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)EBA ECAT00-11 ~

PRODUCTS DECA wcm

€ oNrRoe
ONTACTS B300 PILOT DUTY
s 10A GENERAL USE, 277 VAC | IP20

CAUTION
May Start Automatically

START

The ECA100-11 are electronic three-phase relay
specially designed for protection of air conditioning
and refrigeration compressors and ventilation motors
from the causes of the current, voltage and power
failures, all enhanced reliability and with connectivity.

MANUAL

Voltage Protector

Overload Relay



DELA  cpaioo =

PRODULCTS

Measurement of: 2 CAUTION
Phase Current. ")
-Phase to phase voltage. |
Adjustment of:

FLA Full Load Amperage (Amperage trip)

Connection Timed Start delay (TC), after Voltage Failure.

Reset mode (AUTO / MANUAL).

Protection against:

Overload (OL).

Under Voltage (UV) / Over Voltage (OV).

Unbalance (UB).

Phase Loss (SP).

Phase Reversed (PR).

Communication: |O Port (MODBUS RTU 9600 baud protocol). Remote On/Off.
Reports (through Modbus):

Voltage and Current Report.

Set Parameters Report. Reset Mode Status.

Last 20 Faults Report.

Frequency Report.

AUTO
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PRODULCTS
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Over Volrage
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Low Voleige

VOLTAGE
FALIURES
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\ PRODUCTS RELAY CONTACTS B300 PILOT DUTY
10A GENERAL USE, 277 VAC l P20
[nyerted Phase |

NORMAL (ON)

START DELAY (TC) / &I
Ay

OVERLOAD (OL)

PHASE REVERSAL (PR) CAUT l O N

’\

Oyerlozad

c 3 J -

LISTED 2 g
IND.CONT.EQ. : 300§
| 3LHP
A £527483

May Start Automatically START
UNBALANCE (UB)
SINGLE PHASING (SP) q
U 152 lr e \/ MANUAL
IO A N OVERVOLTAGE (OV)
UNDERVOLTAGE (UV) AUTO
A o 05ty 200
VDt O - LR
D <~ j D UEEESSIVE Il.'.l £3) \F/ it 70 50 < 250

AN lys) OF ! llnrlru \/
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HECA

PRODULCTS
Models:
ECAT00-11
Model Voltage Amperage
Range

ECA100-11-208012 208/220 VAC 3.5-125A
ECA100-11-208032 208/220 VAC 10-32 A
ECAT00-11-208080 208/220 VAC 25-80 A
ECAT100-11-480032 440/480 VAC 10-32 A
ECAT00-11-480080 440/480 VAC 25-80 A

CAUTION
May Start Automatically

» START



HECA | L

PRODUCTS HECA w<m

RELAY CONTACTS B300 PILOT DUTY
LS 10A GENERAL USE, 277 VAC | IP20

4, —— NORMAL (ON) /
NN START DELAY (TC) A

t% —— OVERLOAD (OL)

nnn pHASE REVERSAL (PR) CAUT[O N

May Start Automatically START

Parts Description: | SR i PN

~  —— OVERVOLTAGE (OV)
UL YNDERVOLTAGE (UV) : AUTO

E527483

4 LY
i
- ND-CONT.£0 208
BLHPT

I;'TEWNT SIDE o3 - BACK SIDE VIEW ] I. Indicator Lights (LED's) 4. Back Groove for DIN Rail mounting.

B - Normal (ON) - Continuous Green. 5. Attachable Mounting Ear for Flat Surface mounting.
T S Delay (TC) - Blinking Green, 6 Supporting Brackets for DIN Rail mounting.

| - Overload (OL) - Continuous Red. 1. Current Sensing Holes for motor wiring.
- 8. Power Supply Voltage Input (LI L2 L3).
‘ Phase Reversal (PR) - Blinking Red.

. 9. Contacts for Relay (95-96) and (97-98).
- Unbalance (UB) - Continuous Red.

. ‘ n Trioved 95-96 closed a 95-96 open
Single Phasing (SP) - Blinking Red. PP 97-98 op 97-98 closed

- Overvoltage (OV) - Continuous Red. 10 10 port. (for Serial Communication).
Undervoltage (UV) - Blinking Red. || AUTO / MANUAL Start Mode Slide-Switch.

2. Current (FLA) Setting Knob. |2. START Push Button.

3. Start Delay (TC) Setting Knob. 13. 10 PORT cover.




)EBA ECA100-11

PRODULCTS
Parts Description: s ~
)EEA J ;iffﬂ't )11 "w’*“‘i”‘" S |
m RELAY CONTACTS B300 PILOT DUTY
@-mum S AL PRODOETS 10A GENERAL USE, 277 VAC | IP20

NORMAL (ON)
START DELAY (TC)

(P CPIIT O & LT
=
=)

|~ Z— 4

s
i
»
Al
b
-
5
I B

OVERLOAD (OL)

PHASE REVERSAL (PR) CAN

May Start Automatically START

\ UNBALANCE (UB)
SINGLE PHASING (SP)
| MANUAL |

OVERVOLTAGE (OV)
UNDERVOLTAGE (UV) b AUTO

50 100 200

~

- >,

& -2

§ =~300S

LISTED
IND.CONT.EQ.
3LHP

£527483 10 PURT




HECA

PRODULCTS

Measurement of:
- Current

ECAT00-11

CONTACTS B300 PILOT DUTY
i 277 VAC|1P20

CAUTION

May Start Automatically ~ * START

MANUAL

Model Current Amperage
Measurement range Range
ECA100-11-208012 035> 125 A 3.5-125A
ECAT00-11-208032 1>32A 10-32 A
ECA100-11-208080 2.5> 800 A 25-80 A
ECA100-11-480032 12> 32A 10-32 A
ECA100-11-480080 2.5 > 800 A 25-80 A




HECA

PRODULCTS

ECA100-11

Measurement of:
-Phase to phase voltage :

Voltage Model

Measurement range

208

Current

145 > 285V

208/220 VAC

480

300 = 625 A

440/480 VAC

HEGA i<m

PRODUCTS

RELAY CONTACTS B300 PILOT DUTY
10A GENERAL USE, 277 VAC | IP20

ts, ——— NORMAL (ON)
N START DELAY (TC)

v —— OVERLOAD (OL)

N pHASE REVERSAL (PR) CAUTION

May Start Automatically START
. —— UNBALANCE (UB)
N SINGLE PHASING (SP)
MANUAL

~ —— OVERVOLTAGE (OV)
N UNDERVOLTAGE (UV) AUTO

c us
LISTED

IND.CONT.EQ.
3LHP

E527483



HECA

PRODULCTS

Overload (Ol)

| motor > FLA setting

An overload is present when an
increase in the motor load causes
an excess current greater than the

set FLA value, producing

overheating effects in the windings.

