioot Hub
& 1SE Root Hub
S LISE Rioot Hub

#5115 Root Hub

Figure 3-44 : USB serial converter

Check VCP option by right-click to open the contextual menu: Properties and Advanced:

Wiasciwosci: LSB Serial Converter EIEI

Ogdlne | Zaswansowans ‘Stelownik Szczegdly

B% & USE Serial Converter

Fonfiguracia

Uzy tych ustawier aby zastapi biszaca konfiguracie

2 G oK ?) Anui | [ Pomos

Figure 3-45: Enabling VCP

Unplug USB cable and plug in again. Restart Easergy Studio and repeat the procedure.

Presentation and analysis of disturbances

Reading and analysis of disturbance records are done using WaveWin.

To open the WaveWin with Easergy Studio 7.x.x, click on the Windows Start icon: i

programs > Schneider Electric > Easergy Studio > WaveWin.

a

. Go to All
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WaveWin can also be accessed from Easergy Studio, using the Tools menu.

Easergy Studio V7,10 S e e -
05 Connect.. | fstrtPage [NFle [FTods | A HF G 0 e
PSL Editor (Px40)
Studio Exol PSL Editor (Px30)
tudio Explorer h Station.20kV.Measuring.ECOFIT.000
= de B || @ ETC Editor (Px30) fon- sasuring
S 5 = I DR Viewer: WaveWin ecomments | (@l Save [ Saveas |53 Copy
- (@) System [Station] [ -
gl . ' wal Add
=] @ Substation [South Station] DR Viewer: EView ey alue ress
- @ Voltage Level [201] Text Editor
- @ Bay [Measuring] IEC 61350 IED Configurato
- @ Device [ECOFIT] Ll el
IEC 61850 IED Configurator Ed.2
H iCunnect\uns & ase CT Primary 13 01z0
Px30 Datamode! Editor
MICOM P745 Remaote HML
User Programmable Curve Tool
Disturbance Recon
o B I
TIME Enabled 0z00
TIME Pickup 1.402 0z01
TIME Curwve IaCcsl 0zo0z
TIME TD 1.00 0203
TIME Reset Type DISC 0204
TIMEBak Disabled 0208

INST Dizabled Qzoc

Properties: 000.set 1 x
= Basic properties

Comment

Mame 000.set

Figure 3-46: WaveWin access from Easergy Studio

The WaveWin File Manager is displayed (refer to the WaveWin User’s guide to operate WaveWin).

3.5 COMPANY CONTACT INFORMATION

If you need information pertaining to the operation of the ECOFIT 50/51 product, please contact
your local Schneider Electric agent or the After-Sales Service Department of Schneider Electric
at:

Tel: 1-800-565-6699

Email: USEnergyTS@schneider-electric.com

Email: EAC_support@schneider-electric.com

Please provide the following information when contacting Schneider Electric:

e CORTEC code of the relay
e Serial number of the relay
e Schneider Electric order reference

Schneider Electric Worldwide Contact Centre:

Website: http://www.schneider-electric.com/CCC
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4. TECHNICAL DATA

MECHANICAL SPECIFICATION OF THE ECOFIT 50/51 RELAY

Case

Protection relay in S1 cradle

Approx. 2.25 kg

Terminals

Current Input and Output Relays Terminals

The ECOFIT 50/51 relay is a numerical relay pre-mounted on a cradle. Hence relay terminals are
not accessible to the user. The relay connects to the circuit through its connecting fingers on the
bottom of the cradle. These fingers connect to the case fingers via a connecting plug.

Local Communication

USB port

Connector: type mini B 5-pin male USB 2.0

USB Cable: USB 2.0, minimum 1P*28AWG/2C*24AWG, max: 2m

RATINGS

Current input

The values for 1A variant of the ECOFIT 50/51 relay are provided in the brackets.

Nominal frequency 50 or 60 Hz (selectable in menu)
Rated current 5A(1A)

RMS measurement 40 Hz — 1 kHz
range

Sl ETnE IR TR lelale840 Hz — 70 Hz
measurement range

Measurement range 0.5-200A (0.1 -40A)

Nominal Burden At 100% rated current
Active power: < 1.5 W (without tripping condition)
Apparent power: < 4.3 VA (without tripping condition)

Continuous thermal 15 A (3 A) in the temperature range from -40°C to +60°C
withstand 10 A (2 A) in the temperature range from +60°C to +70°C

Short time thermal 500 A (100 A) in the temperature range from -40°C to +60°C
withstand, 1 sec 350 A (100 A) in the temperature range from +60°C to +70°C

Short time thermal 200 A (40 A) in the temperature range from -40°C to +70°C
withstand, 2 sec
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Short time thermal 150 A (30 A) in the temperature range from -40°C to +70°C
withstand, 10 sec

SO PERGAES R ECINThe relay keeps pickup tolerance in case of £10% change from
nominal 50/60 Hz frequency

WENEERIRAEITEET < 7 % with system time constants up to 40 ms

4.2.2 Output relays characteristics

Normally open, voltage free contacts, AgSnO:

Continuous carry EN 60255-1: 2010 Maximum continuous current: 7 A

ratings (not Rated Voltage: 250 V ac/dc
switched)

Make, carry & break EN 60255-1: 2010 Resistive 120/240 Vac

Make and carry 30 amperes for 0.2
seconds, carry 8 amperes for 2 minutes, 7
amperes continuously, and break 7
amperes.

Resistive 125/250 Vdc

Make and carry 30 amperes for 0.2
seconds, carry 8 amperes for 2 minutes, 7
amperes continuously, and break 0.3
ampere.

Inductive 120/240 Vac and 125/250 Vdc
Make and carry 30 amperes for 0.2
seconds, carry 8 amperes for 2 minutes, 7

amperes continuously, and break 0.3
ampere (L/R=40ms).

Make & carry ANSI/IEEE C37.90 | 30 A

4.3 INSULATION

EVEWOLGECHEER EN 60255-27: 2014 | Insulation resistance > 500 MQ at 500 Vdc
(Using only electronic/brushless insulation

tester).
High Voltage EN 60255-27: 2014 | 2 kV rms AC, 1 minute:
(D.|electr|c) Between all case terminals connected
Withstand together and the case

Between all terminals of independent
circuits with terminals on each independent
circuit connected together

ANSI/IEEE C37.90 | 1.5 kV rms AC for 1 minute, across open
contacts of normally open output relays.

Impulse Voltage EN 60255-27:2014 1.2 us, /50 us, 5 kv
Withstand Test Source Characteristics: 500 Ohm, 0.5 J.

Common and differential mode: current
inputs terminal block (excluding RS485),
output relays.




Creepage Distances
and Clearances

EMC TESTS

1 MHz burst high
frequency
disturbance

Surge withstand
capability

Damped oscillatory
wave immunity

Electrostatic
discharge

Electrical fast
transient or burst
requirements

Surge withstand
capability
Fast transient

Surge
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EN 60255-27:2014

Pollution degree 2,
Overvoltage category I,
Impulse test voltage 5 kV.

EN61000-4-18: 2010

Level 3

2.5 kV Common-mode,
1.0 kV Differential-mode,
Test duration: 2 s,

Source impedance: 200 Q

ANSV/IEEE
C37.90.1
2012

2,5 kV transverse mode

2,5 kV common mode

EN61000-4-2: 2009

Level 3

8 kV discharge in air to all communication
ports

6 kV point contact discharge to any part of
the front of the product

EN61000-4-4: 2012

Level 4
4 kv
Burst frequency 5 kHz, 5/50 ns

ANSI/IEEE
C37.90.1
2012

4 kv
Burst frequency 5 kHz, 5/50 ns

EN61000-4-5: 2014

Level 4
1.2/50 ps,
Amplitude: 4 kV common mode

Amplitude: 2 kV differential mode
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Radiated
radiofrequency
fields immunity

Radiated immunity
from digital radio
telephones

Radiated
radiofrequency
fields immunity

Immunity to
Conducted
Disturbances
Induced by Radio
Frequency Fields

Power Frequency
Magnetic Field
Immunity

Pulse magnetic
field immunity

EN61000-4-3: 2010

Test field strength, frequency band:
- 80 MHz to 1000 MHz: 10 V/m,
-1.4 GHz to 2.7 GHz: 10 V/m

Test using Amplitude Modulation: 1 kHz /
80% sinus

Spot frequencies:

80MHz, 160MHz, 380MHz, 450MHz,
900MHz,

1850MHz, 2150MHz

80 % Amplitude Modulation, 1kHz, 100%
(duty cycle)

EN61000-4-3: 2010

10 V/m, 900 MHz 100% Amplitude
Modulation, 200 Hz / 50% (duty cycle)

ANSV/IEEE
C37.90.2

80MHz to 1000MHz: 20V/m

80 % Amplitude Modulation, 1kHz / 80%
sinus

Maximum field strength not less than
35V/im.

