OVERCURRENT RELAY

—

ECOFIT 50/51

R AR ¢ s

ECOFIT 50/51

Technical Manual
(ECOFIT50_51/EN M v1.0)

(7" September 2017)

Sciyeider



Note: The technical manual for this device 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 any questions or specific problems arising, do not take any action without proper
authorization. Contact the appropriate Schneider Electric Energy technical sales office and request for the
necessary information.
Any agreements, commitments, and legal relationships and any obligations on the part of
Schneider Electric Energy including settlements of warranties, result solely from the applicable
purchase contract, which is not affected by the contents of the technical manual.

This device MUST NOT be modified. If any modification is made without the express
permission of Schneider Electric Energy, it will invalidate the warranty, and may render the
product unsafe.

The SCHNEIDER ELECTRIC ENERGY logo and any alternative version thereof are trademarks and service
marks of SCHNEIDER ELECTRIC ENERGY.

ECOFIT is a registered trademark of SCHNEIDER ELECTRIC ENERGY. All trade names or trademarks
mentioned herein whether registered or not, are the sole property of their owners.

This manual is provided for informational use only and is subject to change without notice.

© 2015, SCHNEIDER ELECTRIC USA. All rights reserved.



CONTENTS
i

CONTENTS
(010 AV I = N 1 S PO PP PTPRN I
1. SAFETY SECTION. ...ttiiiitiieiiieieessims et e st et et e e s e e e e sk e e s as s e e e aas s et e ams s s et e sn e e e e nnrneeesasresameena 1-1
11 IMPORTANT INFORMANIO. ..ottt e e e e e e e e e et et et eee e teeae bt a e s e s e e aaeaeaaaaeeeeenenes 11
1.2 BEFORE YOU BEGIN. ...ttt e e et ettt ee e aae e bbb s s s e s e s e e e eeeeaeaeaeeeeeenenn 1-2
1.3 SAFETY INSTRUCTIONS . ...ttt ittt sttt sttt e e bt e e st ee e e sbe e e s sbbe e e snbeeeanbeeesnneeas 1-3
1.4 CURRENT TRANSFORBIRRUITS ... ..coiiiiiiitiieiiie ettt ettt ettt st s e e st e sba e e snne e e nmnee e e 1-4
15 DECOMMISSIONIG AND DISPOSAL. ..ottt ettt sre e sne e e 1-4
2. INTRODUGCTION. .. .ciiitiiieiiiiie sttt e e s ms e e s st e s st e e sne e e e s sma s e e e e s et e e s nne e e s snre e e e e nnnes 2-1
21 INTRODUCTION TO EITQIB/5L........cceeiiieeiriie ittt e s e e eesnee e nnnee s 2-1
2.2 ECOFIT 50/51 FEATIIRE ... ...ttt ettt e e e e e e e e e s r e e e e e e e s e s s annsanneeeneeeeeeeenannns 2-2
2.3 ECOFIT 50/51 BENETIT.....coiiiieeeiie ittt e e e e e s e e sttt r e et e e ae e e s s s st eeeeeeeaaeesanannnstnnnneeeeeeens 2-2
2.4 APPLICATION OVERVIEW. ...ttt sttt ettt st e et e e sbbe e saneeeees 2-3
25 ORDERING OPTIQNS. ...ttt ittt ittie ettt ettt ettt ettt e et e e s bt e e sabe e e s abbe e s bee e e sabeeesnbeeesnbeeeaneeas 2-3
3. GETTING STARTED. ...ttt ettt ea ettt e e s e a b et e e s st bt e e s amaab b e e e s bbb e e e anbeeeeeneeeeames 31
3.1 RELAY PRESENTATION. .. .ccti ittt ettt ettt st e sttt te e bbe e snrea s sabe e e snneeesabeaesnneeas 31
3.2 RELAY POWER.UR.......oiiiiiiie ettt e e e n e snne s 33
3.2.1 Powering up from MeEASUIred CUIMEIL.........ceiiiiiiiiee e iitieeee ettt e e sttt e e e s st e e e e s snbeeeeessbeeeeeeaaaes 33
3.2.2 Powerng up from the USB PAIL...........eiiiiiiiiiiei ittt e et e e e sbaeeee e 3-3
3.3 USER INTERFACES MENU STRUCTURE........coiii e 34
3.3.1 Special symbols 0N the LCD AISPIAY.......ccciiuuriiieiiiiiiie ettt 34
3.3.2 ECOFIT 50/51 MeNU AESCHIPLON. ......uueiiiiiiaeeiiiiiaiititee et e e e e e e e e ettt e e e e e e e e e s sannbbeeeeeeeeaaeeas 34
34 LOCAL COMMUGIATION TO A PC ANBE OF EASERGY STUDL......cocoiiiiiieiiiee e 3-9
G R o oo U= 1T o T UEUR R 39
3.4.2 EASEIQY STUIO 7. XX i iiiiiiiiiiiiiie i e e e e e e e e e e ettt e e et e e e e e et e s saaa et aereeeaaaeaesaasssnsantasareeeaaaeeesanannnsnne 39
3.4.3 Troubleshooting USB CONNECHON. ..........cciiiiiiiiiieiieeie et e e e s ere e e e e e e s s s s nnbntaneeneeaaeeees 3-26
3.4.4 Presentéion and analysis Of diStUIDANCES..........cuiiiiieiiiiiiiiree e 3-27
35 COMPANY CONTACT IRFBTION ....coutiieitiieaiieeatieeeeiteeeeeteeesaeeesbeeesabaeeasteeeesnseeesnseessnneeesaens 3-28
A, TECHNICAL DATA .ttt ettt ookttt ekt e oo a bt e e e 1k bt e e ek b enb e e e s ebbe e e s anbb e e e aabbeeeenaneees 4-1
4.1 MECHANICAL SPECIFION OF THE ECORIBE RELAY.......ctiiiiiiiiiiie ittt 4-1
I O 7= L] SO RPPUP PRSPPI 4-1
N =111 01T = | SO OO PSPPSR PU PP OPRRP PRSP 4-1
4.2 N I N[ 4-1
o A O N[ (= o1 AT o o 11 PP 4-1
4.2.2 Output relays CharaCterilS...........uuvieiiurieieeiiieee et sbree e e e s snneeeeeeeene D22
4.3 INSULATION ...ttt ettt ettt ettt e ekt e e e kbt eeest e e e as bt e e sabe e e snbeeeeteeeantneeeanseesnneeesnneesd 4-2
4.4 Y O I S S TP U PO UPP T PPRPRP 4-3
4.5 ENVIRONMENT. ...ttt ee ettt ettt et et e st e st e e st et e s amn e e e asb e e e sabe e e snbeeesnreeeenneas 4-5
4.6 EU DIRECTIVE ... ettt ettt ettt ettt ek e e bt e e st e e st e e e sbn e e enneesbneeesnnee e 4-5
TNt R 1 V[ @ oo T 4] ] 1= g [ = S OS 4-5
T T = o o [V Tt A=Y = Y S 4-5
4.7 DEVIATIONS OF THEPRCTION ELEMENTS ..ottt seeee s A6
4.8 DEVIATONS OF MEASUREMENTS.... ..ottt ettt et et e snnee e 4-7
4.9 PROTECTION ELEMENTS.......oiiiiiiiiiiieee ittt e ssre e e siveeesneessneesssnneessnneessnnneesnnee AT
4.9.1 Overcurrent proteCtion ElEMENT............uuiiiiiii e e e 4-7

