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General Information

Company History

1981 SAMWHA Engineering Co., Ltd incorporated

1988 SAMWHA R&D Center established

1990  The 2nd factory completed in lksan, Korea

1990  Recognized as the Advanced Technology Small& Medium
Sized Company by the Korean Ministry of Trade and Industry

1993  SAMWHA Electric(Tianjin)Co., Ltd.
established in Tianjin, China

1994  SAMWHA Electronics (Beijing)Co., Ltd.
established in Beijing, China

1995 SAMWHA R&D Center building completed in Eumsung, Korea

1996  SAMWHA Engineering (Vietnam) Co., Ltd.
established in HCMC, Vietnam

1997  Reach to Smillions of EOCR production

1997  ASIC(Application Specific Intergrated Circuit) Chip Developed

1997  Registered to KOSDAQ(Registered No. 507)

1999  Approved to New Technology by Korean Government for
ASIC Chip Applicable EOCR-3D&FD Series
Product(Registered No. 5)

2001  Recognized Export Leading Company by Korean Government

2002 SAMWHA EOCR Ltd. Established

Domestic Awards

1985 - The Presidential Prize of ‘85 National Invention Awards
1986 - The Ministerial Prize of National Invention Promotion Awards
- The KYUNGHYANG Energy Prize
- The Ministerial Prize of Korea Electronics Exhibition
- The Golden Prize of ‘86 National Invention Awards
1989 - The Order of Industrial Service Merit
- The Grand Prix of * 89 National Invention Awards
1990 - The Bronze Prize of 91 National Invention Awards
1991 - The Venture Company of 1991
1994 . The Electric Industry Development Prize of KOMA
- The Order of Industry Service Merit
1995 - The Tower of Export
1998 - UN WIPO Prize
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Intellectual Property

Domestic Overseas
ltem Total
Register [Applied fory  No Register Appliedfor  No
Patent 29 6 35 5 0 40
Utility Model | 20 7 27 0 0 27
Design 25 0 25 0 0 0 25
Trade Mark 34 11 45 14 3 17 62
Total 108 24 132 19 3 22 154




| Over Current Relay

Option-1. Looping (Protect smaller current by looping option)

Some motor size may require one-third or one-fourth of particular EOCR current range. These
installations can be accommodated by looping the motor wire 2 or 3 times through the integral current

transformers of the EOCR. This reduces the number and type of relays inventoried for spare purposes.

Each additional loop willincrease the current measured as indicated by the following chart.

Option-2. External Current Transformer Option (Ext. CT option protect bigger current)

Ordering option - 05 type of each model fitted to an external current transformer can
achieve higher ampere ranges.

Current Setting | Time of Passing |  No. of Loops Current Setting Current Ratio
Range(A) (#) (#) Range(A) of Ext. CT
05 Type 05~6 1 0--Fig1 05 Type 05~6 NIL
025~3 2 1.--Fig2 60 Type 5.0 ~ 60 NIL
10~120 100:5
. ! 0.17-2 3 2 15~ 180 150:5
Looping Option 012-15 4 3 Ext. CT Option 20~ 240 200:5
0.10~12 5 4 30~ 360 300:5
v v v v v
Line Line
Load traight-through-Wiring Load lopping Option ( 2-Loop )

Fig 1 Fig 2 External 3CT Option External SR-CT Option
EOCR Type Table for 3phase Motor
Current Setting Range Capacity of 3 Phase Motor (kW/HP) Cable Size
(Adjustable) AC220(V) Current AC380/440(V) Current TYPE Thickness Allowable Remark
(A) KW | HP A) kW | HP (A) (mr) Current(A)

05~6 0.75 1 4.8 1.5 2 42/36 05 35 28
5.0~60 55 75 26 22 30 49/46 60 5.5~14 67 Buitn CT(Standard type)
10~120 22 30 93 37 50 84/73 100:05 38 130
20 ~ 240 37 50 160 75 100 163/141 200:05 100 240 Assemble
30 ~ 360 55 75 230 132 175 263/227 300:05 250 430 with
40 ~ 480 95 125 360 190 250 376/325 400:05 325 495 Extenal CT
50 ~ 600 110 150 440 220 300 423/390 500:05 400 565
60 ~ 720 150 200 570 300 400 602 /520 600:05 500 625

EOCR Setting Patlem / Motor Running Current (3DD & FD Series)

Short-Circuit Current Setting (Isc)

Current

In case Short-Circuit current is over than
preset trip value, it trips at 0.05sec

I ‘ (3DS, FDS, 3MS, FMS Type)
[} ] (1) In 0-Time mode, EOCR does not make a trip as
[} X 1} sensing current (In) over preset over-current(ls)is not
[} Starting (] kept during preset o-time
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Overview

m D-TIME(Delay Time):
When starting the motor, it' s current is increasing 5 to 8 times of rated current and its starting time
is different according to the load of motors. D-Time knob(Mode) has a function to delay
the trip during starting period even if starting current exceeds over preset over-current value.

O-TIME (Operating Delay Time):

When EOCR senses over-current which exceeds over preset over-current range.

O-Time knob(Mode) delays trip until EOCR trips after detecting over-current during running period.

In case of Definite type, Over-current protection is provided by the relay tripping when motor

operating current(In) exceeds EOCR current setting(Is) for a period greater than preset trip time(O-Time),
while Inverse type shows that Over-current protection is provided by the relay tripping according to

the Time-Current Characteristic Curve.

m RESET
Depressing the RESET button or interrupting power supply resets the relay immediately.
Depress the RESET button on the facia for manual reset. Electrical Reset can be achieved by
interrupting power supply in remote area. Auto Reset can be achieved automatically
according to R-Time setting. Auto reset function is selectable by using mode switch.
EOCR with fixed auto reset time or adjustable auto reset time is applicable.

m TEST
It has function to check and confirm the status of the motor by depressing the TEST button on the facia.
To keep depressing the TEST button makes relay trip after the elapse of D-Time and/or O-Time.
Once TEST is done, then reset the relay by depressing RESET button.
The test function of Digital EOCR with 7 Segment Display cannot be performed during motor running,
but possible when motor is stopped.

N Type ( Fail-safe Mode / No Volt Release ) R type ( Non-Fail-Safe Mode )
NVR(No Volt Release)/On(N Type) NVR(No Volt Release)/Off (R Type)
Fail-safe Non-Fail-safe
L1 . T ~
OFF OFF
MC | |— ON MC |— ON

% EOCR i@ EOCR
Al %8 o Al [ 96 ¥

Lo
ok

A2 9% A2 95

L2 L2
The output of relay is normally energized with control power applied. In all case, the failure of the control voltage may not interrupt the process.
Itis called NVR (No Volt Release) function and recommended to use Itis selectable by DIP switch or FS Mode

output mode for safe protection.
Itis selectable by DIP switch or FS Mode

Caution)  In case of Non-Fail-Safe mode, periodical checking is required in
case there is abnormal power supply to EOCR or the span of life of
motor is gone through.

Caution) NVR function is designed to offer more accurate protection for motor. The motor
can not start in case there is no power supply to EOCR or the span of life of
motor is gone through. It is able to find the problem in its process in advance.



| Digital EOCR

Classfication EOCR-3DE Series EOCR-3M Series
Model
Model 3DE 3EZ 3DM 3MS 3Mz 3M4:
. Wire-through o o o o o o
Wiring . 9
Terminal = = @ = - -
Flush Mountin - - - - - -
Mount - 9
Panel Mounting o o o o o o
Overcurrent Basic Type 0.5~60A 05: 05~10A, 60: 5~70A | 05:05~10A, 20: 5~20A | 05: 05~10A, 60: 5~70A | 05:05~10A, €
Use extemal CT 1~960A(10:5~800:5) 1~960A(10:5~800:5)
Undercurrent 0.5~less than preset O.C / OFF 0.5~less than preset O.C / OFF
Locked |Running 0.5, 1~10sec 1~10sec
. Rotor | Starting Within 0.5sec after D-Time Within 0.5sec after D-Time
Protection
Phase Loss Within 3sec Within 3sec
Phase Reversal 0.1~0.3sec 0.1sec
Phase Unbalance Within 8sec Within 8sec
Ground Fault o A:0.02~3A, B:0.2~10A = = A:0.03~2.5A, B:0.2~10A
Short Circuit - - - 0.05sec - -
Alert Output A/FH - AFH - - -
Trip Cause Memory Last 3 Trip Cause Last 1 Trip Cause
Trip Cause Display o o o o o o
Display 4-Digit 7segment 5-Digit 7segment
Running Time Memory & Setting = = o
Bar-Graph - - o
Current Signal Output - - - = = 4~20n
Setting SW. Type Button SW. Rotary SW & Button SW.
Ground Fault Current Sensing Zero Phase Current - Zero Phase Current
Contact Mod O.L:2-SPST(1a1b) 0.L:1-SPST(1a) 0.L:2-SPST(1a1b) 0.L:2-SPST(1atb) 0.L:1-SPST(1a) O.L:2-SPS1
ontacts oae
Rati AL:1-SPST(1a) GR:1-SPST(1a) AL:1-SPST(1a) S.C:1-SPST(1a) GR:1-SPST(1a)
atin
¢ Rating 3A/250VAC, Resistive 3A/250VAC, Resistive
Control Voltage (50/60Hz) 24VAC/DC, 220VAC + 15%, 110VAC + 15% 24VAC/DC, 85~250VAC/DC
® Panel Mounting / Flush Mounting makes it easier for use. —
- Digital Ammeter is installed at the front cover of panel door in Flush Mounting type. It makes possible to check sensing current and EO
finding the cause of trip with tripped current easily, to set current and O-time by simple button selection without removing unit from panel.
- Panel Mounting type with Digital Ammeter is installed inside the MCC panel and Just Operator is Possible to adjust it. o M
@ Following conditions should be considered in case of installing EOCR. o Re
- Overcurrent & Phase Loss must be included as basic protective function in the point of view for its law and regulation. o O\
- Earth leakage current protection must be added against moisture and humidity conditions. o Ur
- In case you need to sense the overload increasing, Alert function must be added. o Tir
- If you need to confirm the current of many motors in one place , Current signal output transducer function (4~20mA) must be added. _0F
- Short Circuit protection must be added if you protect line damage caused by Short Circuit. °U
- EOCR with 3CT is recommended to not only 3 ¢ 3w, but also 3 ¢ 4w condition. OFf
® Window / Terminal makes it easier for installation. o Di
- Wire is passing through CT without cutting, that is much easier for installation. It has also more convenient application to external CTs. ;
- As for Terminal type, display part is Flush Mounting type but Converter is Panel Mounting type with its application less than 60Amp. / Tnl
@ The same diameter of Digital Ammeter to conventional Analogue Ammeter makes it easier for installation. ¢ Tr"
- Ammeter Selector S/W is not necessary as 3 phase current is displayed L1, L2, L3 in order every 5 seconds. o M:
- Itis easy to install Ammeter by using cap cover and it saves install time. o Th
® Alert Output Mode o Fit
- “A” ( Ampere Relay ) : Energized when sensing current ( Flicker ) : Flicker ® Re

- “F"
- *H" (Holding ) : ON-OFF output mode - “U" (Under Current Mode ) : “AL" oupput is transferred to UC (3DD/FD vesion ‘E")