Spot frequencies:
80MHz, 160MHz, 450MHz, 900MHz,

80 % Amplitude Modulation, 1kHz, 100%
(duty cycle)

900MHz

100% Pulse Modulation, 200Hz, 50% (duty
cycle).

EN61000-4-6: 2014

10V, 150 kHz to 80 MHz,
80% Amplitude Modulation, 1 kHz
Spot frequencies: 27 MHz, 68 MHz

EN61000-4-8: 2010

Level 5

60Hz, 100 A/m - 1 minute for each position

60Hz, 1000 A/m - 3 seconds for each
position

EN61000-4-9: 2001

Level 5
6.4/16 ps,
Magnetic pulse: 1000 A/m peak
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Radiated EN55022: 2011 Class A

Emission CISPR 11
MISSIONS ( ) 30 MHz - 230 MHz, 40 dBuV/m at 10 m
measurement distance

230 MHz - 1 GHz, 47 dBuV/m at 10 m
measurement distance

4.5 ENVIRONMENT

Ambient EN60255-1: 2010 Operating temperature range: -40°C to 70°C
Temperature Range

EN60068-2-1: 2007 | (LCD operation/readability functional
EN60068-2-2: 2007 | Petween -20°C to +60°C)

Storage and transit: -40°C to +70°C

émbient ACLIGIARE EN60068-2-78: 2013 | 21 days at 93% relative humidity and +40°C
ange

EN60068-2-30: 2005 | Damp heat cyclic,
six (12 + 12) hour cycles,
93% RH, +25 to +55°C

Vibration Test EN60255-21-1: 1995 | Response Class 1
Endurance Class 1

Shock and Bump EN60255-21-2: 1995 | Shock response Class 1
Shock withstand Class 1
Bump Class 1

Seismic \ EN60255-21-3: 1995 | Class 2

4.6 EU Directive
4.6.1 EMC compliance
c € (EMC) Directive 2014/30/EU

Compliance with the European Commission's EMC Directive.

Product Specific Standards were used to establish conformity:
- EN 60255-26:2013
- EN 60255-1: 2010

4.6.2 Product safety

c € 2014/35/UE

Compliance with the European Commission's Low Voltage Directive. Compliance is demonstrated
by reference to generic safety standards:
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- EN 60255-27:2014

4.7 DEVIATIONS OF THE PROTECTION ELEMENTS

Glossary

I : Measured current

Is : setting value for TIME, TIMEBak, INST pickup
DT Definite time

IDMT : Inverse definite minimum time

If the relay starts with a minimum pre-load of 1 A for 1 second in 5 A variant (0.2 A for 1 second in
1 A variant), accuracies are as follows:

Variant | Element Range ‘ Time deviation

1A TIME 0.2t038A DT:Is+5% +0.01 A 0.951s +5% = 0.01 A +(2% + 40ms)
IDMT: 1.11s + 5% + 0.01 A [0.95 x (1.1Is £ 5% + 0.01 A) (5% + 40ms)

(acc. to IEC60255-151)
5A TIME 1.0to 190 A DT:Is+5% +0.05 A 0.951s + 5% = 0.05 A +(2% + 40 ms)
IDMT: 1.1Is + 5% + 0.05 A [0.95 x (1.1ls + 5% + 0.05 A) (5% + 40 ms)
(acc. to IEC60255-151)

Variant | Element Range Time deviation

1A TIMEBak 0.4t0 38 A |DT:Is+5% +0.01 A 0.951s +5% + 0.01 A +(2% + 40ms)
IDMT: 1.11s + 5% + 0.01 A [0.95x (1.1ls £5% + 0.01 A) H(5% + 40ms)

(acc. to IEC60255-151)
5A TIMEBak [2.0t0 190 A |DT: Is £5% +0.05 A 0.951s+5% + 0.05 A +(2% + 40 ms)
IDMT: 1.11s £+ 5% + 0.05 A [0.95 x (1.1ls £ 5% + 0.05 A) H(5% +40 ms)
(acc. to IEC60255-151)

Variant | Element Range Pickup Maximum time to trip
1A INST 10t038A (s+5%+0.01A <40 ms (for injections = 1.2 |s)
5 A INST 5.0t0 190 A |Is+5% + 0.01 A <40 ms (for injections = 1.2 Is)

In case of no pre-load (e.g. ground fault application), the boot time needs to be added to the trip
time calculation for any protection element. The boot time depends on the overcurrent fault current
value and is expressed in below table (values for 1 A variant relay are provided in the brackets):

Overcurrent fault current [A] 1.0(0.2) 2.0(0.4) 3.0 (0.6) >24.0(=0.8)

Maximum boot time [ms] 65 40 35 25

Example:

INST pickup threshold = 5A; |_fault = 10A; Ground application, i.e. no pre-fault current

Maximum time to trip = INST maximum time to trip (40 ms) + Maximum boot time (25 ms) = 65 ms
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Note: In case of pre-fault current, if Inrush Blocking function is enabled, an additional delay of 35
ms needs to be added to the tripping time calculation.

DEVIATIONS OF MEASUREMENTS

Measurement Deviation

Measured current 2% at rated current

PROTECTION ELEMENTS

Overcurrent protection element
There are 3 independent overcurrent protection elements included in ECOFIT 50/51 relay:

e TIME - time overcurrent element
e TIMEBak —time (backup) overcurrent element
e INST - instantaneous overcurrent element

The INST element trip instantaneously on an overcurrent pickup. For TIME and TIMEBak
elements, there is a choice of Definite Time (DT) or one of the 31 pre-defined Inverse Definite
Minimum Time (IDMT) curves. The equations and graphical illustration of these curves are
provided in OVERCURRENT CURVES chapter.

TIME protection element is fixed to RL1 and this assignment cannot be removed. It can optionally
be assigned to RL2. TIMEBak and INST protection elements can be assigned either to RL1 or
RL2 or both.

Each protection element could be blocked by inrush blocking scheme, explained in the next

section.
L& Delay [
time | Trip TIME

| Start TIME Treshold &

| Inrush detection

4' Start TIME

INSTANTENOUS Recorder

Fault Recorder

Figure 4-1: Overcurrent protection logic diagram
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The values for 1A variant of the ECOFIT 50/51 relay are provided in the brackets.

Description

TIME Time overcurrent element

Pickup setting range [LA—-190 A
(0.2A-38A)

Relay output RL1 (fixed)
RL2 can be assigned additionally

Delay type DT, GE (IAC51, IAC53, IAC55, IAC66, IAC77), Basler (11, 12, V1, V2,
S1, S2,L1, L2, E1, E2), ABB (CO-2, CO-5, CO-7, CO-8, CO-9, CO-
11), SEL (U1, U2, U3, U4, U5), IEEE (MI, VI, El) and SE (Overload)

DT range 0.05 - 200

Reset type DISC, Inst

Magnetic flag TIME flag

Description

TIMEBak Time (back-up) overcurrent element

Pickup setting range 2 A—190 A
(0.4 A-38A)

Relay output RL1 or RL2

Delay type DT, GE (IAC51, IAC53, IAC55, IAC66, IAC77), Basler (11, 12, V1, V2,
S1, S2, L1, L2, E1, E2), ABB (CO-2, CO-5, CO-7, CO-8, CO-9, CO-
11), SEL (U1, U2, U3, U4, U5), IEEE (M, VI, El) and SE (Overload)

DT range 0.05 - 200

Reset type DISC, Inst

Magnetic flag TIME flag

Description
INST Instantaneous overcurrent element
Pickup setting range 5 A—-190 A
(1A-38A)
Relay output RL1 or RL2
Magnetic flag INST flag
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Reset characteristics

TIME, TIMEBak Description

Inst The protection element resets instantaneously if the current falls
below 95% of the pickup setting.

DISC Simulates the disc of electromechanical relay; the reset starts when
the current falls below 95% of pickup setting.

Inrush blocking function

In applications where the sensitivity of overcurrent thresholds need to be set below the prospective
peak inrush current, the inrush blocking function can be used to block the overcurrent stages.

The inrush blocking function would block the protection elements ONLY if 1. harmonic is selected
for the Measurement Method (GLOBAL SETTINGS/LOCAL SETTINGS/Meas. Method).