e B = LT oY o1 2T = o1 (] ) £ 05 4-9



CONTENTS

4.9.3 Inrush blocking fUNCHAN............uuiiiiiiiii e ssnnrrrreree e e e e e s eeneen e 470
e I A | 11 T o1 (=T [ Yo Sl oY/ I 2 SO 4-10
410 PERIPHERAL DEVICES ... ..ottt ittt ettt ettt ettt e sttt e e s st e e e s abne e e e s anbbaeeesannneeeas 4-10
0 5 R I 1 0 PR 4-10
4.10.2 Magnetic flag INAICALOTS........cccoiiiiiiiiiiiiiie e e e e e sbreeee e -10
4.10.3  OULPUL REIAYS ... ..eeiiiiiiiiiiie ittt re e e s enbne e e s e snnreeeesennn -10
O S I I L SR PRSR SRS -11
4.10.5 Real time clock with baakp CAPACITOL.............uviiiiiiiiiie e 4-11
4.11 DIAGNOSTIC FUNCTIONS.....ccciiiiiiieeiiiiieeessiiieeeessieeeeesssssseesessnssseeeesssssseeessssnnessssssseeessnnnns 4=12
O O O I 1 =T [T 1= 1o SRRSO 4-12
4.12 RECORDING FUNCTIONS.....cottiiiiiiitieiiiiiieeesniieeeessiieeeeessisseeeessssseeessssnseesessnssseesessnnnseessnnns 412
T R V=T | =T oo 1 o [ RSOOSR 4-12
4.12.2  OVercurrent fault FECOIS.......uuiiiiiii e ee e e e e e e e e e e nans b -12
4.12.3  INSEANANEOUS FECONTUE ... .uueiiiiiiieeeeee e ettt et e e e e e e e e e s s aaanbeabeeeeeeeaaaeeesaasnnnssnreeeaeeeaeaesesessnnsd -12
O AN 1= 1 1 (=TT ] (o - OO PO PRPTPPPRPPRY 4-13
4.12.5  DiStUrDANCE MBCOIUS. ....cciiriieeeiiriiie e e ettt e et e et e e s s s e e e s snnreeeessnnneeeessnnneeessnnnnneeesn 4713
413  COMMUNICATION. ....citiiititite ettt ettt e e sttt e st e e s s abbe e e e e s stbbeeeessbbaeeaesansbeeeeesanssneeessnnnensd 4-13
N O @ 18 1N I 3 S SRR 4-13
I St R O o1 (o o0 ] (=Y RSP 4-13
I S A O AV o [ =T | = 10 Lo 1= PSR 4-14
4.14.3  CB OPEIatiON COUNTRE......eiiiiiiiiiieiiiteiee ettt e st e e e e ettt e e s et e e e e e aasbr e e e e e anbreeeeenaneed 4-14
4.14.4  Breaking CUIMENT COUNTRE... ..o i ittt eete e e e e e e e ettt ettt e e e e e e s e e s aaab b e eeeeeeeaeeeeesaannnbrnbeeeeaeas 4-14
SETTINGS ..ot i i ettt e e e ettt e e e e ettt et e e e e s st et e baeeeeeeesastbeaeeeeee s et ns bbb e e eaeeesantbbeeeeeeesansbnntbaneaaeeenns 51
5.1 GENERAL INFORMATLON......ctttiie ittt e ettt ettt ettt e e e s sttt e e e s snbbeea e e snsbeeeeessanbaeeeessnnreeeesanes 51
5.2 OP PARAMETERS.......ciiiiititii ettt ettt st e s ettt e e e st e e s s bt et e e s enb b e e e s ennbeeeeeennreeas 5-2
5.3 GLOBAL SETTINGS. .. .ceitiiiiitiiie ettt ettt e e e et bt e e e e sab et e e e s sab bt e e e e anb b e e e e e nnbeeeeeeanneee 5-3
LR 0 T =T o 1= | PSSR 53
TR T O I - 1o PP PSRRI 5-4
IR e B O = o [ =T [ [0 1] 1 o PP PUP PP 5-4