EOCR-FDE Series EOCR-FM Series EOCR-P Seri
Terminal Terminal
20 FDE FEZ FDM FMS FMZ FM420 PMZ
o o o o ¢} o) o
o o o o ¢} o)
O (Display) O (Display) O (Display) O (Display) O (Display) O (Display) -
O (Converter) O (Converter) O (Converter) O (Converter) O (Converter) O (Converter) o
30: 5~70A 0.5~60A 05: 05~10A, 60: 5~70A | 05:05~10A, 20: 5~20A | 05:05~10A, 60: 5~70A | 05: 05~10A, 60: 5~70A 05~60A
1~960A(10:5~800:5) 1~960A(10:5~800:5) 1~3600A(10:5~30(
0.5~less than preset O.C / OFF 0.5~less than preset O.C / OFF 0.5~less than preset O.
0.5, 1~10sec 1~10sec OFF/0.1~10sec/Adju
Within 0.5sec after D-Time Within 0.5sec after D-Time Within 0.5sec after D
Within 3sec Within 3sec Within 3sec
0.1~0.3sec 0.1sec 0.1~0.3sec
Within 8sec Within 8sec Within 8sec
- A:0.02~3A, B:0.2~10A - - A:0.03~2.5A, B:0.5~10A - Definite: 0.03~10A, Invers
- - - 0.05sec - - 0.03~0.05sec
AFIHIU - AFH - - - - |
Last 3 Trip Cause Last 1 Trip Cause Last 3 Trip Caus
o o o o o o) o ‘
4-Digit 7segment 5-Digit 5-Digit
- - o
o o o
nA - - - - 4~20mA 4~20mA
Button SW. Rotary SW. & Button SW. Button SW.
Zero Phase Current Zero Phase Current Zero Phase Curre
[(1a1b) 0.L:2-SPST(1a1b) 0.L:1-SPST(1a1b) 0.L:2-SPST(1atb) 0.L:2-SPST(1a) 0.L:1-SPST(1a) 0.L:2-SPST(1a1b) OL/SH : 2-SPST(1:
AL:1-SPST(1a) GR:1-SPST(1a) AL:1-SPST(1a) SC:1-SPST(1a) GR:1-SPST(1a) GR: 1-SPST(1¢
3A/250VAC, Resistive 3A/250VAC, Resistive 3A/250VAC, Resis
24VAC/DC, 220VAC =+ 15%, 110VAC + 15% 24VAC/DC, 85~250VAC/DC 24VAC/DC, 85~250V.
|
CR-3DE/FDE
CU Based

xal Time Processing / Higher Precision
rercurrent Protection Range: 0.5~60A, Wide Range Protection (Use with external CT from 11 to 960A, Direct application without CT up to 60A)
dercurrent Protection Range: 0.5~59A / OFF (Use with external CT less than 960A)
ne Characteristic for Overcurrent
5~10A : Definite / Inverse Selectable, Over 11A : Definite(Use with external CT in case using Inverse time)
C’output is used as common to “OC” output. When choosing “U” in ALo mode, “AL" mode becomes
~(--) and AL output ( 07-08 ) is transferred into Undercurrent (UC) output mode automatically.
gital display / 3 Phase Current Display: Digital Ammeter (Every 5 seconds)

pped Cause Digital Display: Easy Troubleshooting

ip Cause Memory: Last 3 trip check function. Possible to check with tripped trip cause and current

anual / Electrical Reset
ie tripping relay is normally energized with control power supply. (Selectable)
-to a variety of environment as Terminal & Window type.
ssistive Strengthened against variable freguency device such as inverter : 20~400Hz.

Saaa 2
Saang,
1




Series
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PFZ

o)
o
O (Display)
O (Converter)
A
~3000:5)
et 0.C/OFF
[Adjustable
ter D-Time
sec
sec

Sec

werse: 0.03~1A

>sec

Cause

1A

W.

Current
ST(1a1b)
3T(1a)
3esistive
250VAC/DC

EOCR-SSD

Protection
Protective Item Trip Time Description
Over-current O-Time Is<In
Phase Loss 3sec [(MAX - MIN) / MAX] x 100> 90
Locked Rotor 0.5sec after elapse dt > 3times OC setting value
Specification
Over-current Setting Current 05 05~6A
30 3~30A
60 10 ~ 60A
Starting delay time | D-Time 1 ~30sec
Trip time O-Time 0.5,1~ 10sec
Reset Manual / Electrical
Operating t-c characteristic Over-current Definite
Tolerance Current I<1A: +0.05A, | >1A: +5%
Time t <3S:+£02s,t>3s: +5%
Environment Temperature Operation -20°C ~60°C
Store -30°C ~80°C
Humidity 30~85% RH non-condensing
Control Power + 110: 110VAC + 15%, 50/60Hz
+ 220 : 220VAC =+ 15%, 50/60Hz
+ 440 : 440VAC =+ 15%, 50/60Hz
+ 24 :240VAC/DC
Contact Rating 2-SPST 3A/250VAC , Resistive
Insulation Between casing and circuit Over 100, DC500V
Dielectric Strenghth Between casing and circuit 2000VAC 60Hz, 1min
Between open contacts 1000VAC 60Hz, 1min
between circuit 2000VAC 60Hz, 1min
Installation 35mm Din Rail or Panel Mounting

@ MCU(Micro Controller Unit) based / 2-CT Type

@ Real Time Processing / Higher Preceision
@ Current Setting Renge - 05Type : 0.5 ~ 6A/30Type : 3 ~ 30A/60Type : 10 ~ 60A

@ Digital display : trip cause / easy troubleshooting
@ Reset : Manual (instantaneous) / Electrical (remote)

® Load selection by DIP switch : Single phase(1P) / Three phase(3P)
@ Fail safe(N) / Non-fail safe(R)



| Electronic Overload Relays

Features

e Compact Design

e Multiple Protection Functions

o Wide Current Adjustment Range (10:1)
e Ammeter Function

e Trip Indication LED

e High Accuracy

e Manual Instantaneous Reset

o Electrical Remote Reset

e Test Function

o Ambient Insensitive

e Low Energy Consumption

o Fail-safe Operation (No Volt Release)

Over-current Protection

Over-current protection is provided by tripping
the relay when motor operating current (In)
exceeds over-current setting (Is) of EOCR for a
period greater than the preset operating time
(O-Time).

O-Time Sefting Range  Time in Second

Traditional(Bimetallic)
Overload Relay

120 Seconds
(WhenIn=2le)

In = Motor Operating Current
le = Rated Motor Current
Is = EOCR Overload Setting

Preset O-Time
(When'n ) Is)

EOCR

O-Time Setting Typical Trip Time under Over-current

Phase Loss Protection

During a phase loss, the motor winding current
may increase by 150% or more.

As the motor winding current increases, the
winding temperature may also increase and
possibly damage the winding insulation.

The quick trip time on EOCR helps to prevent
over-current damage to the windings.

O-Time Setting Range Time
of EOCR

Traditional(Bimetallic)

Overload Relay 40 Min

EOCR

Preset O-Time

0O-Time Setting Typical Trip Time under Phase Loss

Ammeter Function & Trip Indication
Indication LED on the dial plate provides trip
indication and ammeter functions.

The LED starts to flash at the point where
motor current is equal to current setting level
(Is), so user can verify motor current by reading
the LOAD adjustment scale on the dial plate.
This also provides an accurate current setting.
The LED is illuminated when motor current
exceeds current setting (Overload Status).
After tripping has occurred, the LED stays on
until the relay is reset.

The trip indication is also an important feature
of a multiple relay & contactor (starter)
installation.

Wide Adjustment Range

EOCR has a wide current adjustment range of over 10:1.
It enables three type models to cover a wide range from
0.1A up to 600A thus reducing the number and type of
relays that must be inventoried for spare purposes.

Looping Option

Some motor size may require only one-third or one-fourth
of particular EOCR current range. These installations can
be accommodated by looping the motor wire 2 or 3 times
through the integral current transformers of the EOCR.
This reduces the number and type of relays inventoried for
spare purposes. Each additional loop will increase the
current measured as indicated by the following chart.

No. of Loops | Time of Passing | Current Set. Range(A)
05 Type 0 1 0.50 - 6.0A
1 2 0.25- 3.0A
Looping 2 3 0.17-2.0A
Option 3 4 0.12-1.5A
4 5 0.10- 1.2A
Line Line

Load Load

Straight-through-Wiring Looping Option(1-Loop)
External Current Transformer Option
Ordering option - 05 type of each model fitted to
an external current transformer can achieve
higher ampere ranges. (Ext. CT Option)

Type | Current Ratio of Ext. CT | Current Setting Range

05 - 0.5-6A

100 100:5 10- 120A

200 200:5 20 - 240A
Ext. CT| 300 300:5 30 - 360A
Option | 400 400:5 40 - 480A

500 500:5 50 - 600A

600 600:5 60 - 720A

External CT Option

Manual Instantaneous Reset

Pushing RESET button on the dial plate or
interrupting power supply provides a manual
instantaneous reset.

Electrical remote reset is also provided by the
panel-mounted RESET button.

Low Energy Consumption

EOCR-SS uses only 250mA of power, much
less than thermal bimetallic overload relays.
The result is significant cost savings over the
life of relays (over 20 times cost saving).

EOCR-SS

@ 2 Integral Current Transformers

@ Electronic Shear-pin Function

@ Independently Adjustable Starting Trip
Delay (D-Time) & Operating Time

(O-TIME)
Protection
Protective ltem Operating (Trip) Time
Over-current O-TIME
Phase Loss O-TIME
Locked Rotor O-TIME + D-TIME
Specification
Current Setting ~ Type Range
05 0.5-6A
30 3-30A
60 5-60A
100~ (over 60A) Ext. CT Option
Time Start D-TIME 0.2-30sec
Setting Trip  O-TIME 0.2-10sec
Control Voltage 24 24VAC/DC
(50/60Hz) 220 90 - 260VAC
440 320 - 480VAC
Contact Rating  Mode 1-SPDT(1C)
Rating 3A/250VAC Resistive
Status Normally Energized
Time-Current Characteristic Definite
Operating (Trip) Indication 2-LED
Mount 35mm Din-rail / Panel
Typical Wiring
L1213
! ! e alng S o ransormar or
power supply to EOCR should be used.
PR
] BIE
RESED %
Oy Of O
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1 ﬁ—l
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B EOCR-SS
Shown without applied power(*N” Type)




Solid State Over-Current Relay

EOCR-AR

@ 2 Integral Current Transformers
@ Automatic Reset and Adjustable

EOCR-DS

@ 3 Integral Current Transformers
@ Electronic Shear-pin Function

Shown without applied power(‘N" Type)

Reset Timer @ Independently Adjustable Starting Trip
Delay (D-Time) & Trip Time (O-TIME)
® EOCR-DS + Power Terminal Kit —
EOCR-DST
Protection Protection
Protective ltem Operating (Trip) Time Protective ltem Operating (Trip) Time
Over-current O-TIME Over-current O-TIME
Phase Loss O-TIME Phase Loss O-TIME
Locked Rotor O-TIME Locked Rotor O-TIME + D-TIME
Specification Specification
Current Setting ~ Type Range Current Setting ~ Type Range
05 0.5-6A 05 0.5-6A
30 3-30A 30 3-30A
60 5-60A 60 5-60A
100~ (over 60A) Ext. CT Option 100~ (over 60A) Ext. CT Option
Time Stat  D-TIME 0.2 - 30 sec Time Stat  D-TIME 0.2 - 30 sec
Setting Trip  O-TIME 0.2-120 sec Setting Trip  O-TIME 0.2-10sec
Control Voltage 24 24VAC/DC Control Voltage 24 24VAC/DC
(50/60Hz) 220 90 - 260VAC (50/60Hz) 220 90 - 260VAC
440 320 - 480VAC 440 320 - 480VAC
Contact Rating  Mode 1-SPDT(1C) Contact Rating  Mode 2-SPST
Rating 3A/250VAC Resistive Rating 3A/250VAC Resistive
Status Normally Energized Status Normally Energized
Time-Current Characteristic Definite Time-Current Characteristic Definite
Operating (Trip) Indication LED Operating (Trip) Indication 2-LED
Mount 35mm Din-rail / Panel Mount 35mm Din-rail / Panel
Typical Wiring Typical Wiring
L2 L3 L1213
#In case line voltage in 380V or 440V, #In case line voltage in 380V or 440V,
l 1 1 the isolated step-down transformer for & & 8 the isolated step-down transformer for
power supply to EOCR should be used. }--}--) MCCB power supply to EOCR should be used.
n)(‘)‘)(‘)— T T 7Y Fuse --I__
EUSCYe - r -
— T3l Eld
"""" OFF
OFF (RESET)
O Oy O
e o Juc Jfon
ol ol o MC ON O 05 O
j OI-O-I-;IMC
~uliie ggj
a3 EOCR-DS1,23 96
D[22 l [elfe] = -
— Al Al
EOCR-AR
M M