The Inrush blocking function measures the ratio of second to fundamental harmonic (1. Harmonic)
of current. If the 2" harmonic ratio is higher than the settable threshold, the inrush blocking
function will block the selected overcurrent elements. Inrush blocking function resets the selected
protection function timer.

The Inrush Blocking function blocks the selected protection stages every time inrush conditions
are present (Ratio of 2" Harmonics measured greater than Inrush H2 set ratio), and will be active
at least for the duration of Inrush Reset Time. This timer defines the minimum duration of
overcurrent threshold inhibition (0-200 s, settable). This timer starts as soon as operating inrush
current exceed the threshold.

If the inrush condition lasts less than the set value for Inrush Reset Time, the selected overcurrent
function will be inhibited for the duration of Inrush Reset Time.

If the inrush condition lasts longer than the set value for Inrush Reset Time, the selected
overcurrent function will remain inhibited as long as the inrush condition is present.

Inrush Reset

) . Inrush detection
Calculation 2nd harmonic ) Time setting
- 2nd harmonic
for current flowing thru  |— . X
. Ratio setting
the analog input OR
9 Delay
Start TIME Treshold time for —
TIME
TIME setting value

exceeded

Figure 4-2: Second harmonic blocking diagram for the TIME, TIMEBak and INST protection element

Inrush blocking Description
Blocking inrush Inrush blocking using 2" harmonic
Protection element to block Fully configurable (TIME, TIMEBak, INST)

2" Harmonic Ratio 10 — 50%
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Inrush blocking function introduces an additional delay of approximately 35 milliseconds to the
tripping time, in case of a pre-load.

4.9.4 IDMT interlock by DT

This function blocks IDMT (Inverse Definite Minimum Time) tripping signal if any DT (Definite
Time) protection element is started.

The function works if IDMT curve is selected for TIME protection element and DT is selected for
TIMEBak element, or vice-versa. In such a case, the IDMT tripping signal will be blocked in case
of a pickup of the DT element. This helps to ensure that minimum tripping time equal to the DT
stage delay time when both functions pickup.

410 PERIPHERAL DEVICES

4.10.1 LCD

The ECOFIT 50/51 protection relay is equipped with 16-character by 2-line alphanumeric
liquid crystal display (LCD). A back-light feature enables when the front panel keys are
used. The LCD is readable in a temperature range of -20°C to +60°C.

4.10.2 Magnetic flag indicators

Magnetically latched flag indicators are provided in ECOFIT 50/51 protection relay. The
flag indicators are operable from the minimum operating current of the relay. The flags are
latched. Flags would reset by plugging a power source to USB port (power bank or PC)
and pressing the “C” button.

Flag indicator Description

TIME Fixed to trip signal of TIME and TIMEBak protection elements.

INST Fixed to trip signal of INST protection element.

4.10.3 Output Relays

Two output relays are provided in ECOFIT 50/51 for tripping and pickup purposes. The minimum
current levels required for the operation of output relays are presented in below table:

Minimum current level required for the operation

RL1 1A for 5A variant (0.2A for 1A variant)
RL2 2A for 5A variant (0.4A for 1A variant)

The assignment of protection elements to relay outputs is as per below table:

Functions Description

TIME Trip Fixed to RL1, RL2 can be assigned additionally
TIMEBak Trip Freely configurable (RL1 and/or RL2)
INST Trip Freely configurable (RL1 and/or RL2)
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TIME Start Freely configurable (RL1 and/or RL2)
TIMEBak Start Freely configurable (RL1 and/or RL2)
INST Start Freely configurable (RL1 and/or RL2)
4.104 LEDs

Seven LEDs are provided in ECOFIT 50/51 protection relay. Two of them have specific fixed
functionalities and the rest are freely configurable. The table presents the possibilities of
assignments for LEDs. All LEDs are off if the current is below operating current threshold.

Functions Description

Active (Watchdog) |Fixed to LED7 (Green)

This LED blinks if there is an detected issue in any of the
following relay (HW or SW) components:

microcontroller- no application running

memory — detected application error causing no possibility of
sampling (measurement)

power supply
watchdog function

Manual Trip Mode Fixed to LED1 (Orange)

TIME Trip Configurable to LEDs 2-6 (Red)
TIMEBak Trip Configurable to LEDs 2-6 (Red)
INST Trip Configurable to LEDs 2-6 (Red)
Latched LEDs Configurable on LEDs 2-6 (Red)
This setting defines which LEDs are latched.
TIME Start Configurable to LEDs 2-6 (Red)
TIMEBak Start Configurable to LEDs 2-6 (Red)
INST Start Configurable to LEDs 2-6 (Red)

Detected alarms Configurable to LEDs 2-6 (Red)
Detected alarm LED illuminates if:
One of the counters in CB diagnostics reaches its threshold

The backup capacitor has been fully discharged and the
internal clock is reset

A hardware detected issue has been issued by the internal
supervision system

Remote CTRL mode |Configurable to LEDs 2-6 (Red)

4.10.5 Real time clock with back-up capacitor

Real time clock can retain of time and date up to 36 hours without load. If the no-load period is
shorter than 36 hours, the ECOFIT 50/51 relay keeps actual time and date; otherwise, the relay
loses actual time and date and resets to January 1%, 2015. Following a time reset, a time lost
indication logs in Alarm Recorder.

It takes 10 minutes for the backup capacitor to completely charge from a fully discharged state.
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411.1

4.12

4121

4.12.2

4.12.3

DIAGNOSTIC FUNCTIONS

CB Diagnostics

CB diagnostic function counts CB open operations and interrupted current value. If the set
thresholds are reached, the relay displays a detected alarm indication. The starting values for
continuation of historical count can be introduced to the relay under COUNTERS menu.

CB Diagnostics Description ‘
Max CB Open Value from 1 to 50000
Max Sum AMPS”n Value from O to 6553

RECORDING FUNCTIONS

Event records

Any enabled protection element (start & trip)
Setting changes
Load level events (Passing thresholds of 0.2 and 0.4 rated current)

Overcurrent fault records

The overcurrent fault records are only accessible through Easergy Studio software.

20 overcurrent faults

1 millisecond

Any trip signal from enabled protection elements

Overcurrent fault date/time
Started/Tripped protection element
Overcurrent fault measurements (in Amp prim, RMS)

Instantaneous recorder

The instantaneous records are accessible via relay HMI.

Capacity 5 starting information (any protection element)

Time-tag 1 millisecond

All enabled protection element

Date/Time
Protection element
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Alarm records

5 detected alarm information

1 millisecond

Time Lost — the RTC capacitor fully discharges and the internal clock
resets to default value

CB No Diagnostic — maximum number of CB open operations reached
CB Current Diag. — maximum broken current value of the CB reached
Hardware detected alarms — offset detection or real-time clock failure

Detected alarm origin

Disturbance records

The disturbance recorder logs real current values over a predefined time period. The oscillography
can be viewed and analyzed using WaveWin tool available in Easergy Studio setting software
package.

10 records, each up to 4 seconds

Any enabled protection element

AC current input values
Output contacts status
Frequency value

Configurable from 0.1 to 2 seconds

Configurable from 0.1 to 2 seconds

On Start, On Start & Trip, On Trip of all protection elements

COMMUNICATION

The ECOFIT 50/51 protection relay is also equipped with a USB communication port located on
the front panel of the relay. This port may be used to set the parameters by Easergy Studio
software, extract records from the relay, and power-up the relay HMI and reset magnetic flags.

Physical Link Connectors Data Rate Comms. mode Protocol
USB 2.0 type mini B male Fixed at Data Bit:8 Modbus RTU
115.2 Kbits/s Stop bit: 1
Parity: None
Address: 1
COUNTERS

The relay counters are only accessible from the relay HMI.

Control counter

The control counter counts the number of CB open commands received from SCADA system —
Wiring to SCADA is not possible on the current version of ECOFIT 50/51 relay.
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4.14.2

4.14.3

4.14.4

Overcurrent fault counter

The overcurrent fault counter counts the number of CB open commands generated by protection
elements.

CB operation counter

This counter counts the number of CB open operations. The starting value can be introduced to
continue an old count from previous installation.

Breaking current counter

This counter counts the breaking current value for each operation counted by CB open operation
counter. The count is based on the maximal current value recorded by overcurrent fault recorder.
The values are summarized and expressed in Amp or Amp?. The starting value can be introduced
to continue an old count from previous installation.
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5.1

S. SETTINGS

GENERAL INFORMATION

The ECOFIT 50/51 relay should be configured with appropriate settings based on the system and
its application. The settings are described in the following order: OP PARAMETERS, GLOBAL
SETTINGS, SETTINGS and COUNTERS.