5.3.4  B50/51 AUVANCEM.........eeiiiiitiiiieiiii ettt ettt et e e et e e s e et e e s e e e e e b e e s 55
5.3.5  INFUSH BIOCKING ...ttt e e e e e e e e e e e e e e b nne e 55
5.3.6  DiIStUIDANCE FECOIUEN. ... ..eiiiiiieitie ettt ettt ab e e s e e s b e e sre e e s anneean 5-6
5.4 SETTINGS ...ttt ettt e e e ekttt e e e e h bt e e e et bt e e e e e et b et e e e e nbe e e e e e anbbe e e e e ennbbeeeeeannnes 5-7
S R 10 o3 A o (] 1= Tod 1o £ PP PPPTRTPPRR 5-7
5.4.2  OULPULS CONFIGUIALION. ....ceeiiiiiiiieiiiti e e ettt ettt e e e et e e st e e e s bt e e e e s abe e e e e e sabneeeeeane 5-8
5.4.3  LEDS CONfIQUIALIONL. ...ceeiitiiiieiiiiiiee ettt ettt e st e e e et e e s st e e e annne e e e s annneeeas 59
5.5 COUNTERS ...ttt ettt e e et e e st et e e s e sttt e e e s anseae e e e s anstaeeeeaantbeeaeeanstaeeaeeannneeas 5-10
5.6 MANUAL TRIP MODIE........ciiiiiiiiiiie ettt ettt e s st ae e e s sntaee e e s sstbeeaesssaseeaesanssseeeesnnsnneeas 5-10
5.7 SETTING CHANGE MODKE........ooiiiiiiiiiie ittt ettt s st e e s s e e e snnneeee s 511
HANDLING AND INSTAIDLON. .......uuttttiiteesiiiiieeiiereeeeessaeteeeeeeesssannsbesanseesaesssasssseeeessssssssseemeeeeessssnnnsl 6-1
6.1 GENERAL CONSIDERMTEIOL. ...ciiiiitiiiteiiitiiea ettt s ettt e e sttt e e e s st e e e s st e e e asnnbeeaeesansbeeeessnnneed 6-1
6.2 RELAY HANDLING. ... ..ottt ettt e e s ettt e e e e sttt e e e e ettt e e e s sstbe e e e e eantbaeaeaastaeeeesansaeeeeeennes 6-2
6.2.1  RECEIPE OF FEIAYS ... ettt s b e e e e e 6-2
6.2.2  UNPACKING. ....eiiiiiiiiiiit ettt e e e ettt et e e e e e e e e e s e bnbeereeeeeaaeeeeeeannnnnrnneeed 6-2
O IZC BY 0] =T [T P PP PTTPTTRTRRR 6-2
6.3 RELAY MOUNTING. ....eeiiieiiittiie ittt ettt et e e st e e e s sttt e e s ssste e e e s s aanbeeeessnsbeeeeeannbeeeeeeannres 6-3
6.4 WIRING DIAGRADM. ..ottt ettt ettt s et e e e e sttt e e s e sttt e e e st bb e e e e e ssbe e e e e s ansaneeeesnssaeeas 6-4
PRODUCT VALIDATION. ...ttt ettt ettt ettt e e e ettt et e e e s sa bt enbee e e e e e s s ssbbteeeeeessansbsenbseeeeaeesannbbeeeeeaessns 7-1
7.1 GENERAL CONSIDERMTEIOL. ...ciitiittitteiiitiiee ettt e sttt et e e e s st e e e s asbee e e s sansbeeeeesansbeeeesennnees 7-1
7.2 VISUAL INSPECTION. ..ttt ettt ettt e sttt e skttt e e s abbb e e e e e snbb e e e e sanbb e e e e s annnneeas 7-1
7.3 RELAY HARDWARE TESTS... ..ottt ettt s sttt e stte e e e s sttae e e e e sntaena e e s nnnanaeesennneeees oL
7.3. 1 POWEE SUPPIY TS .. eettitiietee e e e ettt et e e e e ettt e e e e e e e e e s s bbb b e e e e eeeaaaeeeeaeannnbbsbeeeeaaaans 7-2