HEGA sm

PRODUCTS

RELAY CONTACTS B300 PILOT DUTY
10A GENERAL USE, 277 VAC | IP20

The cause of such an increase in
load may be, among others:

Motor blocking

Mechanical coupling failure
Frequently starting cycles
Poor ventilation

Abnormal increase of the
associated load.



HECA <m

PRODULCTS — BT TR
| CAUTION
: "( y MANUAL “\
Overload (OL)
| motor > FLA setting
o Green LED ON —
Thermal protection algorithm E 2, .
©® RedLED1 ON > Ol
° ° ege ° m O - -
> Motor operating in normal condition: 2 RedLED2 OFF ® ® o
. ° 5 I 1 (B 15 & GR 7
Thermal class is dynamically O RedLED3 ©9FF == ===
adjusted. N
> Green LED Blinking . fF——————x
o . = .
» Motor operating: | motor> FLA S RedLED1 ON v O
© °© B
Thermal protection is activated 2 RedLED2 OFF v 9
and when heat is 100% it 100% g s smes |
will disconnect the motor. Red LED3 OFF
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10A GENERAL USE, 277 VAC | IP20
May St R

PRODULCTS

Overload (OL)

ECAIOO-II 10000

Motor protector
COLD-HOT CURVES < 1000
(Class 10) &
Q
(*) | nom = Current value E 100 .
on ECAIOOHI adjusted - \ \
previously by the user E" \
Inom term is referred to FLA & \ \--..._________
(Full Load Amperage) = 10 i\ T
adjustable on the product = T e —t—
.Hot Cuwe .Cald Cuwe I TTTTTTTI T T I T T T Ty T I T e I T T e T I T T Ty T e T T T ey T I T T oy T eI T Ir T aIrTTIoIrT T fll'llfflllf_l_l'l-::lT

After the first stall/trip of the motor due to a fault 00 10 2,0 30 40 5,0 6,0 70 80 90 10,0

condition, the protective relay will disconnect

*
sooner, according to the hot curve. Iload /I nom



> E E l ! NELCA <m
RELAY CONTACTS B: PILOT DUTY
G s 10A GENERAL U 0

PRODULCTS

Overload (Ol)

ECAIOO-II 10000

Motor protector
COLD-HOT CURVES < 1000
(Class 10) &
Q Dynamic Class
(*)  nom = Current value E 100 N N /
on ECAIOOHI adjusted - Q /
previously by the user E’ \\
Inom term is referred to FLA & \ \"-—..._________
(Full Load Amperage) ‘T 10 ~— —_——
adjustable on the product = ""'---..____________ —
.Hnt Cuwe .Cald Cuwe I TTTTTTT I eI Ty T e T ey T e e T Ty T eI T T T eI T I T T oa T TT e T eT I rTI T an T I e IrITrITTT [II'II[:I_

After the first stall/trip of the motor due to a fault 00 1,0 2,0 30 40 5,0 6,0 70 80 90 10,0

condition, the protective relay will disconnect

#*
sooner, according to the hot curve. Iload /I nom



> E E l ! NELCA <m
RELAY CONTACTS B: PILOT DUTY
G s 10A GENERAL U 0

PRODULCTS

Overload (Ol)

ECAIOQO-II 10000

Motor protector
COLD-HOT CURVES S 1000
(Class 10) &
Q Dynamic Class
(*)  nom = Current value E 100 9 /
on ECAIOOHI adjusted -
previously by the user ',’_Ln
Inom term is referred to FLA & h‘\.._________
(Full Load Amperage) IE 10 |
adjustable on the product —— —
.Hnt Cuwe .Cﬂld Cuwe I TTTTTTT Ty TN I T Ty e T ey T e T T e T T T ey T T T T T Ty T T T T T I T TTI I v T e rT T s fll'll[:l_

After the first stall/trip of the motor due to a fault 00 1,0 2,0 30 40 5,0 60 70 80 90 10,0

condition, the protective relay will disconnect

*®
sooner, according to the hot curve. Iload /I nom
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PRODULCTS

Current Unbalance (CUB)

Current Unbalance

[
Balanced
System I4
Iz
.. ra
[
I-a /
Unbalanced K-I -
System \

HECA m ECA100-11-SERIES
RoDUCTS T TS

B300 PILOT DUTY
277 VAC | 1P20

CAUTION
May Start Automatically START
<& A
JANUAL

> Condition: CUB> 48%

» Disconnecting time: 3 sec

» Accumulated heat: 100% immediately im%



ELCA -

ECA i<m
P R D D U E Ts { @Pmnuzrs

B300 PILOT DUTY
277 VAC | IP20

Current Unbalance (CUB)

> Condition: CUB> 48%

g Green LED ON f——

> Disconnecting time: 3 sec E; Red LED 1 on—-‘;: .
» Accumulated heat: 100% immediately ilOO% g [ w0 0 o
RedLED3 OFF | s s=oa |

2 Green LED Binkno . =

E RedLED1 ©ON :‘|

£ RedlED2 oN-~ | © @ O]

g RedLED3 OFF EFFRFFEFL



ELCA

e 9
| o ECA100-11-SERIES
p | EI:A ICM. ey e
R D D u E , 5 & @Pmﬂuz‘rs Lo RELAY CONTACTS 8300 PILOT DUTY

a4 (]

Current Single Phase (CSP) " aumen

P~ N
MANUAL

> Condition: CUB> 60%

» Disconnecting fime: 3 sec

> Accumulated heat: 100% immediately [™°”