All current threshold settings are secondary current values.

Easergy Studio 7.0.0 (or higher) needs to be used to download and upload configuration setting
via the relay's USB port.

If a protection element is disabled in the SETTINGS, its corresponding settings will not be visible
in the following setting groups:

e Protection element settings
e Output settings
e LED settings
The relay’s menu structure is also accessible from the relay’s HMI, as follows:

e DEFAULT DISPALY
o DETECTED ALARM STATUS
e RECORDS
OVERCURRENT FAULT RECORDS
ALARM RECORDS (CB DIAGNOSTICS)
INSTANTANEOUS RECORDS
COUNTERS
= OVERCURRENT FAULT COUNTER
= CB MONITORING COUNTER
e SETTINGS
e 50/51 PROTECTION
o OUTPUTS CONFIGURATION
o LEDS CONFIGURATION
e GLOBAL SETTINGS
GENERAL
CT RATIO
CB DIAGNOSTICS
50/51 ADVANCED
INRUSH BLOCKING
COMMUNICATION
o DISTURBANCE RECORDER
e SETTING CHANGE MODE
e OP PARAMETERS
e MEASUREMENTS

o O O O

0O O O O O O
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5.2 OP PARAMETERS

The information in this section is read only.

Menu Text Default Setting Available Settings

- ECOFIT 50/51 5A
Description Read only
(ECOFIT 50/51 1A)

This cell shows the type of relay.

Hardware Type In = 5A Read onl
P (In = 1A) y

This cell shows the hardware version.

Firmware Version 1.A.00 Read only

This cell shows the software (firmware) version.

In = 5A; 1-190A
Phase Range (CT_SEC) (In = 1A: 0.2-38A) Read only

This cell shows the secondary nominal current of the relay as well its setting range.

Nominal Frequency 60 Hz Read only

This cell shows the nominal frequency setting.

The following cells are only accessible from the relay HMI:

Serial Number 000000 Read only

This cell shows the relay serial number.

Date 01/01/15 01/01/00 — 31/12/99

This cell is used to set the date of the internal clock.

Time 00:00:00 00:00:00 — 23:59:59
This cell is used to configure the time of the internal clock.
Notes:

The back-up capacitor can retain the date/time of the relay for 36 hours under no-current
condition. After a complete discharge of the back-up capacitor, the date/time of the relay is
reset to 01/01/15 00:00:00. Therefore, events following the clock reset will be time-tagged
with this date/time.

When the back-up capacitor is completely discharged, it takes less than 10 minutes for a
complete recharge from secondary CT current.




5.3

5.3.1

SETTINGS

GLOBAL SETTINGS

5-3

General
Menu Text Default Setting Available Settings
Language English US English US
This cell shows the language of the menu.
MM/DD/YY
Date format MM/DD/YY
DD/MM/IYY

This cell is used to select the format for date on time in the relay HMI.

Clock Format 12H 12H, 24H

This cell is used to select the format of the clock in the relay HMI.

Default Display Amp prim Amp prim, Amp sec

This cell controls whether the measured current is displayed in primary or secondary value.

Manual only

Reset Signaling Manual only Start protection

This cell sets the resetting method of latched LEDs and flags.
Manual only — Resetting latched LEDs and flags via manual reset (C clear key, USB)

Start protection — Resetting latched LEDs and flags upon any protection start or via manual
reset

Manual only

Reset Trip Info Manual only Start Protection

This cell sets the resetting method of latched outputs in the menu.
Manual only — Resetting latched output contacts by manual reset (C clear key, USB)

Start protection — Resetting latched output contacts upon any protection start or via manual
reset

Nominal Frequency Set 60Hz 60Hz, 50Hz

This cell sets the nominal frequency of the power system.

Meas Method 1. harmonic 1. harmonic, True RMS

Configuration of protection criteria:
1. harmonic — protection elements use fundamental harmonic component of the current
True RMS — protection elements use True RMS value of the current

Disabled, Phase A, Phase B, Phase C,

Phase Description Disabled E/GND

This cell sets the phase description on the default display of the relay.
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5.3.3

CT ratio
) Setting Range )
Menu Text Default Setting Step Size
Min. Max.
Phase CT Primary 5A (1A 1 30000 1

This cell sets the primary current rating of the current transformer.

In=5Aorln=

Phase CT Secondary 1A

Read Only

This cell shows the secondary nominal current of the relay. This value is not configurable
as it is defined in the hardware selection of the relay.

CB diagnostics

Menu Text Default Setting Available Settings

CB Diagnostics Enablement Disabled Disabled, Enabled

This setting enables or disables CB diagnostics function. If enabled, the following setting
menu is be made visible.

Max CB Open 5000 00000-50000

Sets the detected Alarm threshold for the number of open operations of the circuit breaker.
If the threshold is reached, the detected Alarm is recorded in detected Alarm records. The
counter considers trip signals from protection functions.

A starting value different than 0 can be introduced in COUNTERS/CB Open Number to
continue an existing count.

Max Sum AMPS” n 0.1 MA”n 0000.0 — 6553.0 MA™n

Sets the detected alarm threshold for the summation of current (in Amps or square Amps)

interrupted by the circuit breaker. If the threshold is reached, the detected Alarm is
recorded in detected Alarm records.

A starting value different than 0 can be introduced in COUNTERS/CB Amps Value to
continue an existing count.

AMPS’ n= 1 1,2

This cell sets the exponent for the current summation: | OR 12,
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Menu Text

Default Setting

Setting Range

IDMT interlock by DT

No

No, Yes

details.

If set to Yes, IDMT stage is blocked by the start of the DT stage. See Technical Chapter for

Note: INST protection element is not affected by this setting.

5.3.5 Inrush blocking

Menu Text

Default Setting

Setting Range
Step Size

Min. Max.

Inrush Blocking Enablement

Disabled

Disabled, Enabled

If Enabled, the Inrush Blocking function will block the selected protection elements once
the 2"¢ Harmonic to fundamental harmonic ratio of the measured current exceeds the
threshold setting. If Disabled, the following settings will be invisible.

2" Harmonic Ratio

20%

10% 50% 0.1%

Sets the value for the 2" harmo

nic to fundamental

harmonic threshold ratio.

Inrush Reset Time

0.00 s

0.0s 200.0s | 0.01s

This setting provides a reset delay for the Inrush Blocking signal once the 2™ to
fundamental harmonic ratio falls below the threshold.

Note: Typically, the Reset Time should be set to 0 ms since second harmonic blocking can
cause an additional tripping delay. If unwanted tripping is caused by the inrush
phenomenon, then this value can be increased.

Blocking of

TIME

TIME, TIME&INST, TIME&TIMEBak,
TIME&TIMEBak&INST,
TIMEBak&INST, TIMEBak, INST

Select the protection elements that will be blocked by Inrush Blocking function.
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5.3.6 Disturbance recorder

The relay can archive up to 10 disturbance records. The records can be extracted and viewed
using WaveWin tool, accessible through Easergy Studio software. These records are not
displayed on the relay’s HMI. The Pre-Trig and Post-Trig times of the records are configurable.
The settings do not affect the maximum number of records, which is 10.

) Setting Range )
Menu Text Default Setting - Step Size
Min. Max.
DR Pre-Trig Time 1.00 s 0.10 s 2.00s 0.01s

This cell sets the pre-overcurrent fault period in each record.

Note: If there is no pre- overcurrent fault current, the pre-triggering period is not recorded
due to a lack of power (no current) condition.

DR Post-Trig Time 1.00 s 0.10 s 2.00s 0.01s

This cell sets the post-overcurrent fault period in each record.

Note: If the Circuit Breaker opens successfully, the post-triggering period is not recorded
due to a lack of power (no current) condition.

on Trip
DR Trig Init on Trip. on Start & Trip
on Start

Setting for the triggering criteria:

on Trip. — The recorder is triggered only when a protection element trips.
on Start & Trip. — The record is triggered when a protection element starts.
on Start — The recorder is triggered only when a protection element starts.

Note: If the overcurrent fault duration is longer than Post-Trig time 10 seconds, a second
disturbance record will be created to cover the extended period.
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5.4 SETTINGS

5.4.1 50/51 protections

The ECOFIT 50/51 relay provides non-directional single phase overcurrent protection with
independent time-delay and instantaneous characteristics.

The first two overcurrent stages have time-delayed characteristics. Inverse definite minimum time
(IDMT) and definite time (DT) could be selected in these stages. The third stage is for
Instantaneous protection only. Default settings are given in the table below for ECOFIT 50/51
5A version (values for 1A are in brackets).