I O B =TT B I 1R (=Y R 7-2



CONTENTS

iii
G TR T |V = T TV =T ] 0 =1 SRR 7-2
7.4 FUNCTIONAL TESTS ... oot ertee ettt amre et e s e s e e s e e sne e e s nnre e e nnn e e s nnne e e nnnes 7-3
A R Y =T U =Ty 1T o | PR PT PR 7-3
A A ol (U] N (] PO PP PO PP PPPPPRPPOTPPRPN 7-4
7.4.3 Timing testg Without pre faUlt ...........oooiiiiii e 7-4
7.4.4 Timing testg With pre-faull............ooeiiiii et D)
A ST S (=T B (L APPSR 7-5
7.4.6 Relay SEUP Gfter TESIS ... .utiiiiiiiie ittt e e e e e e e et e et e e e e e e e e e e aabebeeeeeeas 7-5
OVERCURRENT CURMES......coiitiiii ittt ettt sttt e s be e e e sabenre e e s nnb e e e s snnneeeseneeed 8-1
8.1 TRIP CURVES ...ttt ettt st s bt e an e e s e e e nnn e e e snreeesnneeesnnreeee 8-1
8.2 RESET CURVES......ccei ettt et s et e s n et e ann e e s ne e e s anne e e e 8-3
8.3 GRAPHICAL ILLUSTRAITL. ...ttt ettt ettt ettt e s st e e e s et be e e e s anbae e e e e nnnbeas 8-5






SAFETY SECTION
1-1

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.

