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Electronic Motor Protection Relay ————

B Inverse time characteristics type(GMP 22/40/80)

@ Complete combination with GMC series
Magnetic Contactors

EMPR Magnetic contactors

GMP22-2P/3P/3PR [GMC-9, GMC-12, GMC-18, GMC-22

GMP40-2P/3P/3PR | GMC-32, GMC-40

GMP80-2S/3S/3SR | GMC-50, GMC-65, GMC-75, GMC-85

@ Various protect functions

Protecion
Model Over [ Phase | g | Asym- [Reverse
current | failure metry | phase
2P/2S/2T o [ . — =
3P/3S/3T . ° ° ° —
3PR/3SR/3TR . . ° ° .

- Over current protection : Operate according to the inverse time
characteristic curve
- Phase failure protection : Trip within 3 seconds when the phase
failure rate is over 70%
(Note:When it is 2CT model, only two-
phase protection is available)
- Stall protection : Operate according to the inverse time
charactaristic curve
- Asymmetry protection : Trip within 5 seconds when the phase
failure rate is over 50%
- Reverse phase protection : Trip within 1 second

@ Common use of the Screw type and Tunnel type

If you remove the screw holder, you can use it as tunnel type wiring
(Applicable to various installation and wiring method)

@ Complete digital type motor protection relay
with built-in MCU(Micro-processor Control Unit)
Real time data processing and high accuracy increase the reliability

@ Applicable to the Inverter circuit
It is strong against the harmonic distortion and applicable to the
inverter control circuit
(Frequency range:20~200Hz, exclude the reverse phase model)

@ with inverse time characteristics, it is adequate
to protect a motor
It has inverse time characteristics (the operating time change
according to the value of the over current) and excels in motor
protection use

@ Compact size and elegant outlook

With compact size and elegant outlook, it makes the polished and
high class brand image

@ Various installation method
35mm Din rail mounting is available with additional mounting
bracket (Optional)

@ Indicate the cause of the fault by the LEDs
When it is tripped, we can check the causes of the fault by seeing the LED on it

and we can troubleshoot the causes in a short time

Condition Red O.L LED Green Fault LED Note
Normal | Off Off
% On 0.4 second
s Overcurrent | & I I I I I I I I off interval
S 0ff
oo ) I |
On 1 Times
N R N
off 3second
Phase on 2 Times
een| o | 11 1) |2
(3CT) 0ff 3second
- On 3 Times
Z T |on _ & I I I I I I for
off 3second
Phase | On L.
failure(2CT) (;e;f ._-_-_ Protect 2phases of 3phases, trips within 3sec.
Reverse (3&" %" One after
phase(3CT) off I I I I off I I I I the other




Ratings
GMP GMP22- GMP GMP22-
HEEE btz 22-2S | 3S/3SR | 22-2T | 3T/3TR
Type Pin type Screw type Tunnel type
No. of CT 2CT 3CT 2CT 3CT 2CT 3CT
Protection ~ Overcurrent [ ) [ [ ) [ ) [ [ ]
Phase failure @ Notel) [ o o o o
Stall [} [ ) [ ) [ ) [ [ )
Asymmetry = [ = [ ) = [ )
Reverse phase | — O (3PR) — O (3SR) — O (3TR)
Current setting range(A) 0.3~15
1~5
4.4~22
Operating time characteristics Inverse time characteristics
Time setting  Inverse time 0~30 sec
(se0) Reset time Manual reset (Prompt)
Reset after 1 Min. (Optional)
Allowable Current +5%
error Time +5%(or+0.5sec)
Control Voltage AC 110V/220V(+10%) | AC 100~260V
power Frequency 50/60Hz
Aux. contact ~ Contact 1SPDT(1c) Note2) 2SPST(When power applied, 1alb)
Ratings 5A/250VAC Resistive load 3A/250VAC Resistive load
Operate (954+ 96 Close) (954+ 96 Close) (97498 Open)
Insulation resistance Min 100} at 500vdc
Surge endurance(IEC 1000-4-5) | 1.2x50us 6KV Apply the standard wave
Fast transient burst(IEC 1000-4-4) | 2.5kV/5min.
Environment Operation | -25~70C
Temperature Storage -30~80C
Relative humidity | 30~90%RH(No freezing)
Trip indicator Red LED Red/Green LED Red LED ‘ Red/Green LED | Red LED Red/Green LED
Dimension(mm) WxHxD 44X T71x78 53x775x875 53x68x87.5 53x38x87.5
Mounting type Direct mount onto a MC Separate mount(Screw or Din-rail) Note3)
Applied MC GMC-9, GMC-12, GMC-18, GMC-22
Certification UL, CUL, CE