®  GreenLED ON f———
-
Saianced " RedLED1 ON —3 O
dlance i
o 0 |
System I £ RedLED2 ON ~ ® & o
= 2 @ o
- I 3
L O RedLED3 OFF | tu: s=ow |
" 11 2  Green LED Blinking ]
I 3 _,-—H—-’f' % 2] -
-~ © RedLED1 ON Ol
Unbalanced "| - O 0 +
System 2 RedLED2 ON ® @ of
III'|| lg -: 1B 2 8 8 57 @ !:-
¥ O RedLED3 OFF e



HECA

[ @EBA @ ECA100-11-SERIES \‘
PRODULCTS |

RELAY CONTACTS B300 PILOT DUTY
L i 10A GENERAL USE, 277 VAC | IP20

NORMAL (ON)
START DELAY (TC)

OVERLOAD (OL)

PHASE REVERSAL (PR) CAL] .

May Start Automatically START
UNBALANCE (UB)

SINGLE PHASING (SP) a\\

MANUAL
OVERVOLTAGE (OV)
Current Unbalance (CUB)
0 00
» )\ 70 50
1 J

LISTED
IND.CONT.EQ.
3LHP

£527483

CSP in Three-phase Motor

T

Motor at

full load O
Tz

Ts

CSP effect




PRODULCTS

(7 ELCA

Three Consecutives Current Failures

» Condition: 3 Failures
» Time range: 30 min
» Change to Manual Restart

Third Failure Detection Example

1st Failure o o
T =5 minutes —= |z 2
Overload (OL) @ ® o

ECA 100 automatically restarts S
2nd Failure -
T = 15 minutes —
Curmrent Unbalance

ECA 100 automatically restaris

3rd Failure §
T =27 minuies —>
CSP

ECA 100 is not going to
reconnect

3 Red LEDs start blinking




@EBA

PRODULCTS
1009
Overload Cooling time H t Cooling
| >
Class 10 2> 480 sec (8 min) Cyde




@ E EA Over Voltage

PRODULCTS
\"ED

Overvoltage

Nominal
Values

Viz

> With motor stopped :

»‘{
\"ETH
» With the motor running:
1 With Overcurrent .
Over voltage
/ > _

R and Over Current
1 Without Overcurrent Vi

-

I+



PRODULCTS

Overvoltage

With a stopped Motor

OV with Stopped Motor

o CreenLED off —y
Disconnection Reconnection Disconnection 5
Time E Red LED1 OFF *’ O ‘
208/220 > 285 VAC <248 VAC 3sec o 2 o
VAC £ RedLED2 OFF 7~ © © O
= i .
440/480 > 528 VAC <516 VAC 3sec O RedLep3 ©N Loz ssvs |
VAC
© GreenLED ®'™M ™ r=—— —
£ N
8 RedLED1 °7 | © O
o - o
(@) OFF | & &
E Red LED 2 _
a OFF .22 s=os |

Red LED 3



P
)ppgpu‘:rs M
10A GENERAL USE, 277 VAC | 1P20

PRODULCTS

Overvoltage

» With the motor running:

1 With Overcurrent

Green LED OFF f———m—==——=
g
. . . . . = Red LED 1 ON o O
Voltage Disconnection Reconnection Disconnection o
izl Time 2 Red LED 2 OFF /‘ @ & -
208/220 > 285 VAC < 248 VAC 3 sec 3
VAC Red LED 3 | i sswe |
440/480 > 528 VAC <516 VAC 3sec Green LED S
VAC o ~L
[S) Red LED 1 OFF O
o O
o e g
2 RedLED2 OFF
5 L L2 L3 85 B8 &7 B8
= Red LED 3 OFF B



@ E EA Over Voltage

PRODULCTS
\"ED

Overvoliage (OV)

Nominal
Values

Viz

> With motor stopped :

»‘{
\"ETH
» With the motor running:
1 With Overcurrent .
Over voltage
/ > _

R and Over Current
1 Without Overcurrent Vi

-

I+



PRODULCTS

) E E‘ l RELAY CONTACTS B300 PILOT DUTY
— - 10A GENERAL USE, 277 VAC | 1P20
TC) —

Overvoltage (OV)

With a stopped Motor

OV with Stopped Motor

Voltage Disconnection Reconnection Disconnection o CreenLED off —_—
Model Time E
208/220  >285VAC < 248 VAC 3 sec & RedLED1 OFF 1S “;‘ ‘

o *
VAC £ RedLED2 ©OFF 7 © @ o)
440/480 > 528 VAC <516 VAC 3sec 5 =
VAC O RedLED3 N s sEss
Condition Action © GreenLED """~ —— —

r— =Y

OV with stopped ECA100 will not let motor start S RedLED1 °FF | - O

o 1 H

motor o OFF | E & °
£ RedLED2 |
a OFF Lice segs |

Red LED 3



PRODULCTS

Overvoltage (OV)

» With the motor running:

1 With Overcurrent

Condition £ GreenLep °F [T
OV with a running ECAT100 will disconnect the motor '-'Z Red LED1 ON—— ¢ L;
motor and OL § Red LED2 OFF Y © @ 9
O RedLED3 ON T otesens
5, GreenLED *™™ — — — —
 Without Overcurrent £ RedLeD1 oFf T -
Condition Action ‘E, Red LED2 OFF ® ¢
OV with a running ECAT100 will report the failure but E RedLED3 OFF Liio ==

motor will NOT disconnect the motor




PRODULCTS

) E E‘ l RELAY CONTACTS B300 PILOT DUTY
— - 10A GENERAL USE, 277 VAC | 1P20
TC) —

Undervoltage (UV)

With a stopped Motor

OV with Stopped Motor

Voltage Disconnection Reconnection Disconnection o CreenLED off —_—
Model Time E
208/220 <187 VAC >193 VAC 3 sec & RedLED1 OFF 1S “;‘ ‘

o *
VAC £ RedLED2 ©OFF 7 © @ o)
440/480 <396 VAC > 408 VAC 3sec 5 =
VAC O RedLED3 N s sEss
Condition Action © GreenLED """~ —— —

r— =Y

UV with stopped ECA100 will not let motor start S RedLED1 °FF | - O

o 1 H

motor o OFF | E & °
£ RedLED2 |
a OFF Lice segs |

Red LED 3



PRODULCTS

Undervoltage (UV)