The addition of thissymb ol t o a fADanger d or AWarn
é an electrical hazard exists, which will result in personal injury, if the instructions
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

1 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.

1 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.

1 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.

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

0 Open breakers and switches, and disconnect all power

o0 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

o0 Use a properly rated voltage sensing device to confirm that power is off.

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

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

1 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.

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

1 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

1 The equipment documentation must be consulted before installing, commissioning, or
servicing the equipment.
1 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

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

1 Observe all accident prevention regulations and local safety guidelines.

1 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

1 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

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

1 Before energizing the equipment, the following must be checked:
0 Voltage rating (rating label/equipment documentation),
o CT circuit rating (rating label) and integrity of connections,
o0 Integrity of the protective conductor (ground) connection (where applicable),
o Voltage and current rating of external wiring, applicable to the application.

Failure to follow these instructions can result in equipment damage.

CURRENT TRANSFORMER CIRCUITS

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

1 Do not open the secondary circuit of a live CT since the high voltage produced may be
lethal to personnel and could damage insulation.
i 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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2.2 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:

1 Independent time and Instantaneous elements

1 3 xovercurrent stages (TIME, TIMEBak and INST)
0 Two independent 50/51 O/C elements (TIME and TIMEBak)
0 One 50 O/C element (INST)

Available in 5 Amp or 1 Amp CT secondary versions

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)

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

= =4

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

Overcurrent Fault recording (20 records)

Event logs (200 events)

Manual trip mode with Manual Trip pushbuttons and status LED

Active LED to indicate relay health

= =4 =4 4 4 -8 -

Disk and INST reset characteristics
1 Measured current display in primary or secondary values
Inrush blocking based on 2" harmonic calculation

CB diagnosti cs " withifdicatiogns , x Amps
1 Two magnetically-latched trip flags

1 Five configurable LEDs

1 USB configuration port and password protection

2.3 ECOFIT 50/51 BENEFITS

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

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

1 Multi-vendor curves allow retrofitting a variety of legacy relays

T Noimpacton exi sting coordination study, thanks to p
9 Disturbance records, overcurrent fault records and event logs allow overcurrent fault
analysis

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

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

1 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 faul
recording: - Self Diagnostic - One current

Setting 20 - Manual Trip via HMI - Trip counters
Iszoﬂware Event recording: - Inrush blocking (2nd harm.)

aser i n
Studio. 20 =GBy NN W) DD - CB Tripand AMPpS' counter

Counters,
CBopen & Sum of
en

Qutputs Relay: - 16x2 alphanumerical LCD
R1,R2 | display

Disturbance Recorder:

up to 10 records Magnetic Hags: 2

Time of records: 4 s

i
H

LEDs: 7

Manual Trip functional
keys: TIMEand INST

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: ECOFIT51515020{ ECOFIT| 51| S1|5|/0]2]0]0]0|0]A
Protection Functions

50/51¢ Inst and inverse time overcurren 51
Cradle & Cover Type

GEorBasler§ S1
Current Inputs

1 Amp 1
5 Amp 5
Future 0

Relay Outputs
2 output relays 2

Auxiliary Power
Selfpowered
Future 0
New Exterior Case

o

None
Future 0
Model A

o
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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 el emen

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.




3.2

3.21

3.2.2
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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:
1 Relay powering for testing
9 Settings configuration using Easergy Studio software
i Data (e.g. events and disturbance records) extraction using Easergy Studio software
1 Relay firmware updating
1 Programming through front panel keys
1 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 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.

3.3.1 Special symbols on the LCD display

The following special symbols may appear on the relay display:

e - Itis possible to move up by pressing the up key.

=i - Itis possible to move left by pressing the left key.

¥ - Itis possible to move down by pressing the down key.

[ 2 - Itis possible to move right by pressing the right key.

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

== - ltis possible to edit the displayed setting.