Shown without applied power("N” Type)

EOCR-SP

® 2 Integral Current

Transformers

o Fit Directly into IEC or NEMA Contactor

Protection
Protective ltem Operating (Trip) Time
Over-current O-TIME
Phase Loss O-TIME
Locked Rotor O-TIME + D-TIME
Specification
Current Setting ~ Type Range
01 0.3-2A
10 1-12A
20 5-25A
Trip Time Setting O-TIME 0.5-15sec
Control Voltage 24 24VAC/DC
(50/60Hz) 220 90 - 260VAC
440 320 - 480VAC
Contact Rating  Mode 1-SPDT(1C)
Rating 3A/250VAC Resistive
Status Normally Energized
Time-Current Characteristic Definite
Operating (Trip) Indication 2-LED
Mount Contactor Mounted
Typical Wiring
L1213
#In case line voltage in 380V or 440V,
A A A the isolated step-down transformer for
)..}.. MCCB power supply to EOCR should be used.
o/ 0/ 0.
Fuse ,--IC__
-
= 3lE
OFF.
O Oy O
EE
of of O
L1 L3
EOCR-SP
[
INIMBES ERER|
T1|T2|T3

Shown without applied power("N” Type)



| EOCR-SS / SP / DS Series

Features

@ Compact Design

e MCU Based

@ Multiple Protection Functions

e Wide Current Adjustment Range (10:1)

© Ammeter Function & Trip Indication

@ Easy Troubleshooting & Run Monitor

@ Manual Instantaneous / Electrical Remote Reset

@ Test Function
® Ambient Insensitive
o Fail-safe Operation

Run Monitor & Troubleshooting with 2-LED’s

2 LED Lamps on the dial plate provide easy troubleshooting and run-monitor functions

LED Output / Pulse Signal
Motor Status
Green LED Red LED
1| Stop(Power Input) | On ? Off :’
2| starting Flash || Fash|; I I 0 W
3| Normal Running | On |] off |7
4 | Overloading On ? Flash ? | HH N
5| Tip | over-current | Off |} off || N
Locked Rotor | Off 10 Flash 2 L1111
Phase | R | Off |} Flash|S Il L. 0N
Loss 0 0
s | o | Flash|°_ I NLRLE
T on |0 Flash |*_WIWI/AIN
DS3(T)| Phase Reversal |2LEDs flash alternatively [ _ 1 Il I

Time-Current Characteristic Curve

Time[sec]

Adjustable

0 1 2 3 4 5 6

Current
[Multiples of Current Setting]

Time(sec)
100
NN
NN
NG NN
\\\ INNONOR
0 N NN
B
™ S
™N Nl s L
N
N
\\
\\\

i
100 120 140 160 180 200 220 240 260 280 300
CURR.(%)

Inverse Time Characteristic of EOCR-SP1

8

Definite Time Characteristic of
EOCR-SP2/SS2/DS2(T)/DS3(T)

Time [sec]
1000

1000
N\
N\
[IN\\N
BT RN
SN
N\
AN
AN
10 o
7
5
3
N
! ===!
0'11 2 4 6 8 10

Current
[Multiples of Current Setting]

Inverse Time Characteristic of EOCR-SS1/DS1(T)

EOCR-SS1/SS2

@ 2 Integral Current Transformers
o Independently Adjustable Starting Trip Delay & Trip Time

Protection
i EOCR Operating (Trip) Time
Protective ltem o1 )
Over-current O-TIME(curve) O-TIME
Phase Loss 4 sec 4 sec
Locked Rotor D-TIME D-TIME
Time Characteristic Inverse Definite
Specification
EOCR SS1 SS2
Current Setting 05 0.5-6A 0.5-6A
30 3-30A 3-30A
60 - 5 - 60A
100~ (over 60A) External CT Option
Time Stat  D-TIME 0- 50 sec 1-50sec
Setting Trip  O-TIME 1-10 0.2-10 sec
Control Voltage 24 24VAC/DC
(50/60Hz) 110 85 - 150VAC
220 180 - 260VAC
Contact Rating X1 Mode & Rating 1-SPST, 3A/250VAC Resistive
Status Normally Energized
X2 Mode & Rating 1-SPDT, 3A/250VAC Resistive
Status Normally De-energized
Time-Current Characteristic Inverse | Definite
Trip & Trip Cause Indication 2-LED
Mount 35mm Din-rail

Typical Wiring

L1 L2 L3

#In case line voltage in 380V or 440V,
the isolated step-down transformer for
power supply to EOCR should be used.

Fuse -XTC__
1 ”é.
i i
"""" OFF
(RESET)
Oy O 9
e o
ol of o
=1%]
X2 $1%5]
{96
iR
— Al
EOCR-SS1, 882
M X1 : Normally Energized.

X2 : Normally De-energized.



MCU Based Over-Current Relay

EOCR-SP1/SP2

® 3 Integral Current Transformers @ 2 Integral Current Transformers
@ Independently Adjustable Starting Trip Delay & Trip Time o Fits Directly into IEC or NEMA Contactor
o EOCR-DS1/2/3 + Power Terminal Kit = EOCR-DS1T/2T/3T
Protection Protection
Protective tem EOCR Operating (Trip) Time Protective ltem EOCR Operating (Trip) Time
DS1(T) DS2(T) DS3(T) SP1 SP2
Over-current O-TIME(curve) O-TIME O-TIME Over-current O-TIME(curve) 5 sec
Phase Loss 4 sec 4 sec 4 sec Phase Loss 4 sec 4 sec
Locked Rotor D-TIME D-TIME D-TIME Locked Rotor O-TIME+10 sec D-TIME
Phase Reversal - - 0.1sec Time Characteristic Inverse Definite
Time Characteristic Inverse Definite Definite
Specification Specification
EOCR DS1(T) DS2(T) | DS3(T) EOCR SP1 SP2
Current Setting 05 0.5-6A 0.5-6A Current Setting 01 03-12A 03-1.2A
30 3-30A 3-30A 10 1-12A 1-12A
60 - 5-60A 20 5-25A 5-25A
100~ (over 60A) External CT Option Time Start  D-TIME 10 sec(Fixed) 1-50sec
Time Start  D-TIME 0-50sec 1-50sec Setting Trip  O-TIME 1-10 5 sec(Fixed)
Setting Trip  O-TIME 1-10 0.2-10sec Control Voltage 24 24VAC/DC
Control Voltage 24 24VAC/DC (50/60Hz) 110 85 - 150VAC
(50/60Hz) 110 85- 150VAC 220 180 - 260VAC
220 180 - 260VAC Contact Rating Mode 2-SPST
Contact Rating Mode 2-SPST Rating 3A/250VAC Resistive
Rating 3A/250VAC Resistive Status Normally Energized
Status Normally Energized Time-Current Characteristic Inverse | Definite
Time-Current Characteristic Inverse [ Definte |  Definite Trip & Trip Cause Indication 2-LED
Trip & Trip Cause Indication 2-LED Mount Contactor Mounted
Mount 35mm Din-rail
Typical Wiring Typical Wiring
#In case line voltage in 380V or 440V, L 12 Lo . ! ]
b 2o depdom e o, NN b e T,
I n)n)n )
" ': a Fuse I___i_i'g-
------- : g ; %ow
(OFE’SET) """" (RESET)
IMC Fon :I-:-l--:-l MC e~ Jron
MC
@@@ L1 §L2 JiL3
98 Al 96 98
EOCR-DS1,23(M) 97 EOCR-SP1.2
Tl T 96
il O,
RO 95 L T2 |3 EOCR-SP1.2 [ \t----
o [roonseia] §——
E ; ”I A2 9% 97
Shown without applied power("N" Type) M Shown without applied power(‘N” Type)




| EOCR-3DE/FDE Series

Features

© Compact Design

@ 3DE/3EZ : Panel Mounting Type

o FDE/FEZ : Panel Flush Mounting Type

@ MCU(Microprocessor Control Unit) Based

@ 3 Integral Current Transformers

@ Multiple Protection Functions

o Digital Ammeter

@ Troubleshooting / Trip Cause Memory, Display

o Adjustable Operating Features by Mode switch

® Wide Current Adjustment Range

@ Selectable Time-Current Characteristics (Inverse / Definite)
@ Manual (Instantaneous) / Electrical (Remote) Reset
@ Test Function

© Ambient Insensitive

Looping Option
Smaller ampere ranges than particular EOCR current range can be
covered by looping the motor wire 2 or 3 times as under described.

Current Ratio | Current Settin
No of Loops | “ G4 eT° | Range (A)
0.5 Type 0 1 05-6
1 2 0.25-3
Looping 2 3 0.17-2
Option 3 4 0.12-15
4 5 01-1.2 Looping Option (1-Loop)

External CT Option

Higher ampere ranges can be achieved by setting in “CT” mode fitted
to an external current transformer, and the actual motor current display
is possible in any case

o Selectable Fail-safe and Non-fail-safe Operation Modes T Value in Current Setting
ype “CT” mode Range (A)
Comparison Table of Model wide Range OFF(-) 0.5~ 60A
10:5 10 1~12A
EOCR_ 3DE / FDE 3EZ/ FEZ e 5 YTy
Protection Over - current [ J [
U To e he ' ' ' EOCR-3DE+Extemal CT
Phase Loss [ ° 800:5 800 80 ~ 960A
Phase Unbalance [} [
Phase Reverse ° [ Alert Function
Locked Rotor hd hd When motor operating current (In) exceeds the alert setting (As), the
S A?’WF“" e - hd alert relay outputs three kind of signal. The output can be used to wam
un Monttor & Load Alert Function hd customers/operators of possible overloading and avoid unnecessary
Selectable Alerting Pulse )
motor shutdown.

Protection Feature

Function mode Description

de | Thisis provided by the relay tripping when motor
(Definite operating current(In) exceeds current setting value in
“oc” mode for a period greater than the preset trip
T-C) time(O-Time in “ot” mode)(Curve-2)

In This is provided by the relay tripping when motor
(Inverse operating current(In) exceeds current setting value in-
T.C) | ‘oc” mode according to the Time-current Characteristic
) Curve(Curve-1)

This is provided by the relay tripping when motor

Ue Definite | operating current(In) is lower than current setting value
T-C | in“uc” mode for a perid greater than the preset trip

time(Time in “ut” mode)

Over-current | tc

Under-current

The relay will be operated within 3 sec.
PhaseLoss | PL | On When the phase failure occurs

Phase This is provided by the relay tripping in phase unbalance
Unbal Ub | 5~50% | greater than setting % difference in terms of maximum
noatance phase current : [(MAX-MIN)/MAX] x 100[%]

Phase On | Inthe event of phase reversal, the relay trips in 0.1sec

Reversal RP Off(-) Phase reversal protection function is disabled : this
allows the relay to be used for reversing application

Ground Ec 0.03~3A Ground fault protection is provided by the relay tripping

Fault ’ accoding to zero sequence current sensed by ZCT

This is a protection for locked rotor in starting state.
Locked 2~10 [ The variable setting range is 2~10 imes oc setting
Rotor Lc | Times ‘\‘/aIL"Je, but maximum setting value is limited in case
(010} oc” setting value is greater than 10A. The maximum
setting value is calculated by [100/oc setting value]

This is a protection for locked rotor while motor is

1.5-5 | working. The variable setting range is 1.5~5 times

Stall sc | Times | €€ setting value, but the maximum setting value is
limited in case “oc” setting value is greater than 20A,

OC | The maximun setting value is calculated by

[100/0c seting value]

The type of output signal is decided by the selection in the “Alo” mode
“A’(Ampere relay): energized whenever CT senses a current
“F’(Flickering): character"A” and current value flashs frequently
“H"(Holding): ON-OFF

“U”(Undercurrent mode): the “AL” output(07- |-08) is transferred into
“Uc” output

unning state
g Normal More then

Setting“ALo’ preset(%) of Alert L

rcer™ [N DRDDDND 11 11

In = Motor Operating Current / Is = EOCR Over-current Setting / As = Alert Setting

Fail-safe & Non-fail-safe

The tripping relay can be operatcd in a fail-safe or non-fail-safe mode
Application of the Fail-safe (Electrically Held) Connection
Faie safe setting in"FS” mode : ON

The tripping relay is normally energized with control power supply
Application of the Non-fail-safe Connection

Fail safe setting in “FS” mode: OFF(--)
In all cases, the failure of the control voltage may not interrupt the process.