» With the motor running:

 With Overcurrent B

o Green LED OFF
Condition 5 ‘
: : = Red LED 1 ON >o O
UV with a running ECA100 will disconnect the motor L o
motor and OL £  RedlED2  OFF 7 ® @ O \
=
o Red LED 3 e ssgys |
R Green LED = = — —
d Without Overcurrent 2 ~
o Red LED 1 OFF O
Condition Action S -
o _
UV with a running ECA100 will report the failure but § RedlLED2  OFF
motor will NOT disconnect the motor Q 403  OFF T




PRODULCTS

@EBA 100%

H ﬁ Cooling
Overload Cooling time Cycle

Class 10 > 480 sec (8 min)




)E EA Start Delay (TC)

PRODUCTS

‘*l— Total Cooli —
ooling |
Start Delay after time :
Voltage Failure n |
- Timing after — ™ :
Volatge |
Failure ‘ TC :

I >

!150 200

Start Delay = TC Setting T

50-.. 250

577 300

o

SEEG <TC< 300 sec
TC



HECA

PRODULCTS

Start Delay after

Voltage and Current

Failure

t— Total Reconnection Time

Cooling Time - Start Delay
| after Voltage
'. Failure
'.

\
1%
- TC

——

OL,CUB,CSP

oV |

-
™ ECA100-11-SERIES
PRODULCTS F‘IELAY CONTACTS B300 P)LO‘TIDUTV




) EBA a) Turn OFF the circuit breaker. ' B

ON 2 | oEEA=
PRODUCTS

CTS

rrrrrrrrrrrrrrrrrrrrrrrr
AAAAAAAAAA

Current Setting

OFF

&
NOTE: Make sure that wiring is according to connection diagram (seeitem 4.2)

b) Slide the AUTO/MANUAL start mode slide - switch to

MANUAL position.
10

_ MANUAL
) AUTO
| I,i -.H._.: |

¢ &
| e @ O

© P TIL



>E EA c) Turn ON the circuit breaker. (The motor remains OFF DECA w0

PRODULCTS as the contactor is open through deactivation of the ECAI00-II)

Current Setting ON
.~ ECAIOO-II
OFF
OFF
'\_ \.|

‘x\\"—ah II |_: |\:
\ |\\AE' @ C



HECA

PRODUCTS e) Press the START push button and hold it pressed (motor starts )BA ——
running and reaches steady-state operation) while you execute steps
(f) and (g). |

Current Setting | _ o

o
S5
(34

{‘_;.?; » _',_Ej !HE"E
f) Slowly turn left the Current setting knob (FLA) until the green LED turns
ON. At this point, the adjusted level is the actual Motor Operational Current.

GREEN LED @
H\\ oot == Ve
*\2\
TR
| C g

T e @ 0
‘ e =5 ]

------ © | ::: J.E 3 == ;



= RELAY CONTACTS B300 PILOT DUTY
— 10A GENERAL USE, 277 VAC | IP20

PRODULCTS

g) Slowly turn right the current setting knob (FLA) up to desired protection
level:

Current Setting | DECA = e

RELAY CONTACTS B300 PILOT DUTY
10A GENERAL USE, 277 VAC | IP20

/&reen Led ON=In

—— NORMAL (OM)
N sTART DELAY Te)
Red Led | ON= Overload 10% — OVERLGADIO ‘A .

AN pHASE REVERSAL (PR) C AU Tl ON

May Start Automatically START

| : T ‘ 79 Red Led 2 ON= Overload 15% . ) et
HP ) NCL. TEFC ( i

RN SINGLE PHASING (SF)
F/L RPM 1760

INS : : 1 : Red Led 3 ON= Overload 20% _— MANUAL

- AUTO
: i \ o VV \\\_ _// . 00 T o
3-PHASE VA O B 8 &
{ \ . 50 oy, 250
TC

10 PORT

h) Use AUTO/MANUAL start mode slide-switch to select the

desired motor start mode.

MANUAL

AUTO +



e W22 Premium 0 VDE 0530
BALDOR. RELIANCER IﬂEg IE3-96.9% €3 @& (€M &
03FEV10 MOD.TE1BF0X0$0000301635
R, SAMTI, AR 90, o4 U 0 ~[3]FRAME[3T5L—04 ][ IP55 |INs.CLIF ]at[80kK | e == =
V—A/Y HZ kW[ min ! A COS i f i e =
s o |[380/660|50 | 250 | 1490 451/260] 0.87 Lot gn | gt g1 M
e S ||400/690|50 | 250 | 1490[433/251( 0.86 ||| #t! & L vl L2 I
YOS 2 415/ — | 50| 250 | 1490 | 422/ — ().85 :
8 440/ — | 60| 290 | 1785 | 447/ — | 0.88 ||Isy~ 6319-C3(45g) MOBIL POLYREX EM
460/ — | 60| 290 1790|432/ — | 0.87 ||E—6316-C3(34g) 11000 h
DUTY[S 1 |aMB] 40°C |sF[1.15|at] 1000 m.as.l| WEIGHT] 154 6kg
..-u..;;};.]g;—bvai ”i North American Electric, Inc. NEMA
Ene QPP SN FOBOS 1353156 -
. 308 1 353 = Premium)
CRUSHER DUTY MOTOR Cglﬁﬂ'ﬂ“
CAT NO: PESE7UZ-A00-4C FRAME 52702 PHASE 3 Across The Line
DE BRG MNL324 QDE BRG 6319 COMMN. 12 Lead A
MAX AMBE. 40° C | INS. CLASS F | RATING CONT | WEIGHT 4983 @
2
LUBRICATION Mobil Polyrex EM SER
HP 400 RFM 1789 HP 400 RFM q4a0
PWS Start
VOLTS 460 YOLTS 380
E F.L. AMPS 4345 F.L. AMPS 5265 §
i o
E |S.F.AMPS 500.1 SF. AMPS 526.5 3
E SF 115 DESIGN ¢ CODE G| SF. 10 DESIGN € CODE H %
/ N;E‘“f::_‘:i 96,2 U NOM.PF 0_35&@;’:{ G851 w5 wNoOm RF (QRRT PWS Run
s wsa % M o3 | M gig w1 4s2 ®
Desigred soncifically for use or crushing and @
Pubverizing squipmert ancobner equipmant L m gm g