Notel) When it is 2CT model, only two-phase protection is available

Operating and setting method 2

RC(A) Knob

OLLED(2CT)
O.L/FAULTLED

€]

Note2) 1alb Aux. switch is optional in GMP 22-2P model

Check the operation of the output contact

TEST/RESET Button

O . o
ov TEST/
FAULT  RESET

0. 20
| + ‘30

~

TIME Knob

1. Check the rated voltage and apply the control power
to Al and A2 terminal

Do not apply 220V to 110V use model

turned on and the EMPR is tripped
3) When you press the ‘Test/Reset’ button under the EMPR is
tripped, the O.L LED is turned off and the EMPR is reset

it is reset after 1 Min.(Optional)

Note3) The bracket for Din-rail mount is optional

. Check the TEST/RESET button operation

1) Check if the control voltage and wiring method is correct
(Refer to the wiring diagram)
2) When you press the ‘Test/Reset’ button, the O.L LED is

4) Auto reset function: When it is tripped by the over current,

Caution) For safety, when the moter is operating the ‘Test/Reset’ button do

not work
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Ratings

Model GMP40- | GMP40- | GMP40- | GMP40- | GMP40- | GMP40- | GMP80- | GMP80-
2P 3P/3PR 2S 3S/3SR 2T 3T/3TR 2S 3S/3SR

Type Pin type Screw type Tunnel type Screw type
No. of CT 2CT 3CT 2CT 3CT 2CT 3CT 2CT 3CT
Protection ~ Overcurrent o [ ) o o o [ [ [ )

Phase failure [ ) [} [ ) [ ) [ ) [ ) [ ) [ )

Stall [ ) [} [ ) [ ) [ ) [ ) [ ) [ )

Asymmetry = [ ) = o = (] = [ ]

Reverse phase | — O (3PR) — ® (3SR) — o (3TR) — O (3SR)
Current setting range(A) 4~20

16~80
8~40

Operating time characteristics | Inverse time characteristics
Time Inverse time 0~30 sec
setting Reset time Manual reset (Prompt)
(sec) Reset after 1 Min.(Optional)
Allowable Current +5%
error Time +5%(or+0.5sec)
Control Voltage AC 100~260V
power Frequency 50/60Hz
Aux. contact  Contact 2SPST(When power applied, 1alb)

Ratings 3A/250VAC Resistive load

Operate (954+96 Close) (974 +98 Open)
Insulation resistance Min 10010 at 500Vdc
Surge endurance(IEC 1000-4-5) | 1.2 x50us 6kV Apply the standard wave
Fast transient burst(IEC 1000-4-4) | 2.5kV/5min.
Environment Operation | -25~70C
Temperature Storage | -30~80C

Relative humidity | 30~90%RH((No freezing)
Trip indicator Red LED | Red/Green LED| Red LED | Red/Green LED | Red LED Red/GreenLED | RedLED [ 2Red LEDs
Dimension(mm) WxHx D 53X 775x%875 53x68x87.5 53x38x87.5 89x775x97.4