Control power on—! Ralay Trip—)|

)
rson |57 | I I
Fs (o7 ool DN

(OFF) : T
(Non-Fail safe)| 97 |98 ! e

#T-C : Time-Current Characteristic
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Digital Over Current Relay

LED Display
LED LED
rréase {U ﬁ 10107 '-’* Amp - Ampere
ndication+ 2 1™ 120" 18 x10
Linens Ll 2 ’m"’ LA ' sec - second

Bar graph —— 0—7F—
Seven Segment Display(SSD)

Digital Ammeter

3 phase motor currents (In) / Ground fault current are displayed in
sequence on the LED display.

Examples of Trip Cause Indication

o 3DE/FDE
Ll g - @ |Amp
J0007°;
P X A
L1 Current Display
Sse<’ \55ec
L1 - Am L1 - Am
D) Ao (Ul Al
2, o [ em o FEg |
5sec
L3 Current Display L1 Current Display
o 3EZ/FEZ
Ll o - . o |Amp L1 - e e g |Amp
o0 LI
0= W QA e ¥ ] 1 o
L1 Current Display L2 Current Display
Ssect ‘ 5sec
Lle ool b Joree
sle L 0T [l T Gle U

Ground fault Current Diplay L3 Current Display

Rotation display of Phase current
Instead of automatic rotation, manual display rotation is possible as
depressing once SET/Store button during an operation. If manual is
selected, the information of phase current L1 is displayed firstly and
next information is displayed continuously like a manner of —L1—L2
—L3—(GR)—L1 ---whenever depress SET/Strore button evey once
Digital Trip Cause Indication / Easy Troubleshooting
- Enter into “trip” mode by depressing once Set/store button,
then last trip cause is showed
- Each phase current is displayed in order whenever depress
UP/DN button in every once under trip mode

- The 2nd trip cause is showed after displaying 3phase current of last trip
- The 3rd trip can be checked by same manner

Test
This is the self-test of this product. If the relay enters into this mode, it
begins to count down preset value of O-time after waitng 3sec and

becomes trip state as showing “END” message that means this relay is

ready to work.

- “‘END” message of this test is also stored in “Fault” mode as last trip.

- Not permitted to test this function during the operation to prevent
unnecessary trip

Reset

Depressing the RESET button or interrupting control power resets the
relay immediately. Electrical remote reset is also available through the
panel mounted reset switch.

Curve-1 Inverse (SW3-INV/On position)

Time[sec]

Adjustable

0 1 2 3 4 5 6

Current
[Multiples of Current Setting]

Curve-2 Definite (SW3-DEF/Off position)

- Over-current Trip L1le Amp
Relay displays a trip, caused by over-current. L2 e '-‘ ,- -
which has been detected from phase L1(R/T1). L3 - - sec
- Under-current Trip %] Amp
Relay displays a trip, caused by under-current. L2(0 e 0t ,- -
which has been detected from phase L2(S/T2). L3 - - sec
- Phase Loss Trip %] ) Amp
Relay displays a trip, caused by phase loss L2(@0 e ,- 1 -
(Phase Failure) on Phase L2(S/T2) L3 - sec
- Phase Reversal Trip L 1000 Amp
" . L2 - e e e
Relay displays a trip, caused by phase reversal. L3 ru sec
- Phase Unbalance Trip L1le 110 Amp
Relay displays a trip, caused by phase L2 e X ,-' -
unbalance. in phase L1(R/T1). L3 - sec
- Ground fault Trip : EOCR-3DZ/FDZ Only L1 ~ Amp
Relay displays a trip, caused by ground L2 e '- ,- -
fault current L3 - - sec
- Locked Rotor Trip L1 ) Amp
Relay displays a trip, caused by locked rotor. L2 e 1 ,- -
during starting state L3je - - sec
- Locked Rotor Trip L1 g Amp
Relay displays a trip, caused by locked rotor. 2| e '} ngiat
while motor is working 3| ® - sec
Time-Current Characteristic Curve
Time [sec]
10000 —
Hot =
==t Cold
1000 Ry
\\\ o~
A\ LY
I\‘\\\ .
N
AN
NN
AN N ~
AN 3
10 DN \30; > 23
\U‘ 0
2 R O-T Setting IEC 947-4
! (Curve) (Trip Class)
1-5 10A
o 6-10 10
1 2 4 6 8 10
Current 11-20 20
[Multiples of Current Setting] 21-30 30
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| EOCR-3DE/3EZ

Set/Store

LED Display

CcT

Output/Alert
Under-current

Output/Over-current

e MCU Based

@ 3 Integral Current Transformers

@ Over-current, Under-Current, Phase Loss, Phase
Unbalance, Phase Reversal, Locked Rotor Protection

o Digital Ammeter & Trip cause indication

o Selectable Trip Time-Current Characteristics

@ Independently Adjustable Starting Trip Delay and
Operating Trip Time
+ Load Alerting Function — EOCR-3DE

onialzote: gt otrerent + Ground Fault Protection — EOCR-3EZ
EOCR-3DE / 3EZ
Protection Typical Wiring
EOCR-3DE EOCR-3EZ L1 L2 L3
Protective ltem Trip Time Protective ltem Trip Time ! ! ! el pE D el
Over-current O-TIME Over-current O-TIME D e pover supply to EQCR should be used
Under-current 0.5~30 sec Under-current 0.5~30 sec ’Z'—E"g
Phase Loss 3sec Phase Loss 3sec |\ T === OFF| MC|
Phase Unbalance 8sec Phase Unbalance 8sec
[o] O
Phase Reversal 0.1~0.3 sec Phase Reversal 0.1~0.3 sec Fi'---lmc mc I-ON R
of O Alurll'l
Locked Rotor D-TIME Locked Rotor D-TIME o [sop
- Ground Fault 0.05~10 sec —y (R @)
~ 8 9l 08
o . % § OC/UCIAUUCO
Specification ] S o | |[eoch |08 2
Model EOCR-3DE | EOCR-3EZ M T = 971 =
Over Current Setting Range Refer Table #1
Ground F.ault Current Setting - A:0.02 ~3A/B: 0.2~10A *FS Mode bh‘gﬁ-@?@”‘f‘ggjo;'f o ji‘gg?ggge‘)z(?g%?gg'i"°‘
et Sefing 50-- 100% OFF M) S o Yo
Start Delay Time Setting (D-TIME) 1~ 200 sec (115 mEth i s U
Trip Delay Time Setting (O-TIME)  INV 1~30 EOCR-3DE
DEF 0.2 ~ 30 sec
Control Voltage 24VAC/DC, 110VAC +15%, 220VAC +15%
Contact Rating OL 2-SPST 1-SPST L2
#In case line voltage in 380V or 440V, the isolated step-down
AL/GR AL Re|ay Ground Fault Re|ay L)! ! transformer for power supply to EOCR should be used.
Rating 3A/250VAC Resistive PP e el
Time Characteristic In/tc’mode Inverse (See Curve-1) :_3”5_5— MC|
] o]
dE/'tc’mode Definite (See Curve-2) ol_u_l__ o g
Troubleshooting / Trip Indication LED Display (SSD+LED) 17
Current Sensing 3-CT A A
Mounting 35mm Din-rail ¢ @ @ @sm@?m A
Q
(e}
|
Table #1. Current Range
Current Setting Range | Number of Conductors 0 0 0
(Amps) thru CT windows Extermal CT Ratio Setting of CT Ratio Remark S o 8 Tt st s v ol
05~ 60A 1 OFF{Mode: -) Wide Range B e e
0.25 ~ 3.0A 2 2t
0.1~12A 5 - 5t
1~12A 1 10:5 10
15~18A 1 15:5 15 EOCR-3EZ
2.0~24A 1 20:5 20
2.5~30A 1 25:5 25
3.0~ 36A 1 30:5 30 X ToIerance(SDD/ 3DZ / FD / FDZ / PMZ / SSD)
4.0 ~48A 1 40:5 40
. 0.
5~ 60A 1 50:5 50 Current I<1A . _0005A
6-72A i 80:5 80 I=1A : +5%
7.5~90A 1 75:5 75 o
10 ~ 120A 1 100:5 100 . 0.05s — Within 0.05s
12~ 144A 1 120:5 120 Time t<3s :+02S
15~ 180A 1 150:5 150 t>3s  : +5%
20 ~ 240A 1 200:5 200
25 ~ 300A 1 250:5 250
30 ~ 360A 1 300:5 300
40 ~ 480A 1 400:5 400
50 ~ 600A 1 500:5 500
60 ~ 720A 1 600:5 600 Caution
75 ~ 900A 1 750:5 750 The extermal CT should be used in case Inverse curve(toln setting)
80 ~ 960A 1 800:5 800 is applied over 10Amps.
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I E OC R' F D E/ F EZ Digital Over Current Relay

e MCU Based

LED Display @ 3 Integral Current Transformers

@ Over-current, Under-Current, Phase Loss, Phase
Unbalance, Phase Reversal, Locked Rotor Protection

o Digital Ammeter & Trip cause indication

@ Selectable Trip Time Characteristics

@ Independently Adjustable Starting Trip Delay and Trip Time
+ Load Alerting Function — EOCR-FDE
+ Ground Fault Protection — EOCR-FEZ

Set / Store

Up-Down Switch

EOCR-FDE/FEZ

Protection Typical Wiring
EOCR-FDE EOCR-FEZ 12 Ls
Protective ltem Trip Time Protective ltem Trip Time ! ! ! el D or e
Over-current O-TIME Over-current O-TIME VD e O SeRo FOGR o be usea
Under-current 0.5~30 sec Under-current 0.5~30 ’Z'—'g:' ----- -:
Phase Loss 3sec Phase Loss 3sec '___I_I_EE_:- _
Phase Unbalancal 8sec Phase Unbalancal 8 sec ol L:I_ o{ o ﬁ
N o
Phase Reverse 0.1~0.3 sec Phase Reverse 0.1~0.3 sec oot o
Locked Rotor D-TIME Locked Rotor D-TIME
- - Ground Fault 0.05~10 sec I:I
Al
Specification [5
Model EOCR-FDE | EOCR-FEZ 2
Over Current Setting Refer Table #1
Ground Fault Current Setting - £:0.02 ~3A/B: 0.2~10A XFS Mode : ON, The output relay of “OL" is eneraized by control
i 19/ / OFF * ?ﬁ! e;rma;::hg('j (9&—”';22 vg):;’;r'\t?r( s_h‘a: 3%(&‘23?2\12\‘ oTinS)L“ when
Alert Seﬁlng 50 ~ 100% 07“—0“—08 contact is usefi jor Alert, but it could be used for “UL"
Start Time Setting (D-TIME) 1~ 200 sec i 8" e (B eEEed U
Trip Time Setting (O-TIME) INV 1~30 EOCR-FDE
DEF 0.2 ~ 30 sec
Control Voltage 24VAC/DC, 110VAC + 15%, 220VAC +15%
Contact Rating OL 2-SPST 1-SPST L2
#In case line voltage in 380V or 440V, the isolated step-down
AL/GR AL Re|ay Ground Fault Re|ay !)!}!) transformer for power supply to EOCR should be used.
Rating 3A/250VAC Resistive Yy Fuse I, .
Time Characteristic In/tc’mode Inverse (See Curve-1) Slled M0|
o]
dE/tc’'mode Definite (See Curve-2)
Troubleshooting / Trip Indication LED Display (SSD+LED)
Current Sensing 3-CT A
Mounting 35mm Din-rail > @& (Rsm@n)w -
% Caution The extermal CT should be used in case Inverse curve(tc In setting) is applied over 10Amps.
|
How to set
Mode < > Search a mode to be adjusted by depressing UP/DN mode switch. S o O e oot rea of OL 5 by ool
DN up X over sl 9738 | Cica) (N Type)
xT?;‘e m::‘pu: relay lg‘gmund Vau\le??—ﬁ—ﬁﬂ) is energized
Set SET Selected mode and setting value start flickering which means to be ready to accept ’ i
store setting as pressing once Set/store button
Adiust < > Select a required setting value and/or characters by pressing continuously EOCR-FEZ
! DN UP UP/DN mode switch until reaching what want to do.
SET Store a selected value and/or characters by pressing once Set/store button
Store —_— o
store Instantaneously the flickering is stopped.
After completing above procedure, make a reset to be ready to operate.
Reset RESET L :
If not made reset, it will be reset automatically after an elapse of 30sec.
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| EOCR-3DM/FDM Series

Digital Over Current Relay

Features

© Compact Design

@ 3DM : Panel Mounting Type

© FDM : Flush Mounting Type

@ MCU(Microprocessor Control Unit) & ASIC Based

@ 3 Integral Current Transformers

@ Multiple Protection Functions

o Digital Ammeter

@ Troubleshooting / Trip Cause Memory, Display

o Adjustable Operating Features by Pulse Rotary switch
® Wide Current Adjustment Range

@ Selectable Time-Current Characteristics (Inverse / Definite)
@ Manual Instantaneous / Electrical Remote Auto Reset
@ Test Function

© Ambient Insensitive

o Selectable Fail-safe and Non-fail-safe Operation Modes

Comparison Table of Model

Looping & External CT Option
Refer to page 10

Alert Function : 3DM & FDM

When motor operating current (In) exceeds the alert setting (As), the
alert relay outputs three kind of signal. The output can be used to warn
customers/operators of possible overloading and avoid unnecessary
motor shutdown.