> EBA NOTICE: In case the AUTO/MANUAL start mode slide - switch is set DECA wcm oo

PRODUCTS on MANUAL and the ECAIQ0-II relay trips due to any fault detection,
you shall press START push button to re-activate the Contactor or Line
Starter Circuit.
. Although the AUTO/MANUAL start mode slide - switch is set on
ECA100-11 seﬂlng AUTO, pressing START push button is required if three (3) current

failures have appeared in less than 30 minutes and qualified technicians have
detected and solved causes of failures.

o
i
| -
c. -
. ® @
* T )
O [Tie =5
i) Using a flat screwdriver, turn the TC setting knob until you set the start delay
desired (TC is the time between Voltage fault recovery and restart the system
according to application needs).
o
ts




)EBA ECA100-11

PRODUCTS Wiring diagram
L1L2L3
RST
I — )
CIRCUIT CONTACTOR 1
BREAKER

| - L
e

|
M 12 13
FUSES start©)
5A, 600V ]:IU ECAIOO-" : : : Manual
Ty
B _/t - _/ [ Aute
| ioPort
L1 L2 |L3 95/96 /97|98 ' = = (=
1 o W
ALARM — ";"]
N




EBA ECA100-11 Wiring diagram
) 440/480 VAC

PRODULCTS

L1 L2 L3 AUXILIARY
RST VOLTAGE
| | 24 to Va Vb
CIRCUIT CONTACTOR 250 VAC
BREAKER ' | |T
= ‘
1 12 13
FUSES [ Start
5A, 600V { H { ECAIOO'" : : : Manual
|
D
-8 _(ﬁ_ B _/ L Aute
LT lopert
L1/ L2 L3 95/ 96|97 98| ' ' 0 (e
w
— __“
ey
R .|

ALARM




HECA

PRODULCTS ECA100-11

A) Power Supply Circuit

a1 Rated Voltage, Ue 208/220 440/480 VAC
‘a.2 Voltage Operation Limits, Ue = 124 »300 264 »672  VAC
a3 Average Comsumption, In 38 mA |

a.4 Frequency Operation Limits, Fn 42 >/0Hz 50/60 Hz

a9 Rated Duty | Uninterrupted Duty



E EA B) Application Data, Environmental Conditions, Operation Limits | |
and Installing HECA <m

PRODULCTS

b.1 Designed according to IEC61010-1, IEC60255-6 LVD & EMC
European Standards IEC60947-1
_— Aux. Device NKCR Certified for USA
n2 UL Listing Aux. Device NKCR? Certified for Canada —>27 ">
b.3 CE Marking CE, Low Voltage Devices IEC60947-1
EC A1 OO _ ‘I ‘I b.4 Ambient Air Temperature (Operation) -5 °C to 55 °C (23 °F to 131 °F)
b.5 Ambient Air Temperature (Storage) -10 °C to + 70 °C (14 °F to 158 °F)
b.6 Maximun Relative Humidity 85% R.H.
— Class 1, Amplitude <0.035mmor 1G  IEC

b7 Vibrations 10Hz < f < 150Hz 60255-21-1
h.8 Degree of Protection IP20, Protected against objects > 12.5mm  |EC 60529
b.9 Pollution Degree Degree 3 IEC 60255-5
h.10 Overvoltage Category Category Il IEC 60255-5
b.11  Rated Insulation Voltage 500V According to UL
b.12 Impulse Voltage Test 5KV IEC 60255-5
b.13 Dielectric Voltage-Withstand Test 2.5 KV 50/60 Hz@1min UL 508
b.14 Flammability Rating of Enclosure VO UL-94
h.15 Enclosure Material Polymers: PC, ABS, NYLON
b.16 Mounting Position Any Position
b7 Mounting Features symmetrical DIN Rall DN 45880

Flat surface mounting,screw 3/16”x1/2” NEMA Style

Terminals Screw Type Flat M3
b.18 Tightening Screw Torque 9.1 Kgf-cm / 4.4 Ib-in
Terminals Wiring >10 AWG (4mm?)<18 AWG

b.19 Current Sensing Holes for Motor Wiring ¢<11mm, AWG 4
h.20 Dimensions 92x91x96 (LxWxH) mm

b.21 Weight 398 (0.87) g/Ib
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C) Control Characteristics

c.1 Auxiliary Relay Contact Rating .8300 S U.L 53291
ECA100-11  ,| o e
C.2  Electrical Life Expectancy 100.000 Operations

.3 Mechanical Life Expectancy 10.000.000 Operations |
c.4 Utilization Category AC-15, Capacity for loads> 72 VA IEC60947-5-1

D) Range Setting, Measuring

(According to Voltage Model) 208 | 480 ~ VAC

d.1 Voltage Measurement Range, Um  145-285 300-625  VAC
(According to Current Model) 35-125  10-32 25-80

Current measuremente range, In -~ 0.7-125  2.0-320 4.0-800 A
Frequency Measurement (Parameter
. Accuracy + 2° Hz
02 bl only through 10 Port) Geuray + 2l |
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E) Algorithms and Protection Functions

(According to Voltage Model) 208 480 VAC
e.1 Undervoltage (UV) @ Imotor=0 or OL 187 396 VAC
e.2 Overvoltage (0V) @ Imotor=0 or OL 254 528 VAC
e.3 Voltage Hysteresis Threshold 6 12 VAC