) Setting Range .
Menu Text Default Setting - Step Size
Min. Max.
TIME Enabled Enabled, Disabled

Setting to disable or enable the TIME protection element

IV Pick 7.00 A 1.00 A 190 A 0.01 A
P (1.40 A) (0.20 A) (38 A) '

Pick-up setting for the TIME protection element in secondary Amps

DT, IAC51, IAC53, IAC55, IAC66, IAC77,
S1, L1, M, 11, V1, E1, S2, L2, 12, V2, E2,
TIME Curve IAC51 U1, U2, U3, U4, U5, CO-2, CO-5, CO-7,
CO-8, CO-9, CO-11, IEEE MI, IEEE VI,
IEEE El, Overload

Setting for selecting the tripping characteristic curve for the TIME protection element

TIME Delay 1s 0.05s 200 s 0.01s
Setting for time delay when DT (definite time) curve type is selected for the TIME protection
element

TIME TD 1 0.02 20 0.01

Setting for time dial when IDMT (inverse time) curve types are selected for the TIME
protection element. The range of the acceptable value for this cell depends on the type of the
IDMT curve.

Inst (Instantaneous), DISC (integrating
disc)

Setting for reset type of the TIME protection element

Inst — the element resets in approximately 16 ms

DISC — the element resets as per reset equation

TIME Reset Type DISC

TIMEBak Disabled Enabled, Disabled
Setting to disable or enable the TIMEBak (backup) protection element
. 10.00 A 2.00 A 190 A
TIMEBak Pickup 0.01 A
(2.00 A) (0.40 A) (38 A)

Pick-up setting for the TIMEBak (backup) protection element in secondary Amps

DT, IAC51, IAC53, IAC55, IAC66, IAC77,
S1, L1, M, 11, V1, E1, S2, L2, 12, V2, E2,
TIMEBak Curve IAC51 U1, U2, U3, U4, U5, CO-2, CO-5, CO-7,
CO-8, C0O-9, CO-11, IEEE MI, IEEE VI,
IEEE El, Overload

Setting for the tripping characteristic for the TIMEBak (backup) protection element
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) Setting Range )
Menu Text Default Setting : Step Size
Min. Max.

TIMEBak Delay 2s 0.05s 200 s 0.01s

Setting for the time delay when the DT (definite time) curve type is selected for the TIMEBak
protection element

TIMEBak TD 1s 0.02s 100 s 0.01s

Setting for the time dial when IDMT (inverse time) curve types are selected for the TIMEBak
protection element

TIMEBak Rst Type DISC Inst (Instantaneous), DISC (integrating

disc),
Setting for selecting the reset type of the TIMEBak protection element
INST Enabled Enabled, Disabled
Setting to disable or enable the INST (Instantaneous) protection element
40.00 A 5.00 As 190 A
INST Picku 0.01A
P (8.00 A) (1L00A) | (38A)

Pick-up setting for the INST (Instantaneous) protection element in secondary Amps

Outputs configuration

Output settings define which signals are mapped to the ECOFIT 50/51 output relays.

Menu Text Default Setting Setting Range — Each digit

TIME Output Output 1 Output 1, Outputl & 2

TIME trip signal is pre-fixed to output RL1; This assignment cannot be changed
TIME can be assigned to output RL2 as well

TIMEBak Output No No, Output 1, Output 2, Output 1 & 2

TIMEBak trip signal can be assigned to outputs RL1 and/or RL2.

INST Output Output 2 No; Output 1, Output 2, Output 1 & 2

Instantaneous trip signal can be assigned to RL1 or/and RL2. The default setting is RL2.

Start TIME Output No No, Output 1, Output 2, Output 1 & 2

Start for TIME protection element can be assigned to RL1 and/or RL2. The contact would
close if the current value is:

above the threshold value, in case of a DT curve
above %110 of the threshold value, in case of a IDMT curve

Start TIMEBak Output No No, Output 1, Output 2, Output 1 & 2

Start for TIMEBak protection element can be assigned to RL1 and/or RL2. The contact
would close if the current value is:

above the threshold value, in case of a DT curve
above %110 of the threshold value, in case of a IDMT curve

Start INST Output No No, Output 1, Output 2, Output 1 & 2

Start for INST protection element can be assigned to RL1 and/or RL2.
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LEDs configuration

There are five configurable LEDs (2 — 6) in the relay. Matrix configuration allows free mapping of
any function to each LED. LED1 (Orange) and LED7 (Green) are nonconfigurable and are
assigned for Trip Mode and Active indication respectively. Configurable LEDs are red when
activated.

Menu Text Default Setting Setting Range — Each digit
Description of bits: LED: 2,3,4,5,6
TIME LED No (000000) 0-1
Each LED can be assigned to trip signal of TIME protection element.
TIMEBak LED No (000000) 0-1
Each LED can be assigned to trip signal of TIMEBak protection element
INST LED No (000000) 0-1
Each LED can be assigned to trip signal of INST(Instantaneous) protection element
Latched LEDs No (000000) 0-1

Each LED can be configured as latched or not-latched. If a LED is set as latched, it is ON
until it is reset Manually or by a protection element start (See reset signaling line for more
details).

Note: In either case, the LEDs do not activate under no current condition.
Start TIME LED No (000000) 0-1

DT curve: the assigned LED activates if the current exceeds the TIME pick-up level.

IDMT curve: the assigned LED activates if the current exceeds 1.1 times the TIME pick-up
level.

Start TIMEBak LED No (000000) 0-1

DT curve: the assigned LED activates if the current exceeds the TIMEBak pick-up level.
IDMT curve: the assigned LED activates if the current exceeds 1.1 times the TIMEBak
pick-up level.

Start INST LED No (000000) 0-1

The assigned LED activates if the current exceeds the INST pick-up level.
Detected Alarms LED No (000000) 0-1

The assigned LED activates if a detected Alarm has been generated. Below is the list of
the detected alarms:

Time Lost — the outage duration exceeded 36 hours and the real-time clock of the relay
has been reset

CB Nb Diagnostic — the number of CB operations reached the threshold
CB Current Diag — the sum of currents interrupted by the CB reached the threshold

Hardware issue indication — there is a detected offset issue, or RTC is not working
correctly
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COUNTERS
Menu Text ggmg Miiettlng Rangl\jax. Step Size
CB Open Number 0 1 50000 1
A starting value for existing number of CB operation can be entered in this cell
CB Amps Value 0.0 MA 0 6553 MA 0.100
A starting value for existing summation of current of CB can be entered in this cell

MANUAL TRIP MODE

When Manual Trip Mode is activated, the TIME and INST Manual Trip keys on the faceplate of
the relay are enabled. Pressing TIME Manual Trip key activates the TIME flag indicator and the
output contact(s) assigned to TIME and TIMEBak protection elements. Pressing the INST Manual
Trip key activates the INST flag indicator and the output contact(s) assigned to INST protection
element. For both TIME and INST elements, output(s) will stay activated until the Manual Trip
button is released. Manual Trip Mode function works uniquely if the relay is powered via the front
USB port and is in Full Access Mode. The Manual Trip mode works for the enabled protection
elements only. If no protection element is activated, the Manual Trip keys do not trigger the trip
flag indicators.

Menu Text Default Setting Available Settings

Manual Trip Mode Disabled Disabled, Enabled

This setting enables Manual Trip Mode in the relay, and activates the TIME and INST
Manual Trip keys on the faceplate.

Note: The enabled protection functions are active in manual trip mode.
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SETTING CHANGE MODE
The setting change mode allows user to configure the settings of the relay via relay’s HMI.

To change the relay settings by relay’s HMI, it is required to set Edit Setting Mode to Full access
mode. LEDs 2 to 6 will flash continuously to indicate that the relay is in Full access mode and all
settings will be accessible for view/edit.

In the View access mode, access to the menu cells is granted only for viewing purpose. No setting
changes are permitted in this mode. There is no indication of LEDs for View access mode.

Menu Text Default Setting Available Settings

No password, Full

0000 — 9999
access enabled

Edit Settings?

This cell is used to switch the ECOFIT 50/51 to Edit Settings to allow setting changes

View access

Setting Change
9 9 Full access

This cell displays the access mode
Change Password 0000 — 9999

This cell is displayed if the password is entered. To change password, it is required to
press the OK key and enter the new password. Press OK key a second time to save the
new password.

Edit Settings Menu page can also be accessed by pressing the left and up keys of the relay
simultaneously and then the OK key; a password will be requested. Enter the password (the
default factory password is “0000” for all password levels).