The type of output signal is decided by the selection in the “Alo” mode
“A’(Ampere relay): energized whenever CT senses a current
“F’(Flickering): character“A” and current value flash frequently
“H’(Holding): ON-OFF

unning state Normal More then Trip

Setting“AL0” (operation) preset(%) of Alert

ricer™ [ DOORNND 0D 11

In = Motor Operating Current / Is=EOCR Over-current Setting / As = Alert Setting

Fail-safe & Non-fail-safe
The tripping relay can be operatcd in a fail-safe or non-fail-safe mode

Application of the Fail-safe (Electrically Held) Connection

Faie safe settingin NVR mode : ON
The tripping relay is normally energized with control power supply

Application of the Non-fail-safe Connection

Fail safe setting in NVR mode: OFF
In all cases, the failure of the control voltage may not interrupt the process.

EOCR 3DM/ FDM 3MZ / FMZ
Protection Over - current [ ] [
Under - current [
Phase Loss [J [
Phase Unbalance [J [
Phase Reverse [J [
Locked Rotor ] °
Ground Fault - °
Run Monitor & Load Alert Function [J -
Selectable Alerting Pulse [ -
Protection Feature
Function | DIP Switch Description

When motor operating current(In) exceeds preset “ocsetting,
DEF relay will trip after preset O-Time in “ot’setting.
Over swi#3on | The amperage of In(operating current) does not effct on relay

T trip time.

INV The tripping time of relay depends on the amperage of In(operating
sw#3 off | current) according to time-current charateristics

Definite | This is for idle/dry running protection
Under ; . .
time The relay operates when the operating current is less

Control power on—/| Ralay Trip—|

|
rson || I ____
Foisd) o poo| N

(OFF) T T
(Non-Fail safe)| 97| |-98 } I

x Tolerance (3DM/ FDM / EVR Series)

current charateristic| than preset “uc” current after preset “ut’ time elapses.
Phase The relay will be operated within 3sec. when the phase
L failure occurs
o8 This function works during D-Time.
Phase The relay operates within 8sec. when the current diffenence
among 3 phases is greater than 50%
Unbalance

The calculation formula is(Max-Min)/Max current 100 ) 50%

In the event of wrong phase sequence, relay will be operated
Phase on:enable | in 0.1sec.

Reversal | off : disable | Phase reversal protection function can be disabled by
DIP selection.

[<1A :+0.1A
BT I>1A : +5%

0.05s — Within 0.05s
Time t<1s  :+0.1s

t>1s : 5%

AType: Ground fault protection is provided by the relay tripping
Ground | 0.0325A | sensed by Zero Phase Current Transformer
Fault (Core Balanced Current Transformer)

BType: | The relay shows the leakage current during operation
05-10A | (BMZ &FM2)

The setting range is 2-10 times of oc setting.

Locked If the starting current exceeds more than setting value after preset
Rotor D-Time elapses, the relay will be energized within 0.5sec.

This function is available on definite time characteristic.

The setting range is 1-10sec.

Stall If the operating current exceeds more than 180% of preset
“oc” setting the relay will be energized after preset “st” time
elapses.
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I EOCR-3DM/FDM Series Digital Over Current Relay

LED Display Examples of Trip Cause Indication
- Over-current Trip L1 - - g | ATP
LED LED Relay displays a trip, caused by maximun over-current. el = : ,‘ " " x10
_“ i_ 10.7A which has been detected from phase L3(T/T3) 3| &= - Sec
Phase L1 & 4= y™7.4™7 |7 ®|AmP - Ampere
E‘j/f;/tl'_%"{ L2\ 9 420, 0000, 0 §|%10 - Under-current Trip L1 o Amp
L3| 5 sec - second Relay displays a trip, caused by minimum Under-current. Lzle, " " '—" %10
Bar graph ———>—— 1.14A which has been detected from pfase L2(S/T3) L3 . Sec
Seven Segment Display(SSD)
- Locked Rotor Trip L] e - g | ATP
L. Relay displays a trip, caused by locked rotor and maximum L2 L ,-’ ) '—" x10
Digital Ammeter current. 26.9A which has been detected from pfase L1(R/T1) | L3 -l e
3 phase motor currents (In) are displayed in sequence on the LED display. - Locked Rotor Trip Rl P Amp
Relay displays a trip, caused by locked rotor while L2 7 ,'- ,'-" ,‘ ,’ x10
motor is workin: B == = = |Sec
o 3DM/FDM N rar———- Sl
L2 -’ '-’ '1 x10 . L1 - Amp
13 P A Y N B e - Phase reversal Trip . "_1' ,;_, - o
17 Current Display Relay displays a trip, caused by phase reversal 3 Sec
Ssec 5sec - Phase Unbalance Trip L1 - o | ATP
’ \ Relay displays a trip, caused by Phase unbalance and maximum | L2 ¢ ,’ ,' ,:' 7 ,’-,’ x10
current 2.78A which has been detected from phase L1(R/T1) LB = = = |see
1 b T N o R 1 o T N Rt - Phase Loss Trip L1 - Amp
L2 -', '-":7 x10 « L2\ e -: :”’ :7 x10 Relay displays a trip, caused by phase loss which has 7 R L SRS
L3| @ anVo an’ 'am sec L3 an’o'an’ 'an sec , L ,
- Ssec - been detected from phase L1(R/T1) L3 Sec
L3 Current Display L1 Current Display
- Phase Loss Trip L1 = - | Amp
Relay displays a trip, caused by phase loss which has L2le ,'- : -l x10
been detected from phase L2(S/T2) L3 - = |Sec
o 3MZ/FMZ .
- Phase Loss Trip L1 T ) Amp
Relay displays a trip, caused by phase loss which has L2 gl Il g x10
Y R I I R o 5 o Rl been detected from phase L3(T/T3) | ® = |se
-t o x ° P, x10
13 i R O 13 PNy R O .
i Ssec _ - Ground Fault Trip L] g ymr — o |AMp
L1 Current Display L2 Current Display Relay displays a trip, caused by ground fault current L2|e t g ,‘-’ x10
0.6A which has been detected from ZCT Ls| ® = |Sec
Ssect ‘ 5sec
. . Time-Current Characteristic Curve
Al - Al
Lle O 1005w - o R e Refer to Curve-1 and Curve-2 on page 11
L3| ® ,-'. ' -' sec 5sec L3|® -'. -' ,-' sec
Ground fault Current Diplay L3 Current Display Settlng Step Of 3DM & FDM
MODE/Adjust ' . .
Digital Trip Cause Indication / Easy Troubleshooting NIODE Select the mode fo adjust with turning
. @ , . . . the MODE/Adjust swith CW or CCW.
- Enter into “FAULT” mode with mode switch by depressing once
Set/store button, then last trip cause is shown
- Each phase current is displayed in order whenever turn mode Set @ Depress the SET/store button once to start the setting
switch right or left
MODE/Adjust
Test Adjust ® Adjust the required amount with MODE/Adjust switch
This is the self-test of this product. If the relay enters into this mode,
it bgglns its count down presgt value of O'tlm.e of “Ot” mode after Store @ Depress the SET/store button once to memorize the setting
waiting 3sec and becomes trip state as showing “END” message

that means this relay is ready to work.

- “END” message of a result of this test is also stored in “Fault’
mode as last trip.

- Not permitted to test this function during the operation to prevent
unnecessary trip

Reset

Pushing the RESET button or interrupting power resets the relay
immediately. Electrical remote reset is also available through the
panel mounted reset switch. The relay cannot be reset by control
power interruption when the hand reset (H-r) selected in mode.

In this case, it is possible to press the reset button on the relay facia.
Automatic reset is also available if enter into reset mode (rt:A-r) and
reset delay time is adjustable from 0.3sec to 20min
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I EOCR-3DM/3MS/3MZ/3M420 wcu & AsiC Based Overload Relay

EOCR-3DM/3MS / 3MZ / 3M420

Protection

Display

Control Power

@ Over-current, Under-current, Phase Loss, Phase reversal,

Relay Output

Phase Unbalance, Locked rotor protection
@ Short current protection < 3MS
@ Ground Fault Protection «— 3MZ
@ Current Loop Commeunication « 3M420
@ Including Current Tranducer : 4~20mA output
® Accummulation to Running time

Trip Time

Protective ltem

3DM

3MS

3MzZ

3M420

Over-current DEF: 0.2 ~ 30sec, INV: 1 ~ 30 DEF: 0.2 ~ 30sec, INV: 1 ~ 30 DEF: 0.2 ~ 30sec, INV: 1 ~ 30 DEF: 0.2 ~ 30sec, INV: 1 ~ 30
Under-Current 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF)
Phase loss 3sec 3sec 3sec 3sec
Phase reversal 0.1sec 0.1sec 0.1sec 0.1sec
Phase Unbalance 8sec 8sec 8sec 8sec
Locked Roter Lock 0.5sec after dt 0.5sec after dt 0.5sec after dt 0.5sec after dt
stall 1 ~10sec 1~ 10sec 1 ~10sec 1~ 10sec
Ground fault - - 0.1~ 10sec -
Short circuit - 0.05sec - -
Specification
Model 3DM 3MS 3MZ 3M420
Current Setting Over-Current(oc) Refer to, Table #1 Refer to, Table #1 Refer to, Table #1 Refer to, Table #1
Range Under-Current(uc) 0.5 ~ under OC setting 0.5 ~ under OC setting 0.5 ~ under OC setting 0.5 ~ under OC setting
Ground Fault Current(Ec) - - A:0.03~25A/B:05~10A -
Time Setting Starting Delay T ime(dt) OFF ~ 200sec OFF ~ 200sec OFF ~ 200sec OFF ~ 200sec
Over-Current Trip Delay(ot) DEF : 0.2 ~30sec/INV:1~30 DEF :0.2 ~30sec/INV:1~30 DEF: 0.2 ~30sec/INV:1~30 DEF : 0.2 ~30sec/INV:1~30
Under-Current Trip Delay(ut) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF)
Ground Fault Trip Delay(Et) - - 0.1 ~ 10sec -
Short circuit - 0.05sec - -
Control Power 24 24VAC/DC 24VAC/DC 24VAC/DC 24VAC/DC
220 85 ~ 250VAC/DC, 50/60Hz 85 ~ 250VAC/DC, 50/60Hz 85 ~ 250VAC/DC, 50/60Hz 85 ~ 250VAC/DC, 50/60Hz
Contact Rating OL 2-SPST, 3A/250VAC, Resistive 2-SPST, 3A/250VAC, Resistive 1-SPST, 3A/250VAC, Resistive 2-SPST, 3A/250VAC, Resistive
AL(GR/SC) 1-SPST(AL) 1-SPST(S.C) 1-SPST(GR) -
Environment Temperature ~_Store -30°C ~80C -30°C ~80C -30°C ~80C -30°C ~80C
Operation -20°C ~60°C -20C ~60C -20C ~60C -20°C ~60C
Humidity 30 ~ 85RH, Without condensation 30 ~ 85RH, Without condensation 30 ~ 85RH, Without condensation 30 ~ 85RH, Without condensation
Display 7-Segment LEDs o) o o) 0
Bar-Graph o o o ¢]
Mounting 35mm Din-rail 35mm Din-rail 35mm Din-rail 35mm Din-rail
Table #1. Current Range
Type Current Setting range Nautrrr:rtilegfvﬁﬁzgw;tord Position of DIP S/W4 External CT ratio Settlng :':‘S'ZII'(Mode
05 0.1~2.0A 5 05 NIL 5t
05 0.25 ~5.0A 2 05 NIL 5t
05 05~ 10A 1 05 NIL 05
%60 5~70A 1 60 NIL 60
x %20 5~20A 1 20 NIL 20
10 1.0~12A 1 05 10:5 10
15 1.5~18A 1 05 15:5 15
20 2.0~24A 1 05 20:5 20
25 2.5~30A 1 05 25:5 25
30 3.0~36A 1 05 30:5 30
40 4.0 ~48A 1 05 40:5 40
50 5.0 ~ 60A 1 05 50:5 50
60 6.0 ~72A 1 05 60:5 60
75 7.5~90A 1 05 75:5 75
100 10 ~ 120A 1 05 100:5 100
120 12 ~ 144A 1 05 120:5 120
150 15 ~ 180A 1 05 150:5 150
200 20 ~ 240A 1 05 200:5 200
250 25 ~ 300A 1 05 250:5 250
300 30 ~ 360A 1 05 300:5 300
400 40 ~ 480A 1 05 400:5 400
500 50 ~ 600A 1 05 500:5 500
600 60 ~ 720A 1 05 600:5 600
750 75 ~ 900A 1 05 750:5 750
800 80 ~ 960A 1 05 800:5 800