; A
6.4 Current Adjust (FLA) R .
by Model 35 >1225 10 »32 2580  (Level
settings)

e.5 Voltage Unbalance Detection (VUB) IN + /-8%, OUT + /-6%
e.6 Single Phasing (VSP) INV VUB > 33%, OUT VUB < 28%
e.7 Phase Reversal (PR) Normal Sequence ABC, reversal sequence GBA

e.8 Current Unbalance (CUB) CUB > 48%
‘g9 Current Single Phasing (CSP) CUB > 60% |
Cold Curve: 10, Hot Curve: 3 According to IEC
610 Thermal Class the previous level of load and time of operation | 60255-8-1990
11 Trip Delay because According to Overload Level IEC
> of Overload (OL) (Inverse Time Current) 6025561990

Permanent disconnection because ; ; . |EEE Std.
e.12 of Third Current Failure 3 Current Failures in less than 30 min (037.112-1996

Trip Delay because of

_8'13 Phase Reversal <1see

e.14 nghgs I\?gltgggalyasifu?gs 3 sec

-e.15 Start Up ?FA%¥£:|C§A%%eegf Cooling 480 sec

e.16 Start Up Delay (TC) 5 > 300 sec scle-t?(;’neglys
e.17 Start Mode Auto/Manual Switch

selection

~

ECA100-11-SERIES
RELAY CO
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G) Immunity and Emissions, Electromagnetic Compatibility
(EMC) for Heavy Industrial Environment

ECA100-11
9.1 Electrostatic Discharge | IEC 61000-4-2
g-2  |Immunity to Ratio Frequency Test IEC 61000-4-3
g3 Electrical Fast Transients | IEC 61000-4-4
9.4 Surge Immunity Test | IEC 61000-4-5
9.0  Ratio-Frequency Continuous Conducted IEC 61000-4-6
0.6 Power Frequency Magnetic Field | IEC 61000-4-8

0.7 Voltage Dips, Short Interruptions
' and Voltage Variations

Harmonics and Interharmonics

IEC 61000-4-11

IEC 61000-4-13

Immunity Tests |
9.9 Voltage Fluctuation Immunity IEC 61000-4-14
g.10 Unbalance Immunity Test IEC 61000-4-27

g.11  Variation of Power Frequency IEC 61000-4-28
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- D
ECAIOO-I —  — — —

VOLTAGE AMPERAGE

012 - 3.5-12.5 A*
208 — 208/220 VAC 025 _ 10.99 A

480 — 440/480 VAC ' 080 -25-80 A

S * Available only for 208 VAC model




ECA100-11-SERIES

RELAY CONTACTS B300 PILOT DUTY
10A GENERAL USE, 277 VAC | IP20

HECA

PRODULCTS

Questions?






)EBA ECA500-11

PRODULCTS

SHORT CIRCUIT
RATED TO 10KA

L apsustment - SELECT

ECA500-11 is an electronic Total Motor Protection
Relay that constantly supervises the motor current
and the main electrical parameters such as voltage,
power factor, real power, reactive power and energy
consumption, giving the most reliable protection
against overload, phase failure, phase reversal,
single phasing and unbalanced conditions.
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PRODULCTS -
) EBA VL1L2 VL2L3 VL3L1 vus

PRODUCTS

FEATURES

* Measurement of: @
« Current. . il s ok
* Voltage.

* Frequency. > '
* PF, KVA, KWH and KW. : St

* Temperature.

* Adjustments of:
* Overload.
* Undercurrent.
* Overvoltage.
* Undervoltage.
* Current Unbalance.
* Voltage Unbalance.
* Frequency.
* Trip Delay.
« Start Up Delay after Voltage
Fault Recovery.
* Motor Thermal Class.
* Clock Adjustment.
* Control of Motor High-Inertia Load.
* Schedule Timer (weekly & holidays).

+ AUTO / MANUAL Restart Mode.
* Password.
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@EBA ECA500-11

* Communications:

* 1O Port. or RS485@9600 baud
autputs available ( MODBUS
RTU protocol )(*).

» Digital Output Status.

+ Remote On/Off.

* Reports:

* Voltage & Current report.

* PF, KVA, KWH, KW and Frequency
report.

* Adjustment Values report.

* Total Motor Running Time report.

+ Start Mode report.

» 20 Last Fault report.

* Power Frequency report.

* Motor Temperature report.
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@ECA ECA500-11

* Protection against:

* Overload / Undercurrent.

* Overvoltage / Undervoltage.
* Frequency Shift.

* Voltage Unbalance.

» Current Unbalance.

» Single Phasing.

* Phase Reversal.

* Locked Rotor.
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PRODULCTS

* Physical features:
* Din-Rail, Flat Surface.

* 16x2 backlight LCD Display with
current values, voltage values and
load report information on screen.
* Four (4) push buttons for operation
and protection parameter adjustments
( I for START, 2 for ADJUST and
| for SELECT ).
* Enclosure material UL94VO0.
EEZ * Two (2) relay SPDT outputs
A o L (3A@240 VAC / 1.5A@480 VAC).
%, cAUTION g , — * Two (2) Digital Inputs.
- L . * One (I) Analog Temperature Input
(for PTCI00 Sensor ).
* Internal CT’s available.
* External CT’s connections available.

* Others:
* Thermal memory.
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PRODULCTS

%
< Erecuoney Vartadon | 4
C
< Unbzlanece |
=
> Phiege Logg/Phue Reyerpl [/

A\

2 CAUTION
: Digiral Inrerface + i jrory (20 Faules) |
|| Rore GO |/
3 ways of mounting |
E % II Seneelule Conerel (60 Byenes) |/
= Multivoltage + Adjustable Thermal Class |
= , J
=5}
= A
= < -
2 cce II [nereased Measurement Capability |
= L
e Accelerated Locked Rotor | / PT100 Temperature Compensation |
=

|I Auiliary /O + RS485 Pore |
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ECA500-11

Model Voltage Amperage Range
ECA500-11-208050 208/220 VAC 15-50 A
ECA500-11-208100 208/220 VAC 30-100 A
ECA500-11-208180 208/220 VAC 55-180 A

CT - External
ECAS500-11-208000 208/220 VAC A
ECA500-11-480100 440/480 VAC 30-100 A
ECA500-11-480180 440/480 VAC 55 - 180 A

CT - External
ECA500-11-480000 440/480 VAC 150-4ton




)E LA ECA500-11

PRODULCTS

MODEL _
=" DESIGNATION
ATTACHABLE & ‘ DETACHABLE
MOUNTING - ——— T BOX
PTC 100
TEMP SENSOR DIGITAL INPUT LCD DISPLAY
INPUT ' -
RS-485 BASIC WIRING
PORT LABEL
DETACHABLE
e . - <— |O PORT
SELECT PUSH
INDICATOR LIGHTS \ BUTTON
START PUSH ADJUST PUSH
CT HOLES BUTTON BUTTONS
U2 | \A FOR LOAD WIRING
VOLTAGE INPUT TRIP RELAY (CONTROL) UX. RELAY
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ECA500-11

Overload (OL)

| motor > FLA setting

Thermal protection algorithm

» Motor operating in normal condition:

Thermal class is dynamically
adjusted.