The relay resets to Protected Access Mode from both Full access and View access modes after
10 minutes of inactivity (no actions on the keypad).

To acknowledge setting changes, press the left and up keys on the faceplate simultaneously,
followed by the OK key.
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6. HANDLING AND INSTALLATION

GENERAL CONSIDERATIONS

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ Do not interpret the off state of the LCD or Active LED as no current to the relay. Always
check the relay measured current by powering the relay up from its USB port.

o Only appropriately trained persons who are familiar with and understand the contents of
this manual and all other pertinent product documentation and who have received safety
training to recognize and avoid hazards involved are authorized to work on and with this
device. Installation, adjustment, repair and maintenance must be performed by qualified
personnel.

o Before carrying out any work on the equipment, the user must be familiar with the
contents of the safety section of this manual, and the ratings of the equipment.

e While handling, commissioning, or testing this equipment, apply appropriate personal
protective equipment (PPE) and follow safe electrical work practices. See NFPA 70E or
CSA 7462.

e Before performing any commissioning, de-commissioning, or maintenance job on this
product:

o Open breakers and switches, and disconnect all power, including control power

o Use a properly rated voltage sensing device to confirm that power is off.

o Use lock out and tag out equipment to ensure the power remains off during the job.

o Make sure that the grounding terminal is connected to the ground during and after
the job (where applicable).

o Allow the capacitors to discharge completely before touching any terminal.

Failure to follow these instructions will result in death or serious injury.

Note: The relay LCD and Active LED would be off under low current condition. Hence, these
indicators must not be used on evaluating a no-current condition. To confirm that there is no
current to the relay current inputs, customer must power the relay up from its USB port, using a
PC or a battery bank.

A DANGER

UNINTENDED EQUIPMENT OPERATION

The equipment documentation must be consulted before installing, commissioning, or
servicing the equipment.

Failure to follow these instructions will result in death or serious injury.

It is strongly recommended to set a password on the ECOFIT 50/51 relay. This would
minimize the possibility of setting changes or manual trip (from the relay), by an unauthorized
person.
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6.2.1

6.2.2

6.2.3

RELAY HANDLING

Receipt of relays

Protective relays, although generally of robust construction, require careful treatment prior to
installation on site. Upon receipt, relays should be examined immediately to help to ensure no
damage has been sustained in transit. If damage has been sustained during transit a claim should
be made to the transport contractor and Schneider Electric should be promptly notified.

There are no setting adjustments within the module. Opening the case would damage the device
and void the guarantee.

Unpacking

Care must be taken when unpacking and installing the relays so that none of the parts is damaged.
Relays must only be handled by skilled personnel. The installation should be clean, dry and
reasonably free from dust and excessive vibration. The site should be well lit to facilitate
inspection. Relays that have been removed from their boxes should not be left in situations where
they are exposed to dust or damp. This particularly applies to installations which are being carried
out at the same time as construction work.

Storage

If relays are not to be installed immediately upon receipt they should be stored in a place free from
dust and moisture in their original cartons. Where de-humidifier bags have been included in the
packing they should be retained. The action of the de-humidifier crystals will be impaired if the bag
has been exposed to ambient conditions and may be restored by gently heating the bag for about
an hour, prior to replacing it in the carton.

Dust which collects on a carton may, on subsequent unpacking, find its way into the relay; in damp
conditions the carton and packing may become impregnated with moisture and the dehumidifier
will decrease its efficiency.

Storage temperature: —40°C to +70°C.

Sustained exposure to high humidity during storage may cause damage to electronics and reduce
the lifetime of the equipment. Therefore, once the products have been unpacked, we recommend
that they are energized within the three following months.

Where electrical equipment is being installed, sufficient time should be allowed for acclimatization
to the ambient temperature of the environment, before energization.
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6.3 RELAY MOUNTING

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

Failure to follow these instructions will result in death or serious injury.

Do not open the secondary circuit of a live CT since the high voltage produced may be
lethal to personnel and could damage insulation.
The secondary of the line CT must be shorted before opening any connections to it.
Before starting the retrofit job:

o Make sure that all relay settings are configured and tested.

o Carefully read the safety messages in the General Considerations section.

The procedure provided in this section illustrate the process of replacing an electromechanical or
solid state relay with an ECOFIT 50/51 relay. This process does not include any wiring change on
the existing switchboard.

Make sure to follow the safety notes above this procedure to de-energize the switchgear.

If there is a test block on the switchgear, open the test terminals in order to isolate the
relay from electrical sources.

Open and remove the case cover.

Withdraw the connection plug.

Loosen the top and bottom latches.

Withdraw the cradle and the old electromechanical relay.

Verify that the brushes on the case and the new relay are clean from any rust or dust.
Plug the new relay cradle into the case.

Close the top and bottom latches.

Inset the connection plug.

Close the case cover and tighten all four screws.

Test the relay operation by secondary injection into the test terminals.

Close the test terminals and put the cover back after the tests are completed.
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6.4 WIRING DIAGRAM
Figure 6-1 shows the wiring diagram of an ECOFIT 50/51 relay installed on a S1 cradle.

[']A3 [']AS [']As [']Ag H

RL1 RL2 -
RS485

ECOFIT 50/51

s

I:C

L]
0

a

Figure 6-1: ECOFIT 50/51 wiring diagram
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7.2

7. PRODUCT VALIDATION

GENERAL CONSIDERATIONS

This chapter explains the steps to test an ECOFIT 50/51 relay on a test bench. The relay is
supposed to be installed on a test case. The case terminals would be wired to a test set. If
customer would like to test the relay when it is installed on a switchgear, special care is required
to help to ensure that the switchgear is de-energized, and remains isolated during the test.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Only appropriately trained persons who are familiar with and understand the contents of
this manual and all other pertinent product documentation and who have received safety
training to recognize and avoid hazards involved are authorized to work on and with this
device. Installation, adjustment, repair and maintenance must be performed by qualified
personnel.

e Before carrying out any work on the equipment, the user must be familiar with the
contents of the safety section of this manual, and also the ratings of the equipment.

¢ While handling, commissioning, or testing this equipment, apply appropriate personal
protective equipment (PPE) and follow safe electrical work practices. See NFPA 70E or
CSA 7462.

o After completing the tests make sure that the proper settings are loaded to the relay.

e Before performing any commissioning, testing, or maintenance job on this product:

o Open breakers and switches, and disconnect all power, including control power

o Use a properly rated voltage sensing device to confirm that power is off.

o Use lock out and tag out equipment to ensure the power remains off during the job.

o Make sure that the grounding terminal is connected to the ground during and after
the job (where applicable).

o Allow the capacitors to discharge completely before touching any terminal.

Failure to follow these instructions will result in death or serious injury.

For correct commissioning tests the following equipment is recommended:

Multifunctional single-phase dynamic current injection test set; The test set needs to have high
voltage (up to 100Vrms) capacity on its current output for testing a self-powered relay. If the test
set is configurable for different ratings, use the configuration with highest voltage limit on the
current output. If the power capacity of the test set is low the testing may lead to the results which
are not in line with the technical specification of the product. In some cases, the ability of power
source can be improved by using an intermediate CT.

Multimeter with suitable ac current range. If not included in the multimeter, a continuity tester would
be required.

Note that the accuracy of the test equipment needs to be considered when relay test results are
compared to the tolerances provided in this manual.

VISUAL INSPECTION
Check the relay nameplate and verify that the ratings match customer requirement.

Carefully examine the relay to check that no physical damage has occurred during transportation.
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7.3.1

7.3.2

7.3.3

Visually check the wires on the back of the assembly.

RELAY HARDWARE TESTS

Power supply test
Connect the relay to a PC using a Type A to Mini-B USB cable.

Confirm that the LCD light is on and the LCD is readable. The relay should show the measured
current on the Welcome page.

Confirm that the Active LED is on and is not blinking. This confirms that the relay is healthy. If the
Active LED is blinking or it is not turning on, the relay might experience some internal issue. Please
contact SE customer care center for troubleshooting.

Note: Max current necessary to supply ECOFIT 50/51 from a USB port is 450mA. Standard
USB controller on a PC offers 500mA; So it is not recommended to connect any
additional devices to the same PC’s USB controller. If the total power consumption from
a PC’s USB controller is greater than 500mA, ECOFIT 50/51 might reset permanently
(ECOFIT 50/51 display and the green Healthy LED will be flashing).

LCD and LEDs test

Once the relay is powered up from the USB port, press the Clear button on the faceplate. Confirm
that

The relay’s LCD shows the measured current value, and its backlight is on.