<0.2 38> - Setting range: from 0.2 to 38 for 1A version or 1 to 190 for 5A version

_170.01 - Setting value step: 0.01.

i - Password-protected: No edition of the settings
i - Edition of settings are possible (the correct password has been entered)
- A detected alarm is still active (the cause of detected alarm is highlighted)

3.3.2 ECOFIT 50/51 Menu description

The Main Menu is shown in Figure 3-2.
> | SETTI NG CHANGE ) OP PARAMETERS «— IVEASUREMVENTS v 00. 00 Amp prim ALARM STATUS |
MODE
Edit Settings? | Descri ption | Amps prim |
Enter PSWD: 0000 ECOFI T 50/ 51 5A | = 00.00

{

Protection |evel Serial nunmber Anps sec
Limted view 00000001 | = 00.00
2nd harm |= 0%

Ref er ence
SE ECOFI T 50/ 51
Fi rmnar e versi on
1.A 00
Har dwar e type Read only

In = 5A Cells which can be modified with Level 2 password and
viewed with Level 1 password (Full view)

Menu components with read only mode.

Level 2 (Full access] )
Current date
01/ 01/ 00

Current time
00: 00: 00

Noni nal
frequency 60Hz

Figure 3-2: Main Menu



3.3.2.1 GLOBAL SETTINGS

Global Settings include general settings, such as:

f Local settings (LOCAL SETTINGS)

1 Current transformer parameters (CT RATIO)
1 Circuit Breaker Diagnostic (CB DIAGNOSTIC)
1 Advanced settings for the over-current protection (50/51 ADVANCED)
1 Inrush Blocking Logic (INRUSH BLOCKING)
1

Disturbance recorder parameters (DISTURBANCE RECORDER)
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GLOBAL SETTINGS |

v

| LOCAL SETTI NGS |<—>| CT RATIO |<—>| CB DI AGNOSTI CS |<—>| 50/51 ADVANCED |<—>| I NRUSH BLOCKI NG |q—>| COMVUNI CATI ON |<—>| TR |
Language Line CT Primary CTRL Mbde I DMT I nterlock I'nrush bl ocki ng RS485 port DR Pre-Trig
0: Engl i sh (US) 1A 0: Local only By DT 0: No 0: Disabled 0: Disabled Ti me 1.00 s
Date For mat Line CT Sec CB Di agnosti cs 2nd Har noni ¢ Prot ocol DR Post-Tri g
: MM DD/ YY 1 0: Di sabl ed Ratio 20% 0: Mdbus RTU Ti ne 0 s

$

I nrush Reset
Ti e 000. 00s

QO ock For mat
0:12H

Max CB open no.
50000

Rel ay Address
RS485 1

DR Trig Init
0: on Start&Trip

Default Display
0: Meas. Anp prim

Max Sum AVPS*n
6553. 80 MA*n

Bl ocki ng of
0: TIME

Max DR Rec. Time
4. 00s

Fl ags/ LED Reset
0: Manual Only

Trip Info reset
0: Manual Only

Nomi nal
Frequency 0: 60Hz

Meas Met hod

0: 1. harnonic

Phase Desc.
0: Enabl ed

Menu components with read only mode.

Read only

Cells which can be modiied with Level 2 password and

viewed with Level 1 password (Full view)

Ph. Desc.
1: Phase B

Figure 3-3: GLOBAL SETTINGS menu

Level 2 (Full access)
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3.3.2.2 50/51 PROTECTION
50/51 Protection menu includes settings for protection elements (TIME, TIMEBAK and INST).

A

€| 50/ 51 PROTECTI ON

TI ME ¢

1: Enabl ed

{

TI ME Pi ckup
007.00 Anps

]

TINE Qurve Menu components with read only mode.
1:1AC51

Read only

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

THVE TP 001.00 s Level 2 (Full access)

]

TI ME Rst Type
0: DT

)

TI ME Reset
00. 00s

)

Tl MEBak
0: Disabl ed

)

TI MEBak Pi ckup
010. 00 Anps

i

TI MEBak Curve
1: 1AC51

{

TI MEBak TD
001. 00s

)

TI MEBak Rst Type
0: DT

¢

TI MEBak Reset
000. 00s

I NST ¢

1: Enabl ed

v

I NST Pi ckup
040. 00 Anps

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.

<
<

\ 4

O OQUTPUT RELAYS
CONFI GURATI ON < >
21
TI ME 01
21
TI MEBak 00
¢ Menu components with read only mode.
21
| NST 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)
TI ME 00
Start 21
TI MEBak 00
Start 21
I NST 00

Figure 3-5: OUTPUT menu

3.3.2.4 LEDs CONFIGURATION

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

< »
< >

LEDs
<> >
CONFI GURATI ON

65432
TI ME 00000

65432
Tl MEBak 00000

65432
I NST 00000
Lat ched 65432
LEDs 00000
Start 65432
TI ME 00000
Start 65432

Tl MEBak 00000
Menu components with read only mode.