#EOCR-3DM, 3MZ, 3M420, FDM, FMZ, FM420
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I EOCR-FDM/FMS/FMZ/FM420  wcu & Asic Based Overload Relay

@ Over-current, Under-current, Phase Loss, Phase reversal,
Phase Unbalance, Locked rotor protection

LED Display @ Short current protection < FMS

Set/

EOCR-FDM

@ Ground Fault Protection — FMZ
@ Current Loop Commeunication — FM420

Store_|1 @ | Reset @ Including Current Tranducer : 4~20mA output
g — ® Accummulation to Running time
Mode/ 'mfmm = Selectable
Adjust | [ Function
EOCR-FDM / FMS / FMZ / FM420
Protection
Trip Time
Protective ltem FDM FMS FMZ FM420
Over-current DEF: 0.2 ~ 30sec, INV: 1 ~ 30 DEF: 0.2 ~ 30sec, INV: 1 ~ 30 DEF: 0.2 ~ 30sec, INV: 1 ~ 30 DEF: 0.2 ~ 30sec, INV: 1 ~ 30
Under-Current 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF)
Phase loss 3sec 3sec 3sec 3sec
Phase reversal 0.1sec 0.1sec 0.1sec 0.1sec
Phase Unbalance 8sec 8sec 8sec 8sec
Locked Roter Lock 0.5sec after dt 0.5sec after dt 0.5sec after dt 0.5sec after dt
stall 1~ 10sec 1~ 10sec 1~ 10sec 1~ 10sec
Ground fault - - 0.1 ~ 10sec -
Short circuit - 0.05sec - -
Specification
Model FDM FMS FMZ FM420
Current Setting Over-Current(oc) Refer to, Table #1 Refer to, Table #1 Refer to, Table #1 Refer to, Table #1
Range Under-Current(uc) 0.5 ~ under OC setting 0.5 ~ under OC setting 0.5 ~ under OC setting 0.5 ~ under OC setting
Ground Fault Current(Ec) - - A:0.03~25A/B:0.5~10A -
Time Setting Starting Delay T ime(dt) OFF ~ 200sec OFF ~ 200sec OFF ~ 200sec OFF ~ 200sec
Qver-Current Trip Delay(ot) DEF : 0.2 ~30sec/INV:1~30 DEF :0.2 ~30sec/INV:1~30 DEF: 0.2 ~30sec/INV:1~30 DEF :0.2 ~30sec/INV:1~30
Under-Current Trip Delay(ut) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF) 0.5 ~ 30sec(DEF)
Ground Fault Trip Delay(Et) - - 0.1~ 10sec -
Short circuit - 0.05sec - -
Control Power 24 24VAC/DC 24VAC/DC 24VAC/DC 24VAC/DC
220 85 ~ 250VAC/ DC, 50/60Hz 85 ~ 250VAC/ DC, 50/60Hz 85 ~ 250VAC/ DC, 50/60Hz 85 ~ 250VAC/ DC, 50/60Hz
Contact Rating OL 2-SPST, 3A/250VAC, Resistive 2-SPST, 3A/250VAC, Resistive 1-SPST, 3A/250VAC, Resistive 2-SPST, 3A/250VAC, Resistive
AL(GR/SC) 1-SPST(AL) 1-SPST(S.C) 1-SPST(GR) -
Environment Temperature _Store -30°C ~80C -30°C ~80C -30°C ~80C -30°C ~80C
Operation -20°C ~60°C -20C ~60C -20C ~60C -20°C ~60C
Humidity 30 ~ 85RH, Without condensation 30 ~ 85RH, Without condensation 30 ~ 85RH, Without condensation 30 ~ 85RH, Without condensation
Display 7-Segment LEDs o) o o) o)
Bar-Graph o o ¢] o
Mounting 35mm Din-rail 35mm Din-rail 35mm Din-rail 35mm Din-rail

Table #1. Current Range : Same as Table#1 on page 16
Caution : The extermal CT should be used in case Inverse curve(toln setting) is applied over 10Amps.
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| EOCR-FDM/FMS/

FMZ/FM420

Typical Wiring

*In case line voltage in 380V or 440V,
the isolated step-down transformer for
power supply to EOCR should be used.

RESET  OFF|

EOCR-3DM

[

#In case DIP SW.1(NVR) is positioned to ON, The output
M relay of “OL" is energized by control power applied
(95—#—96 : OPEN, 97— 98 : CLOSE)

EOCR-3DM

L1 L2 L3

#In case line voltage in 380V or 440V,
! the isolated step-down transformer for
.)@ power supply to EOCR should be used.

| r% i
OFF| IMCCB»&
e fo

C

N
Shunt Coil
TRIP| in MCCB
A2 96 98 48

oL I S.C

AwT 95’I 97’I 47’1’

#In case DIP SW.1(NVR) is positioned to ON, The output

M relay of “OL" is energized by control power applied
(95 —H— 96 : OPEN, 97— 98 : CLOSE]

#The output of short circuit is energized when
the trip condition is occured

EOCR-3Ms

sl

EOCR-3MS

L1 L2 L3
#In case line voltage in 380V or 440V,
& the isolated step-down transformer for
power supply to EOCR should be used.
.

RESET OFF

v Jon

Zi(k
50%’;: 5 2201 IAXI
3 AX2
I--I--IMC TA2 & ’Ig? ’I57
|
#NVR SW : ON

#Shown without applied power (“N” Type)
#The output of ground fault is energized when
the trip condition is occured

EOCR-3MZ

L1 L2 L

g #In case line voltage in 380V or 440V,
! g g the isolated step-down transformer for
n)n "/

power supply to EOCR should be used.
5
E][38
| |
i=Sis = RESET OFF| MC
(e Re]
s s k

MC_JON

TOP

CT

.
I

[
28
83
i
e
ol

Az”[ + 95 97

#In case NVR SW. is positioned to ON, The output
relay of “OL" is energized by control power applied
M (95—#—96 : OPEN, 97 —i— 98 : CLOSE)
#The output line of current loop communication
(4~20mA) should use a shielded cable.

EOCR-3M420

he

#In case line voltage in 380V or 440V,
the isolated step-down transformer for
power supply to EOCR should be used.

RESET
e}
T
53
(9]

AZ'I 95~ 977 07

#In case DIP SW.1(NVR) is positioned to ON, The output
relay of "OL" is energized by control power applied
(95—#—96 : OPEN, 97— 98 : CLOSE)

EOCR-FDM

L1213

#In case line voltage in 380V or 440V,
the isolated step-down transformer for
power supply to EOCR should be used.

OFF| IMCCB»a
jm
&8
o
i fon
Shunt Coil
in MCCB
O
A2 % 98l 48
{felk
% ece
]
A HEH H
AwT 95 97’I 47’I

#In case DIP SW.1(NVR) is positioned to ON, The outout
relay of "OL" is energized by control power applied
(95—#— 96 : OPEN, 97 —i— 98 : CLOSE)

#The output of short circuit is energized when
the trip condition is occured

EOCR-FMS

#In case line voltage in 380V or 440V,
the isolated step-down transformer for
power supply to EOCR should be used.

RESET OFF

Juc Jon

200:1.5/ oL I GR 1 IAX1

AX2

22 ’I97 ’I57

#NVR SW : ON

#Shown without applied power (“N” Type)

#The output of ground fault is energized when
the trip condition is occured

EOCR-FMZ

*In case line voltage in 380V or 440V,
the isolated step-down transformer for
power supply to EOCR should be used.

----- RESET OFF|
MC_| ON
Al — 9% _ 98

AQT +° 95 97

#In case NVR SW. is positioned to ON, The output
relay of "OL" is energized by control power applied
(95—#—96 : OPEN, 97—i— 98 : CLOSE)

#The output line of current loop communication

M (4~20mA) should use a shielded cable.

EOCR-FM420



| EOCR-M1 Series

Digital Over Current Relay

Features
© MCU(Microprocessor Control Unit) Based
@ Convenient installation
- PMZ : Panel Mounting Type
- PFZ : Panel Flush Mounting Type
o Easy to set
@ 3 Integral Current Transformers
® Multiple Protection Functions
® Wide range protection from 0.1A to 3600A by just 1 model
@ Built-in digital ammeter
o Total running time display
o Current display like L1—=2—L3—GF---
@ Bar-Graph monitoring on impending overload trip
@ Selectable time-current characteristics [Inverse / Inverse based on
thermal Memory(Thermal Inverse) / Definite]
@ 4~20mA current loop communcations
@ Test function
o Selectable Fail-safe operation / No volt Release (FS : ON)
@ Operates in wide ambient temperature range

Looping Option
Smaller ampere ranges than particular EOCR current range can be
covered by looping the motor wire 2 or 3 times as under described.