All five red LEDs on the relay faceplate blink once, simultaneously.

Manual trip test
This test confirms that the relay contacts and the manual trip pushbuttons on the relay work fine.

1- Setthe relay as follows:
e Connect the ECOFIT 50/51 relay to a PC or a power bank using front USB port
e Enable TIME element
SETTINGS/50/51 PROTECTIONS/TIME 1: Enabled
Note: TIME protection element is permanently assigned to relay output RL1.
e Enable INST element.
SETTINGS/50/51 PROTECTION/INST 1: Enabled
e Assign INST protection element to relay output RL2
SETTINGS/OUTPUT REALYS CONFIGURATION/INST: 10
e Disabled TIMEBak element:
SETTINGS/50/51 PROTECTIONS/TIMEBakK 0O: Disabled
e Enable MANUAL TRIP MODE:
GLOBAL SETTINGS/MANUAL TRIP MODE/Manual Trip Mode 1: Enabled
Note: Manual Trip Mode is indicated by special orange LED on the front panel. The
LED is lit when the mode is enabled
2- Press the TIME key on the relay faceplate; Confirm that the TIME target is activated.
3- Press and hold the TIME key on the relay faceplate; Using a multimeter confirm that RL1
contact (Terminals 1 and 2) is closed.
4- Press the INST key on the relay faceplate; Confirm that the INST target is activated.
5- Press and hold the INST key on the relay faceplate; using a multimeter confirm that RL2
contact (Terminals 1 and 3) is closed.
6- Press the Clear button to clear the targets.
7- Disable MANUAL TRIP MODE:
GLOBAL SETTINGS/MANUAL TRIP MODE/Manual Trip Mode 0: Disabled
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Note: If Manual Trip Mode remains on and there is no action on the keypad, the ECOFIT
50/51 disabled Manual Trip Mode after 10 minutes.

7.4 FUNCTIONAL TESTS

The functional tests confirm that the relay works within the acceptable ranges provided in this
manual.

Before starting functional tests, two steps of preparation are required:

1- During functional tests the relay settings need to be revised. Please follow the instruction in
Getting Started chapter on how to connect to the relay from a PC, or how to interact with relay
from its HMI.

2- Connect a test set to the relay as shown in Figure 7-1. The test set needs to provide high
power as explained in General Consideration section.

Test set
O Current Output Binary Input O
Output .
Contact RL1
’—\— 1
2

| ECOFIT |
50/51 | USB

Figure 7-1 - Connection of the relay to a test set

7.4.1 Measurement

1- Set proper operating frequency
GLOBAL SETTINGS/LOCAL SETTINGS/Nominal Frequency 1: 60Hz.
2- Inject 5A (1A for 1A variant) to the relay current input.
3- Confirm that the relay LCD shows the measured current in the range of 4.9A to 5.1A (0.98A to
1.02A for 1A variant). Note that if CT ratio is changed from the default value of 1, the CT ratio
needs to be multiplied to the provided range.
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7.4.2  Pickup test

1- Set the relay as follows:
e Operating frequency
GLOBAL SETTINGS/LOCAL SETTINGS/Nominal Frequency 1: 60Hz.
Enable TIME element
SETTINGS/50/51 PROTECTIONS/TIME 1: Enabled

e TIME Pickup threshold

SETTINGS/50/51 PROTECTIONS/TIME Pickup: 5.00A (1.00A for 1A variant)
e TIME Curve

SETTINGS/50/51 PROTECTIONS/TIME Curve 0: DT
e TIMETD

SETTINGS/50/51 PROTECTIONS/TIME TD: 0.05 ms
e TIME Rst Type

SETTINGS/50/51 PROTECTIONS/TIME Rst Type O: Inst
e Disable TIMEBak element

SETTINGS/50/51 PROTECTIONS/TIMEBak 0: Disabled
e Disable INST element

SETTINGS/50/51 PROTECTIONS/INST 0: Disabled
e Assign Start TIME signal to LED2

SETTINGS/LED CONFIGURATION/Start TIME

Start 65432

TIME 00001

2- Inject 4.5A (0.9A for 1A variant) and slowly increase the current until the LED2 turns on. RL1
contact closes at the same time. Record the pickup current value. Acceptable range for pickup
value is 4.74A to 5.26A (0.94A to 1.06A for 1A variant).

3- Stop current injection.

7.4.3 Timing test — Without pre- fault

1- Set the relay as follows:
e Operating frequency
GLOBAL SETTINGS/LOCAL SETTINGS/Nominal Frequency 1: 60Hz.
e Enable TIME element
SETTINGS/50/51 PROTECTIONS/TIME 1: Enabled
e TIME Pickup threshold
SETTINGS/50/51 PROTECTIONS/TIME Pickup: 5.00A (1.00A for 1A variant)
e TIME Curve
SETTINGS/50/51 PROTECTIONS/TIME Curve 28: IEEE MI
e TIMETD
SETTINGS/50/51 PROTECTIONS/TIME TD: 1.0 s
e TIME Rst Type
SETTINGS/50/51 PROTECTIONS/TIME Rst Type 0O: Inst
e Disable TIMEBak element
SETTINGS/50/51 PROTECTIONS/TIMEBak 0: Disabled
Disable INST element
SETTINGS/50/51 PROTECTIONS/INST 0: Disabled

2- Inject 10.0A (2.0A for 1A variant) to the relay and measure the time elapsed from the start of
injection until the relay output 1 (RL1) closes. The expected trip time is 3.803s + time deviation
which is 3.573s to 4.058s.

3- Stop current injection.
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Timing test — With pre- fault

1- Setthe relay as explained in the last section.

2- Inject 1A to the relay for 2 seconds.

3- Inject 10.0A (2.0A for 1A variant) to the relay and measure the time elapsed from the start of
this injection until the relay output 1 (RL1) closes. The expected trip time is 3.803s + time
deviation which is 3.573s to 4.033s.

4- Stop current injection.

Reset test

1. Connect output relay RL2 (contacts 1 and 3) to the second binary input of the test set.

2. Setthe relay as follows:

e Operating frequency
GLOBAL SETTINGS/LOCAL SETTINGS/Nominal Frequency 1: 60Hz.
e Enable TIME element
SETTINGS/50/51 PROTECTIONS/TIME 1: Enabled
e TIME Pickup threshold
SETTINGS/50/51 PROTECTIONS/TIME Pickup: 5.00A (1.00A for 1A variant)
e TIME Curve
SETTINGS/50/51 PROTECTIONS/TIME Curve 28: IEEE VI
e TIMETD
SETTINGS/50/51 PROTECTIONS/TIME TD: 1.0 s
e TIME Rst Type
SETTINGS/50/51 PROTECTIONS/TIME Rst Type 1: DISC
e Assign Start TIME signal to RL2
SETTINGS/OUTPUT REALYS CONFIGURATION/Start TIME
Start 21
TIME 10
e Disable TIMEBak element
SETTINGS/50/51 PROTECTIONS/TIMEBak 0O: Disabled
e Disable INST element
SETTINGS/50/51 PROTECTIONS/INST 0: Disabled

3. Inject 10.0A (2.0A for 1A variant) to the relay and measure the time elapsed from the start of
current flow to the relay output 1 (RL1) status change to close.

4. After relay tripped, reduce the current to 2.50A (0.50A for 1A variant) and measure elapsed
time until relay output 2 (RL2) opens. Record measured time value. Expected reset time is
28.8s (£5%).

5. Stop current injection, and turn the test set off.

Relay setup after tests

The tests provided in this chapter would alter the settings of the relay. It's customer responsibility
to load the proper settings into the relay, after tests are completed. It is recommended to use
Easergy Studio for sending the setting file to the relay and making backup of the relay setting on
the computer.

The tests also result in some records in the relay. These records could be erased by supervising
the relay on Easergy Studio. After connecting to the relay, right-click on the device and select
Supervise Device..., and select Reset cell. Below are the options:

e Clear records
e Clear events
e Reset Overcurrent Fault counter
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8. OVERCURRENT CURVES

TRIP CURVES

Thirty-one IDMT curves are implemented in ECOFIT 50/51 as listed below. The curves can be set
on TIME and TIMEBak protection elements.