¢ Read only

Start 65432 Cells which can be modified with Level 2 password and
| NST 00000 viewed with Level 1 password (Full view)
¢ Level 2 (Full access)
Al ar ms 65432
00000

v

Local 65432
CTRL Mode 00000

Figure 3-6: LED menu
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3.3.25 RECORDS

Twenty overcurrent fault records are available in the relay.

FAULT RECORD | NSTANTENQUS COUNTERS
RECORD

| CONTROL COUNTER | FAULT COUNTER

CB MONI TORI NG
COUNTER

|No.Trip Conmand | |N:), Flt. Trips |
0 0 0
Reset Counter No. Flt. Starts CB AWPS Val ue
0: Cancel 0 0.0 MA

No. Al arns
Menu components with read only mode.
Read only

No. HW War ni ngs Cells which can be modified with Level 2 password and
0 Viewed with Level 1 password (Full view)

Level 2 (Full access)

LL

Reset Count er
0: Cance

Figure 3-7: RECORDS menu

3.3.2.6 MANUAL TRIP MODE
Manual Tripcan be Enabled through relayédés HMI, which al

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 TRI P MODE |«

v

Manual Trip Mde
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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3.4 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 rel

3.4.1 Configuration

The relay parameters could be accessed and modified using Easergy Studio software installed on

a PC. Communication can be established by wusing a
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

1 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.

3.4.2 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 AEasergy Studiodo and press Enter.

ielsOn | Schneider -\

SISSERE PRODUCTS  SOLUTIONS  SERVICES  SUPPORT  ABOUT Us

easergy studio X

Search results: 66 Show 10 hd Sortby By relevance -

Doouments and software

brings enhanced usabilit
Easergy Studio Software
found

Product Documents (53

Product information

Product Offer

-

Easergy Studio V7 1.0 —

22 Easergy Studio #12.rev A hitp://www.schnel
s 1.1. P40 Disturbance trigger from Easergy Studio
ance record via Easergy Studio

ZIP | 813.2 MB | DE/FR/PL/ES/EN | Software - Released | Easergy Studio V7.1.0 |
Document number Easergy Studio V7.0.0 Installer

PDF | 892.0 KB | DE/FR/PL/ES/EN | Software - Released | Easergy Studio v7.1.0 - Release Notes v1.0 |
Document number Easergy Studio V7.0.0 Installer

Figure 3-9 : Easergy Studio search results


http://www.schneider-electric.com/
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Click on AEaswwr gy Studio V7.

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.

3.4.2.1 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 i 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 i 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

MICOM S1 Studio

Operations log:

Data Model Manager

fFE®

1402:51,890 Server name: Defadlt HTTPS

14:02:52,109 There is no respanse from the server. P
1403:16,062 Server nams: Default HTTPS
14:03:16.156 Cherking access permissions to remote re
1403:16.171 There is no respanse from the server. P
1403:59.500 Server niams: Defaulk FTP

14:03:59.593 Checking access permissions to remote re
1403:59.671 Data models net Found in remote server,
14:13:29.009 Server niame: Default HTTPS

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

6 Checking success.

Status
Getting details of: P442

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

14:02:52.062 Cherking aceess permissions ta remote re (s Jy W RRTISUR PYRTIRR L)

ok
MICOM S1 Studio

Data Model Manager

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,

Only selected languages

When this option is checked,
only the data models with
support for at least one of the
selected languages, wil appear
on model selection page.

[] Engish [en] 1
[ German [de]
O ttalian  [it]
[ polsh [l
[ Russian [ru]
[ spanish [es]

2@ ) ]

Figure 3-13: Data model manager i 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’.
Model Supplier Language Description |~
= [WESy Pri0jV 1 1x/Px20/Px20C/M/M
_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 .
< == - - . S e
Selected models size:  1.89 MB
o) ]

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

Figure 3-15 : Data model manager i Operations Log

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.

3.4.2.2 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:

Figure 3-16: Easery Studio i Welcome page











































































































































