Comparison Table of Model
EOCR PMZ FMZ
Protection Over - current [ ] ®
Under - current [J [
Short - current [J [J
Phase Loss [ ] [
Phase Unbalance [ ) [
Phase Reverse [ °
Locked Rotor [ ] [
Ground Fault [J [J
Current output 4~20mA [J [

External CT Option

Higher ampere ranges can be achieved by setting CT Ratio in “ct”
mode to take an external current transformer, and the actual motor
current display can be provided

Current Ratio | Current Setting
No of Loops of Ext. CT Range (A)
0.5 Type 0 1 0.5-10
1 2 0.25-6
Looping 2 3 0.17-33
Option 3 4 0.12-25
4 5 01-2 Looping Option (1-Loop)
Protection Feature
Function Description Selection
When the motor operating current(In) exceeds preset “oc” OtcdE
setting, the relay will trip after preset O-Time in “ot” setting S T i
The amperage of In(operating current) will not effoet relay Cerizzn
trip time. u
A Otcin
Over- The tripping time of relay depends on the amperage of In Selection
Current (operating current) according to time-current charateristics Curve-1
Thermal Inverse characteristics is adopted inverse
time-current charateristics based on thermal memory. Oteth
If Otc:dE or Otc:In is selected, accumulated thermal '
memory is cleared (Automatically reset)
Under- 1:5 |s|for idle/dry runr:nng rEJrotectlorlL " Definite
Current e relay operates when the operating cgrrent is less time
than preset “uc” current after preset “ut’ time elapses.
The relay will be operated within 3sec. when the phase
Phase failure occurs. PL:on
Loss This function works during D-Time. If this function is not Selection

necessary, it can be deleted by selected PL:oFF

The relay operates within 8sec. when the current diffenence | Ub:6

llj:l?;gnce among 3phases is greater than preset % of unbalance. shows 6%
The calculation formula is (Max-Min)/Max current x 100 selected
In the event of wrong phase sequence, relay will be operated
Phase in 0.1sec. RP:on
Reversal | phase reversal protection function can be disabled by setting | Selection
RP:oFF
Ground fault protection is provided by the relay tripping Definite
Ground sensed by Zero. Phase Current Trasformer 0.03-10A
Fault (Core Balanced Current Transformer) The relay shows the
leakage current during operation. The characteristic of inverse
operating time can be selected for Etc:.dE or In. 0.03-1.0A
The setting range is 2-10 times of oc setting. Disable on

If the starting current exceeds more than setting value after | inverse

LR e i oprnductors Extermal CT Ratio | Setting of CT Ratio Remark
(Amps) thru CT windows
0.5 ~ 60A 1 OFF Wide Range
0.25 ~ 3.0A 2 2t
0.1~1.2A 5 - 5t
1~12A 1 10:5 10
15~18A 1 15:5 15
2.0~ 24A 1 20:5 20
2.5~30A 1 25:5 25
3.0~36A 1 30:5 30
4.0 ~48A 1 40:5 40
5~ 60A 1 50:5 50
6~72A 1 60:5 60
7.5 ~90A 1 75:5 75
10 ~ 120A 1 100:5 100
12 ~ 144A 1 120:5 120
15 ~ 180A 1 150:5 150
20 ~ 240A 1 200:5 200
25 ~ 300A 1 250:5 250
30 ~ 360A 1 300:5 300
40 ~ 480A 1 400:5 400
50 ~ 600A 1 500:5 500
60 ~ 720A 1 600:5 600
75 ~ 900A 1 750:5 750
80 ~ 960A 1 800:5 800
100 ~ 1200A 1 1000: 5 1000
120 ~ 1800A 1 1500:5 1500
200 ~ 3000A 1 2000:5 2000
250 ~ 3000A 1 2500:5 2500
300 ~ 3600A 1 3000:5 3000

Locked preset D-Time elapses, the relay will be energized within charateristic
Rotor 0.5sec.

This function is available on definite time characteristic During

It can be deleted by setting Lc:oFF D-Time

The setting range is 1-10sec. Disable on

If the operating current exceeds more than 180% of preset | inverse
Stall “oc” setting, the relay will be energized after the preset charateristic

“st” time elapses.
It can be deleted by setting Sc:oFF which makes St:oFF After
automatically(operating time of stall) D-Time
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| EOCR-M1 Series

Digital Over Current Relay

LED Display
LED LED
e Ch S0 OLOLO] iy o - Amoer
Indication .-".'- :‘-':,-".,- ® |sec - second
B e
Seven Segment Display(SSD)
Digital Ammeter

3 phase motor currents (In) and ground(earth) leakage current are
displayed in sequence on the LED display.

o JOIeNY p o I o
12 - x10 12| @ - et x10
L3 -'- -' ' sec L3 -'.‘-' ’-’ sec
5sec c ]
L1 Current Display L2 Current Display
5sec | ‘ 5sec
e -' ,- Amp L ,',‘,.Amp
12| @ — x10 h 12 x10
3| e L’ 'L sec L3 . -’- -" ' sec
e 5sec = ]
Ground(Earth) leakage current display L3 Current Display

Digital Trip Cause Indication / Easy Troubleshooting
When EOCR-M1 series relay trips, the cause of trip is displayed on the
LED display. The displayed trip cause assures easy troubleshooting

Fail-safe & Non-fail-safe
The tripping relay can be operated in a fail-safe or non-fail-safe mode

Application of the Fail-safe Connection

Fail safe setting in“FS” mode : ON
The tripping relay is normally energized with control power supply

Application of the Non-fail-safe Connection
In all cases, the failure of the control voltage may not interrupt the process.

Control power on—| Ralay Trip—)|

s 22 2 B
(OFF)

T [
(Non-Fail safe)| 974 |-98 | }-

Test

This is the self-test of this product, checking function of sequence
after the installation. If the relay enters into this mode, it begins its
count down preset value of O-Time after waiting 3sec and
becomes trip state as showing “END” message that means this
relay is ready to work “END” message of this test is also stored in
“Fault’ mode as last trip. While motor is running, output relay
contact is not switched to prevent unnecessary trip

Reset

It can be selected by rt:H-r, rt:E-r or rt:A-r in rt mode.

The rt means reset type and the meaning of H-r, E-r and A-r are
hand, electrical and auto reset respectively.

The relay can be reseted by depressing the reset button on relay
facia -rt:H-r, interruption of control power on A1, A2-rt:E-r and by
setting of automatic reset time from 0.2sec to 20min(indication :
20n) -rt:A-r and A:0.3

20

Examples of Trip Cause Indication

- Over-current Trip llle Amp
Operated by max.current among 3 phases ti = I_-l l: - ;‘2
- Under-current Trip L Amp
5 12| ® - - x10
Operated by min.current among 3 phases 13 oo sec
- Locked Rotor Trip ule ) Amp
Operated by Locked Rotor in starting state 12 L= |
The highest current is L1 phase t - = see
- Stall Trip ule - Amp
Operated by Locked Rotor in operating state L2 -l - - |x10
. . L3 -’ '- sec
L1 phase current reachis stall setting volue
- Phase Reversal Trip U 107 Amp
. L2 - e en’ o x10
Operated by Reversal Trip L3 ry sec
- Phase Unbalance Trip
i 2 11 Ame
Operated by Phase Unbalance Trip 12| @ R Bt
The Lowest current in L2 phase 18 == see
- Phase Loss Trip ule =T Amp
Phase Loss Trip 12 =L - x10
- sec
The indication Shows L1 phase loss. v
- Ground Fault Trip e g Amp
L2e - ’- ,- - x10
Operated by Ground fault current 13| ® - sec

Each phase current is displayed in order whenever depress UP/DN switch every once
after entering into “trip” mode

Time-Current Characteristic Curve

Time [sec] O-T Setting IEC 947-4(Trip Class)
10000 = ES| 1-5 10A
Jot 6-10 10
\. 11-20 20
1000 =t 21-30 30
\\‘
0N 5 ~ Time[sec]
\ N 2
=N\ < 2
N
AN RNED
10 SSE0
I O 30
5 N
w NN
1
01; 5 : T 02
0 1 2 3 4 5 6

Current

[Multiples of Current Setting] Current

[Multiples of Current Setting]

Curve-1 Inverse Curve-2 Definite
Time [sec]
10000
1000
\‘\\
N\
100 A \ \ !
AN e
. 2 L]
10N 2 é%f
N\
AN
1
1 \ 05
o \ 1?.| .
i . Curve-3
ooty 2 s 4 5 s7ssn Inverse time characteristics of EC

Multiples of GF Current[Ec] Setting[A] (Ground current range : 003~1A)



| EOCR-PMZ

Digital Over Current Relay

@ MCU Based / Panel Mounting Type

LED Display @ 3 Integral Current Transformers
e Over-current, Under courrent, Phase Loss,
b o - Phase Unbalance, Phase Reversal, Ground Fault.
L) (. Locked Rotor Protection and current output(4~20mA)
Set / Store . W Mode . . .
T [ | sen @ Digital Ammeter & Easy Troubleshooting
000000000000 @ Bar-graph Type LED Display
S o @ Selectable Trip T|me Current Qharaqtenshcs
H ‘ ‘ U—ZCT o Independently Adjustable Starting Trip Delay
SH aR and Operating Time
EOCR-PMZ
Protection Typical Wiring
EOCR-PMZ
Protective ltem Trip Time Protective ltem Trip Time U 1 e I vl n 60 or 401 e Kt stemcoun
Over-current O-TIME Ground fault Preset Et time -}-Yuces e AR 1 B TN O ()
Under-Current Preset Ut time Locked Rotor 0.5sec after d-time Vo f“’q’“j
Phase reversal 0.1~0.3sec Stall 0.05~10sec 1”%— . A—%W
Phase Unbalance 8sec £ | o
Specification on
Model PMZ S oN enanana
Current Setting Over-Current(oc) Refer to current setting range( page 19) % ----- 8%
Range Under-Current(uc) Off /0.5 ~ less than “oc” setting G G T G
Ground Fault Current(Ec) Off
0.3 ~ 10A : definite time characteristics
0.3 ~ 1A definite / inverse time characteristics, selectable e
Time Setiing Starting Delay T ime(d) Off ~ 200sec, Adjustable Shoun wihout appled pover
Over-Current Trip Delay(ot) Definite Time 0.2 ~30sec
Inverse Time 1.0 ~ 30class(30curves) EOCR-PMZ (Terminal Type)
Under-Current Trip Delay(ut) 0.5 ~ 30sec, definite time characteristics, if “uc” mode is OFF,
then OFF is displayed automatically in “ut” mode
Ground Fault Trip Delay(Et) Definite / Inverse : 0.05, 0.1 ~ 1 ~ 10sec(curve-3)
Ground Failt Starting Delay(Ed) OFF /1~ 10sec
Tolerance Current +5%
Time +5%
Control Power 24 24VAC/DC
220 85 ~ 250VAC/DC, 50/60Hz
Contacts Rating oL 2-SPST 3A/ 250VAC Resistive
GR 1-SPST 3A/ 250VAC Resistive
Environment Temperature  Store -30 ~80°C
Operation -20 ~60C
Humidity 30 ~ 85% RH Non-Condensing
Display 7-Segment LEDs 3 Phase current, Trip cause, Operating hour
Bar-Graph Load factor for current setting(50 ~ 100%)
Insulation Between casing and circuit : over 1012, DC500V
Dielectric Strength Between casing and circuit Between casing and circuit 2000VAC, 60Hz, 1min
Between open contacts Between open contacts 1000VAC, 60Hz, 1min
Between circuit Between circuit 2000VAC, 60Hz, 1min

Electrostatic Discharge IEC61000-4-2

Lever 3 : Air Discharge : +8KkV, Contact Discharge : +6kV

Radiated Electromagnetic Field Disturbance  IEC61000-4-3

Lever 3 : 10V/m, 150MHz & 450MHz Portable transceiver

EFT /Burst IEC61000-4-4 Lever 3: £2kV, 1min

Surge IEC61000-4-5 Lever 3:1.x50us, +£4kV(0°, 90°, 180°, 270°)
1MHz Burst disturbance IEC61000-4-12 Lever 3:2.5kV, 1MHz

Conducted Emission EN55011 Class B
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| EOCR-PFZ

Digital Over Current Relay

Set / Store s W4
Semuha EOCA Ltd

LED Display

EOCR-PFZ

Samwha EOCR Ltd.