GE - IAC51, IAC53, IAC55, IAC66, IAC77
Basler - 11, 12, V1, V2, S1, S2, L1, L2, E1, E2, M
ABB - CO-2, CO-5, CO-7, CO-8, CO-9, CO-11
SEL - U1, U2, U3, U4, U5

IEEE - ML, VI, EI

SE - Overload

The mathematical formulates and the constants for these curves are presented below:

Equation # Time to Trip ‘

1 T =TD x ——+c|+B
(65) —*
T—TDX(A+ + D + E \
2 - 2 3
¢ ((©-c) (&)
Where:

k,P,a,c, A, B,C,D, E = Constants
T = Time to trip in seconds

TD = Time dial

G = Measured current [A]

Gs = Current threshold setting [A]
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Table 8-1: Time Dial range and constants for IDMT curves

Time Dial
range

Manufacture /.

Standard Name | q Type of Curve From To | |
Schneider Overload 1 Motor Overload 0.5 20 30 11 1.7 0.6 0.028
GE IAC 66 1 Long-Time Inverse | 0.5 10 2.3955 1 0.3125 = 0.00002 @ 0.028
S1 1 CO-2 0.5 10 0.2663 1 1.2969 | 0.03393 : 0.028
L1 1 CO-5 0.5 10 5.6143 1 1 2.18592 @ 0.028
M 1 CO-7 0.5 10 | 0.3022 1 0.5 0.1284 = 0.028
11 1 CO-8 0.5 10 | 8.9341 1 2.0938 | 0.17966 : 0.028
V1 1 CO-9 0.5 10 | 5.4678 1 2.0469 | 0.10814 : 0.028
Basler E1l 1 CO-11 0.5 10 7.7624 1 2.0938 @ 0.02758 @ 0.028
S2 1 IAC 55 0.5 10 0.0286 1 0.9844 0.0208 0.028
L2 1 IAC 66 0.5 10 | 2.3955 1 0.3125 | 0.00002 : 0.028
12 1 IAC 51 0.5 10 0.2747 1 0.4375 0.1042 0.028
V2 1 IAC 53 0.5 10 | 4.4309 1 1.9531 @ 0.0991 0.028
E2 1 IAC 77 0.5 10 4.9883 1 2.0469 0.0129 0.028
Ul 1 Mod. Inverse 0.5 15 | 0.0104 1 0.02 0.0226 0
u2 1 Inverse 0.5 15 5.95 1 2 0.18 0
SEL U3 1 Very Inverse 0.5 15 3.88 1 2 0.0963 0
u4 1 Ext. Inverse 0.5 15 5.67 1 2 0.0352 0
us 1 . Short-Time Inverse | 0.5 15 | 0.00342 1 0.02 0.00262 0
CO-2 1 Short-Time Inverse | 0.5 11 | 0.1052 1 0.8 0.0262 0
CO-5 1 Long-Time Inverse | 0.5 11 4.842 1 1.1 1.967 0
Westinghouse _ CO-7 1 Mod. Inverse 05 11 [ 00004 1 0.02 = 0.0366 0
/ ABB co-8 1 Inverse 05 11 | 5.848 1 2 0.1654 0
CO-9 1 Very Inverse 0.5 11 412 1 2 0.0958 0
COo-11 1 Ext. Inverse 0.5 11 5.57 1 2 0.028 0
IEEE MI 1 Mod. Inverse 0.02 : 15 0.0515 1 0.02 0.114 0
IEEE IEEE VI 1 Very Inverse 0.02 . 15 19.61 1 2 0.491 0
IEEE EI 1 Ext. Inverse 0.02 | 15 28.2 1 2 0.1217 0
Mg:t]adcgrjée / q Type of Curve
IAC51 2 Inverse 0.5 10 | 0.2078 0.863 0.8 -0.418 :0.1947
GE IAC 53 2 Very Inverse 0.5 10 0.09 0.7955 0.1 -1.2885 | 7.9586
IAC 55 2 Short-Time Inverse| 0.5 10 | 0.0428 0.0609: 0.62 -0.001 | 0.0221
IAC 77 2 Ext. Inverse 05 10 0.004 0.6379 0.62 1.7872  0.2461
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RESET CURVES

For each overcurrent curve, a reset curve is provided. These curves can be set on TIME and
TIMEBak protection elements.

GE - IAC51, IAC53, IAC55, IAC66, IAC77
Basler - 11, 12, V1, V2, S1, S2, L1, L2, E1, E2, M
ABB - CO-2, CO-5, CO-7, CO-8, CO-9, CO-11
SEL - U1, U2, U3, U4, U5

IEEE - MI, VI, EI

SE - Overload

The mathematical formulates and the constants for these curves are presented below:

Time to Reset

T reset =TD X

Where:

tr, Z = Constants

Treset = Time to Reset in seconds
TD = Time dial

G = Measured current [A]

Gs = Current threshold setting [A]
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Table 8-2 Constants for reset curves

Manufacture /

Type of Curve

Standard 3
Schneider Overload Motor Overload 7.8001 2
GE IAC 66 Long-Time Inverse 7.8001 2
S1 CO-2 0.5000 2
L1 CO-5 15.7500 2
M CO-7 1.7500 2
11 CO-8 9.0000 2
Vi CO0-9 5.5000 2
Basler El CO-11 7.7500 2
S2 IAC 55 0.0940 2
L2 IAC 66 7.8001 2
12 IAC 51 0.8868 2
V2 IAC 53 5.8231 2
E2 IAC 77 4.7742 2
Ul Mod. Inverse 1.0800 2
u2 Inverse 5.9500 2
SEL (UK Very Inverse 3.8800 2
U4 Ext. Inverse 5.6700 2
us Short-Time Inverse 0.3230 2
CO-2 Short-Time Inverse 10.5000 2
CO-5 Long-Time Inverse 4.8500 2
Westinghouse / CO-7 Mod. Inverse 0.9400 2
ABB co-8 Inverse 5.8500 2
CO-9 Very Inverse 4.1200 2
CO-11 Ext. Inverse 5.5570 2
IEEE MI Mod. Inverse 4.8500 2
IEEE IEEE VI Very Inverse 21.6000 2
IEEE EI Ext. Inverse 29.1000 2
IAC 51 Inverse 0.9900 2
IAC 53 Very Inverse 4.6780 2
CF IAC 55 Short-time Inverse 0.2220 2
IAC 77 Ext. Inverse 6.008 2
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8.3 GRAPHICAL ILLUSTRATION

Graphical illustrations of the IDMT trip curves are provided by 31 figures of this chapter.
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Figure 8-1: Overload (Manufacturer: Schneider)
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Figure 8-2: IAC66 Curve (Manufacturer: GE)
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Figure 8-3: S1 Curve (Manufacturer: Basler)
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Figure 8-4: L1 Curve (Manufacturer: Basler)
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Figure 8-5: M Curve (Manufacturer: Basler)
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Figure 8-6: 11 Curve (Manufacturer: Basler)
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Figure 8-7: V1 Curve (Manufacturer: Basler)
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Figure 8-8: E1 Curve (Manufacturer: Basler)
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Figure 8-9: S2 Curve (Manufacturer: Basler)
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Figure 8-10: L2 Curve (Manufacturer: Basler)
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Figure 8-11: 12 Curve (Manufacturer: Basler)
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Figure 8-12: V2 Curve (Manufacturer: Basler)
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Figure 8-13: E2 Curve (Manufacturer: Basler)
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Figure 8-14: U1 Curve (Manufacturer: SEL)
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Figure 8-15: U2 Curve (Manufacturer: SEL)



OVERCURRENT CURVES
8-20

1000

100

10

Time in second

0.1

0.01
0 10 20 30 40 50 60 70

Multiples of pick-up

0.5 1 3 5 7 9 11 13 15

Figure 8-16: U3 Curve (Manufacturer: SEL)
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Figure 8-17: U4 Curve (Manufacturer: SEL)
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Figure 8-18: U5 Curve (Manufacturer: SEL)
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Figure 8-19: CO-2 Curve (Manufacturer: Westinghouse/ABB)
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Figure 8-20: CO-5 Curve (Manufacturer: Westinghouse/ABB)
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Figure 8-21: CO-7 Curve (Manufacturer Westinghouse/ABB)
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Figure 8-22: CO-8 Curve (Manufacturer: Westinghouse/ABB)
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Figure 8-23:.CO-9 Curve (Manufacturer Westinghouse/ABB)
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Figure 8-24: CO-11 Curve (Manufacturer: Westinghouse/ABB)
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Figure 8-26: IEEE VI Curve (IEEE)
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Figure 8-27: IEEE EI Curve (IEEE)
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Figure 8-29: IAC53 Curve (Manufacturer: GE)
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Figure 8-30: IAC55 Curve (Manufacturer: GE)
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Figure 8-31: IAC77 Curve (Manufacturer: GE)
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