» Motor operating: | motor> FLA
Thermal protection is activated

and when heat is 100% it
will disconnect the motor.

- gevey TCocol  Towoy ©ooo22

OL Cool down

viz  va3

V31 VUB

220 218

222 0%

Heat 50.4%
-

11 12

- -

13 CUB

OL Fault Historical Register

Failure
Failure Date
Number

via vas
- v

~»1 31705

Failure
Duration OL

Failure
Indication

Failure
Time

V31 VUB
- v
3:27

190A
- e
13 CUB

Failure
Value
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Selection of the Thermal class of the motor:
Class 5 Smaller motors with fast acceleration
requiring extremely fast tripping in the event of
overload.

Class 10 (Fast) Motors used in compressor,
refrigeration equipment, submersible pumps and
motors of general purpose usually classified under
IEC standard that reach continual operation in less
than 4 seconds.

Class 15 Motors for specialized applications.
Class 20 (standard) Motors of general purpose
gualified under NEMA standard.

Class 30 (slow) Industrial motors for high inertia
loads with

tripping time that exceeds 10 seconds.




Delay for Tripping (s)

HECA
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100000

10000

(000

0.l

1.0

0

ECA500-11

Tripping Cold Curve (*1)

4.0

50

Class 5

Clase [0
Thermal Class 15

Class Clase 20
Class 25
Class 30

Standards |[EEE C37-112
|EC &0255-8

&0 70 BO %0 100 110 110

Iload / I nom (*2)

130 140

150

16,0

(*1) Hot Curve = Cold Curve / 3

(*2) I nom = Current value

on ECA500-11
adjusted previously

by the user
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ssssss
uuuuuuuuuuu

aaaaa

SHORTCIRCUIT tonie

RATED TO 10KA

START AUTON

Underload (UL)

* Underload by current (%In)
The recommended threshold value to protect from an
underload fault condition through current monitoring is 80% of
the maximum rated load current (FLA) specified by the

manufacturer.

« Underload by Power Factor (PF)
Indicator applicable to motors that are oversized contributing to
loss in efficiencies or running at low load or without load (dry

running).
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Underload

120

Current
100 % FLC

% Power A

80

60

40

20 Full Load

% Power Factor/ Current

0 20 40 60 80 100 120
ol oad
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@EBA

Current Unbalance (CUB)

Current Unbalance

[
Balanced
System I4
Iz
‘ ra
[
I-a /
Unbalanced \ >
System

I'

6 78 9 10 121311 16 17 18 19 2

> Condition: CUB> 48%
» Disconnecting fime: 3 sec
» Accumulated heat: 100% immediately 1100%
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Accelerate Locked Rotor Detection

HECA

PRODUCTS

High Inertia Load option

Delay for Tripping (s)

Tripping Cold Curve (*1)

100000
—— Class§
10000 o Clase 10
Thermal i Class 15
Class | Clase 20
1000 - —Class 30
Standards |EEE C37-112
EC 60255-8
100
[[+]
ol

[} 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 60

Iload / I nom (*2)

vLiL2 viLaLs A% 8} vuB

c us
LISTED
IND.CONT.EQ.
3LHP
SHORT CIRCUIT E527483
RATED TO 10KA

(*1) Hot Curve = Cold Curve / 3

(*2) I nom = Current value
on ECA500-11
adjusted previously
by the user
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| \fzu
Overvoltage _ \
Nominal
Values / \h:
> With motor stopped Vzs :
Va1~
» With the motor running:
3 With Overcurrent
Over voltage
and Over Current >

1 Without Overcurrent

.
.
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Undervoliage (UV)

» With motor stopped
» With the motor running:

1 With Overcurrent

1 Without Overcurrent




HECA

Overload Cooling time H ﬁ

Cooling
Cycle
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Start Delay after Start Delay (TC)
Voltage Failure

<  Total Cooling —» |

time |

|

|

|

" |

|

|

- Timing after — ™ |

Volatge :

|

|

|

|

|

|

|

|

|

|

Failure | TC :
I >

|

|

|




HECA

PRODULCTS

Start Delay after

Voltage and Current

Failure

t— Total Reconnection Time

Cooling Time - Start Delay
| after Voltage
ﬂ Failure
u
\

1%
- TC

——

—w

. S

OL,CUB,CSP

oV |
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| Frequency Shift (FS)

60 Hz

AWANS.
IYIAVAN A

A 64.8 Hz

AN IWANAWAYN
BVIAVAVEVAY

0.01667 Sec
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ECA500-11

Wiring Diagram

Any Listed Circuit
Breaker or fuse
(User-supplied)

(From line starter circuits)

3~ 50/60 Hz
°
[}
e
(Use with Dry Contacts only)
Any Listed f
A 50OV to be addod PT100 Digital Input RS-485
RowA | | ] - 8]o10] [11]12] [14]15] | | [18]19]20
A BBsensG D1 G D2 S- S+ SG
ECAS500-I |
Aux Relay
Control Relay 10 Port —(mm
vy
rowB 1 |3| |5/ 6 8| |10 11 13 |15 [16[17/18]19]20
(stB:rlerreclii;zils] Tripped: 8-10 CLOSED ~I1 12 13
NIRTINT 6-8 OPEN LIE
(] Normal: 8-10 OPEN 1D
[} 6-8 CLOSED ry
o B
A
SPD
M
3.
Vo1

REQUIREMENTS FOR SURGE PROTECTIVE DEVICE, (user-supplied)