Mode Switch

EOCR-PFZ
Protection
EOCR-PFZ

Protective ltem Trip Time Protective ltem Trip Time
Over-current O-TIME Short Circuit 0.03~0.05sec
Under-Current Preset Ut time Ground fault Preset Et time
Phase reversal 3sec Locked Rotor 0.5sec after d-time
Phase Unbalance 8sec Stall 0.05~10sec

Specification
Model PFZ
Current Setting Over-Current(oc) Refer to current setting range( page 19)
Range Under-Current(uc) Off /0.5 ~ less than “oc” setting
Ground Fault Current(Ec) Off
0.3 ~ 10A : definite time characteristics
0.3 ~ 1A definite / inverse time characteristics, selectable
Time Setting Starting Delay T ime(dt) Off ~ 200sec, Adjustable
Over-Current Trip Delay(ot) Definite Time 0.2 ~30sec
Inverse Time 1.0 ~ 30class(30curves)
Under-Current Trip Delay(ut) 0.5 ~ 30sec, definite time characteristics, if “uc” mode is OFF,
then OFF is displayed automatically in “ut” mode
Ground Fault Trip Delay(Et) Definite / Inverse : 0.05, 0.1 ~ 1 ~ 10sec(curve-3)
Ground Failt Starting Delay(Ed) OFF /1~ 10sec
Tolerance Current +5%
Time +5%
Control Power 220 85 ~ 250VAC/DC, 50/60Hz
Contact Rating oL 2-SPST 3A/250VAC Resistive
GR 1-SPST 3A/250VAC Resistive
Environment Temperature  Store -30~80°C
Operation 20 ~60C
Humidity 30 ~ 85% RH Non-Condensing
Display 7-Segment LEDs 3 Phase current, Trip cause, Operating hour
Bar-Graph Load factor for current setting(50 ~ 100%)
Insulation Between casing and circuit : over 100, DC500V
Dielectric Strength Between casing and circuit Between casing and circuit 2000VAC, 60Hz, 1min
Between open contacts Between open contacts 1000VAC, 60Hz, 1min
Between circuit Between circuit 2000VAC, 60Hz, 1min
Electrostatic Discharge |IEC61000-4-2 Lever 3: Air Discharge : +8kV, Contact Discharge : £6kV
Radiated Electromagnetic Field Disturbance IEC61000-4-3 Lever 3 : 10V/m, 150MHz & 450MHz Portable transceiver
EFT/Burst IEC61000-4-4 Lever3: +2kV, 1min
Surge IEC61000-4-5 Lever3:1.x50us, £4kV(0°, 90°, 180°, 270°)
1MHz Burst disturbance IEC61000-4-12 Lever 3:2.5kV, IMHz
Conducted Emission EN55011 Class B
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e MCU Based / Panel Mounting Type

@ 3 Integral Current Transformers

@ Over-current, Under courrent, Phase Loss,
Phase Unbalance, Phase Reversal, Ground Fault.
Locked Rotor Protection and current output(4~20mA)

@ Digital Ammeter & Easy Troubleshooting

@ Bar-graph Type LED Display

@ Selectable Trip Time-Current Characteristics

@ Independently Adjustable Starting Trip Delay and Trip Time

Typical Wiring

1
TR %In case line voltage in 380V or 440V, the isolated step-down
transformer for power supply to EOCR should be used.
-==}==JMCCB
o

Fuse -TC_ -

_F

EEE

FS(Fail Safe) : ON
Eco(Ground Fault output) : a
Shown without applied power

EOCR-PFZ (Terminal Type)



I D c L / D U c R Electronic DC Current

Features

® DC Overcurrent Relay for DC Motor

© The milli-volt(nV) signals generated from the Shunt and power supply are
sensed by solid state circuitry and compared with preset overload setting.
In case sensing overload condition, the internal relay switches contact
after the preset delay. It has easier control operation.
It has DC Overload and DC Underload protection relays.

o lthas wide DC current protection range from 1A to hundreds Amps.

o DC Ammeter maybe used instead of Shunt
(DC Ammeter has its own shunt inside and keep 50mV maintained.)

I DOC R-S/ H Electronic DC Current

Features
@ MCU (Microprocessor Control Unit) Based
@ DC Motor / DC Device Protection
@ Sensing by Shunt (DOCR-S) / by Hall Sensor (DOCR-H)
® Actual primary current is displayed after Shunt
/ Hall Sensor setting. (Indication)
o Digital Setting / Tripped Current digital DATA displayed. (Indication)
@ Auto Reset/ Reset Time Setting
® Confirm Setting Current / Test Function
@ No Volt Release function (Fail-safe Operation) Setting (— NVR Setting)

Protection Protection
Protective ltem Trip Time Protective ltem Trip Tlm.e.
DCL DUCR Over-current O-TIME(Definite)
Over-current O-TIME - % In case the line voltage is same voltage with control voltage of DOCR-S type,
Undercurrent (Dry-run) - O-TIME Contact our representative or our head office.
Specification Specification
Current Setting Type Setting Range(DCL) Setting Range(DUCR) Current Setting Setting Range Setting Range
DC Over-current Relay DC Under-current Relay (DOCR/DUCR-S) (DOCR/DUCR-H)
70 Secondary Voltage of Shunt (10~70m VCD) 0.1 ~240A 5~ 360A
Trip Time Setting O-TIME | 30sec(Adjustable) O-TIME 0.5 ~ 25sec 0.5 ~ 25sec
Reset M Manual(Instantaneous) / Electrical(Remote) Reset Time 0.5 ~ 25sec 0.5 ~ 25sec
A Auto(Instantaneous) Reset(Option) Rated Shunt 1A, 2A, 5A, 10A, 20A,
Indication LED 50A, 110A, 200A
Power Supply  Voltage 220 110/ 220VAC Other Voltage(Ooi Rated Hall Sensor - 50A, 100A, 200A, 300A
0 380/ 420VAC er Voltage(Option) PowerSupply ~ Voltage 24 24VAG/DC 24VAG/DC
Frequency 50/60Hz - 220 85 - 250VAC/DC 85 - 250VAC/DC
Contact Rating N Normally Energized I IETS) 504 §0HZ
R Normally De-energized Reset Manual / Electrical / Auto Reset
Nounin Pangl Contact Rating Mode 1-SPDT(1C)
g Rating 3A/ 250VAC Resistive
Indication 7Segment LED
Mounting Panel
Typical Wiring Typical Wiring
® 0O b
OFF T T L 2 T T u o
e e preglror e e
i e (T
@ g DOCR-S " I o F DOCR-H Mool O F
T po[[a1]_Jae R T FEERTE

110VAC ‘
20VAC

Ul----flmc

Shown without applied power(*N” Type)

—“4ZCIo

@E=! .| .-

Al
A2 95
Connect exactly to output polarity of shunt Be sure passing direction through hall element
Shown without applied power("N" Type) Shown without applied power (‘N" Type)
EOCR-S EOCR-H
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I EUCR Electronic Undercurrent Relay

Features

@ Compact Design

@ Two Integral Current Transformers

@ Under-load Protection (Dry-run Protector)

@ Wide Current Adjustment Range

@ Definite Trip Time Characteristic

@ Manual (instantaneous) / Electrical (Remote) Reset
® Ambient Insensitive

@ Non-fail-safe Operation

I EUCR-3C Electronic Undercurrent Relay

W e -

[®]eucR.ac
F Vo

ran g
14
‘P@Wsp

0D “’
_.l
= Reser |
—— A iy
* & ‘FJ;\“JI,

Features

@ Compact Design

@ Three Integral Current Transformers

@ Under-load Protection / Dry-run Protector

@ Wide Current Adjustment Range

@ Definite Trip Time Characteristic

@ Manual (instantaneous) / Electrical (Remote) Reset
® Ambient Insensitive

o Fail-safe Operation

Protection Protection
Protective ltem Trip Time Protective ltem Trip Time
Undercurrent (Dry-run) O-TIME Undercurrent (Dry-run) O-TIME
Specification Specification
Current Setting Type Setting Range Current Setting Type Setting Range
05 0.5-6A 05 05-6A
30 3.0-30A 30 3.0-30A
60 5.0 - 60A 60 5.0 - 60A
100 - 600 05 Type fitted to External CT 100 - 600 05 Type fitted to External CT
(Current Ratio: 100/5A - 600/5A) (Current Ratio: 100/5A - 600/5A)
Trip Time Setting O-TIME 0.2 - 30 sec Trip Time Setting O-TIME 0.2-30sec
Reset Manual (Instantaneous) / Electrical (Remote) Reset Manual (Instantaneous) / Electrical (Remote)
Time-current Characteristics Definite Time-current Characteristics Definite
Power Supply Voltage 24 24VAC/DC Power Supply Voltage 24 24VAC/DC
110 110VAC 110 110VAC
220 220VAC 220 220VAC
Frequency 50/60Hz Frequency 50/60Hz
Contact Rating ~ Mode 1-SPDT (1C) Contact Rating ~ Mode 2-SPST (1a1b)
Rating 3A/250VAC Resistive Rating 3A/250VAC Resistive
Status Normally De-energized Status Normally Energized
Mounting 35mm DIN-rail / Panel Mounting 35mm DIN-rail / Panel
Typical Wiring Typical Wiring
L1213 L1213
INN.! e elnd oo anciymat for INR! SR A e,
}--)-- MCCB power supply to EOCR should be used. )--}-- MCCB power supply to EOCR should be used.
Q7 0/ 0. 7Y L1
R S A
1 e N L3101
e ot
T =i
9%
s = el
L~ Y &
L2

tj Shown without applied power("N" Type)

Normally De-energized
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Electronic AC Voltage Relay

| EVR

Features

@ Compact Design

@ Multiple Protection Functions

® 24 Hours Trip Cause Memory

@ Trip Indication & Troubleshooting — Ascertain Button
@ Manual / Electrical Reset

@ Ambient Insensitive

I EVR- PD/ FD Digital AC Voltage Relays

Features

e MCU & ASIC Based Compact Design

@ Multiple Protection Functions

e Wide Voltage Adjustment Range

e Digital Volt Meter and Digital Setting

® Trip Cause Display & Easy Troubleshooting
@ Manual / Electrical / Automatic Reset

o Adjustable Reset Timer

® Ambient Insensitive

O

Protection Protection
Protective ltem Trip Time Protective ltem Trip Time (EVR-PD/FD)
Over-voltage OVR-TIME Over-voltage OVR-TIME
Under-voltage UVR-TIME Under-voltage UVR-TIME
Phase Loss 0.5 sec Phase Loss 2'sec
Phase Reversal 0.5 sec Phase Reversal 0.1 sec
Voltage Unbalance 3sec
Specification Specification
Rated Voltage EVR - 220 EVR - 380 EVR-415 Voltage Setting Type Over-voltage (O-VOLT) | Under-voltage (U-VOLT)
220V 380V 415V 110 110- 150V 80- 120V
Voltage Setting OVR-VOLT 220 - 300V 380 - 460V 415 - 500V 220 220 - 300V 160 - 240V
UVR-VOLT 160 - 220V 300 - 380V 340 - 415V 440 380 - 500V 300 - 440V
Trip Time Setting OVR-TIME 05-2sec Trip Time Setting O-TIME 0.5-10sec
UVR-TIME 1-5sec U-TIME 0.5-10sec
Phase Loss Trip Time within 0.5 sec Control Voltage 220 AC/DC85 - 250V
Phase Reversal Trip Time within 0.5 sec (after Supply Power) Others AC/DC24, 48V (Optional Order)
Time-current Characteristic Definite Contact Rating Mode 1-SPDT(1C)
Contact Rating 1-SPDT(1C), 5A/250VAC Resistive Rating 3A/250VAC Resistive
Reset M Manual Reset Status Normally Energized
A Automatic Reset (Reset Time = 5 sec) Reset SW3=AUTO Reset Time: 1 or 5 sec (DIP-SW4)
TEST Trip in 1 sec (after Pushing TEST Button) SW3=MAN RESET Button
Trip Cause is memorized for 24 hours and Mounting PD 35mm Din-Rail / Panel
IR Trip Cause willbe indicated via LED FD DCU Flush
(Trip Cause Indication) by pushing Ascertain S/W. PCU 35mm DIN-Rail / Panel
Allowable Tolerance Voltage +5%
Time +15%
Typical Wiring Typical Wiring
L1 L2 L3 11 12 I.E
' LA ece A1
—oT NO 4
L: £E OFF
8| el
R2
o 'Ig? we| o we| Jon
Al NOZ NC
o offlo o \
9 A2 CONT > \JI

©
RESET
REMOTE

FEEC)

Q

L2(A2)

N Type only

A2

Shown without applied power (“N” Type)
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I DOVR/DUVR Eectonic oc Votage Relay

Features
@ Compact Design

@ Definite Trip Time-current Characteristic
@ Trip & Run Indication (LED)
e Confirm actual current and precise setting possible as it has

Voltage Meter.

@ Solid State DC Over-voltage / Undervoltage Protection.

| VR

Electronic DC Voltage Relay

Features

@ MCU (Micropro