Recoggnized SPD Type 2
ng configuration
Power Frequency:

3-phase (DELTA or WYE or arrangement of 3 x |-Ph)
50 or 60 Hz.

age Protection Rating (VPR): < 1800V
minal Discharge Current (In) 2 10 kA
. Continuous Voltage (MCOV)  Any value between |.l and 1.4 Ue, where Ue is

the nominal voltage of the installation

t-circuit current rating (SCCR) 10 kA min
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vLiL2 viLaLs
PRODUCTS

VL3L1 vuB

c us
LISTED
IND.CONT.EQ.
3LHP
SHORT CIRCUIT i
RATED TO 10KA

SELECT

~ADJUSTMENT

ECA500-1 |

VOLTAGE AMPERAGE
208 — 208/220/240 VAC 050- I5t0 50 A
480 — 440/480 VAC 100- 30to 00 A

180 - 55to |80 A
000 — CT EXTERMNAL
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PRODUCTS
CIRCUIT BREAKER
L3 -
L2 .
LI o
@
e
e
SPDT
(*) SEE
REQUIREMENTS

LIL2L3

CONTACTOR
COIL B CONTACTOR
[ ]
1 1213
Any Listed fuses
5A 600V to be added YVYY
P =
/'f \
fle_ococococ g
AT . !
fl"-,l’:::' 12348 B738® TTHWE BUBBD




ELA ECAS00-11 N

PRODULCTS (Contactor handle from | _; _; I

start and control circuit)

short circuit protection
e
T -
PT100 Digital Inputs RS-485 *
[hewa [l [ [ [ LT[ [ [8]o[10] [11]12] [ra[ss][ [ [18]1e]20
A BBsensG D1 G D2 §- S+ SG
ECAS500-11 -
Ausxiliary Relay
Control Relay O : . : Lol
rwe 1 (3] [5 | [8] 10 1| [13] |15 tet7l1sltsl20 14 13 13 (start and control circuit)
PRI
) o |y i
c +
B .
A
.
ol
u
APPLICABLETO MODELS: Wire AWG 14

ECAS500-11-208000
ECAS00-11-480000
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SHORT CIRCUIT
RATED TO 10KA

A W @

L apgustment— SELECT

NOTES: RECOMMENDED EXTERNAL CT RATIO

ACCORDING TO NOMINAL CURRENT
a) The models identified as ECA500-11-480000 and ECAS500-11-208000 are used

exclusively with externals CT. These models are to protect motors up to 660A Range of nominal current Current transformers
nominal current. )
Min. Max. Relation /5
b) The user must specify the nominal motor current. With this information, the user 150 200 600
will select the nominal current range from the table and find the corresponding "/5" 190 250 | 750
relation required in selecting the CT for installation. i
200 260 800
€) The user must set up the ECAS500-11 with external CT using the instructions 250 330 1000
of adjustments contained in this application note. (All the others functions and 300 400 ' 1200
protections will remain as specified in the installation's instruction ECA500-11 ). i-e. 350A | g
375 500 1500
d - - - - - T
) The calibration of the ECAS500-11 will remain under warrantee, as long as 500 660 2000

the external CT are of commercial grade and rated Class |, secondary 5A.

Example: if a motor consume a nominal current of 350 amperes,
the external toroids to select will be a value of 1200/5.
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Scroll Compressor

7N A
) 1 %P,
@
'| ‘
Expansion
Evaporator Salve. Site Glass
_ Drier
O Condenser
= Compressor

Receiver
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SYSTEM MONITORING

MEASUR EMENT OF:
CURRENT
CONTROL VOLTAGE
COMMUNICATION PORT POWER_ SUPPLY FALIURES FREQUENCY
PROTECTION
HIGH AND LOW
VOLTAGE
PHASE LOSS
PHASE REVERSAL
VOLTAGE
UNBALANCE
CURRENT UNBALANCE AND
LOST PHASE
DEFECTIVE CONNECTION
CONTACTOR AND
WIRING FAILURES OVERLOAD
MOTOR. OVER HEATING
BEARING WEAR
MUD

LOCKED MOTOR



SYSTEM MONITORING

MEASUR EMENT AND
REPORT OF:
CURRENT

VOLTAGE
FREQUENCY

POWER FACTOR
KVA, KW, KW/H
TEMPER ATURE(*)

UNDER LOAD PROTECTION

CONTROL
TEJ\SA%E%{\EIJ\%}E POWER_ SUPPLY FALIURES
WELL RECOVERY TIME HIGH A\ljg&g(\?é
COMMUNICATION PORT FREQUENCY
00 EVENTS PHASE LOSS
PROGRAMMABLE TIMER PHASE R EVER SAL
2 DIGITAL INPUTS VOLTACE
AUXILIARY R ELAY UNBALANCE
CURRENT UNBALANCE AND
LOST PHASE
DEFECTIVE CONNECTION
CONTACTOR AND
WIRING FAILURES OVERLOAD
MOTOR. OVER HEATING
BEARING WEAR
NUMBER. OF STARTS

MUD

AND TEMPER ATURE(¥)

DRY WELL
ZERO FLOW
LOW FLOW(®)

LOCKED ROTOR

PROTECTION
CLOGGING OF THE PUMP



WATER PUMPS

POWER SUPPLY FALIUR ES

HIGH AND LOW VOLTAGE
FREQUENCY

PHASE LOSS

PHASE REVERSAL

VOLTAGE UNBALANCE
DEFECTIVE CONNECTIONS
CONTACTOR FALIURES
WIRING FAILURES

[

OVERLOAD

MOTOR OVERHEATING
BEARING WEAR
NUMBER OF STARTS
LOCKED ROTOR

UNDERLOAD AND TEMPER ATURE FAILURES

e T S S S S S

DRIED WELL

ZERO FLOW (VALVE CLOSED)
LOW FLOW (SEMI-CLOSED VALVLE)
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ECAT100-11

C/M.

CONTROLS

3 37 38 39 40

ECA500-11

EL’A500 H -SERIES

ELA CON'TAC T5 A300 P! LO DU
3A@240! 5A@480VAC/ 1P20
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