) ! . Direct/Separate mount
Mounting type Direct mount onto a MC Separate mount(Screw or Din-rail) o
(Screw or Din-rail ) Note1)

Applied MC GMC-32, GMC-40 GMC-50, GMC-65, GMC-75, GMC-85
Certification UL, CUL, CE

3. Set the operating time

The operating time is set on the base of 600% of the rated current in

the characteristic curve

1) Set the operating time by considering the operating time and start

current according to the types of the load

(Ex.: If the start current is 600% of the normal operation current and the
staring is 10sec, set the time knob around 11~12sec. with 10~20%margin)

2) Operating time range is 0~30sec

3) If the time knob is set to 10sec, the EMPR is tripped when the start
current (600% of the rated current) is applied for 10sec

Caution: The EMPR with inverse time characteristics can be tripped to protect the motor when

the motor is started a few times continuously

When a motor is frequently changing the rotating direction (forward and reverse),

set the operating time longer

For the crane and hoist use, select the EMPR with definite time characteristics

4. Set the operating current

from the over current

range of an EMPR
2) Set the ‘RC’ (Rated current) knob to the maximum value and then

start a motor
3) Under normal motor operation, rotate the ‘RC’ knob to the

counterclockwise until the ‘O.L" LED turned on&off

Set the current by considering the rated current of a motor to protect

1) Check if the rated current of a motor is within the current setting

The current at this point in the 100% current rating under real load
4) At this point, rotate the ‘RC’ knob to the clockwise until the

‘O.L" LED turned off. In general case the setting value is around

110~120% of the rated current

Ex) When the ‘O.L" LED flickering at 20A, the setting current will

be 22A(=20x1.1)

Notel) The brackets for connection is offered standard



Type Dimensions (mm) Weight(cTiacT)

r‘L‘ 0.15kg
- n 62.2
5-M3.5screw @
GMP22-2P - % 3
\
\,
% KM?@% B
L ==
3-Mé4screw A §_2>‘ = 44~;4.7
ENARgIN -
44 78
% Din-rail mount is not available
0.18k
iy . ‘ ’
;7 Nl
6-M3.5screw
GMP22-3P \[@® ©° @ |g ¢ 3
GMP22-3PR 5 o C
\ I
[l e e Rt | A A
/ \a
72 ‘ \g% 15.7
_3-Mdscrew 404 53<ﬂ> 7 27.8
% The bracket for Din-rail mount is optional
0.20kg/0.22kg
14
‘ 65.1
e i /T
GMP40_2P 6-M3.5screw 710
GMP40-3P el © ( 1
GMP40-3PR . \
3-M4screw
875 % The bracket for Din-rail mount is optional
0.19kg/0.21kg
53
10.2 1
GMP22-2S
GMP22-3S N[ T
6-M3.5screw
GMP22-3SR @ OoOo@®|s C
GMP40-2S e =
\ B ==
GMP40-3S Y . = = —
GMP40-3SR 2] ezl U
3-M4screw 44
% The bracket for Din-rail mount is optional
0.14kg/0.16kg
GMP22-2T ‘ 875 ‘ a
GMP22-3T 6-M3.5screw =
GMP22-3TR g Y —
GMP40-2T y C ) el
§ \ ‘?“{L{{f}
GMP40-3T ‘ = = B
I |
GMP40-3TR
% The bracket for Din-rail mount is optional
0.42kg/0.46kg
20 & 57 i
6-Méscrew | i'—I——I—
GMP80-2S 2 (@ [#]] 0 | gl
GMP80-3S Floo @ @ WE 8
95J56]| & A ©
GMP80-3SR ] @ ® © =i == " MMM
o\ l¢[® = & &
9 &\G-Mztscrew & LL . T
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Class 5 (5sec.)

1000
\
\
\
100
\
\
10
5
Cold
1
Hot
0.1
100 600 1000
Class 15 (15sec.)
1000
3
100 \
\\
15
10
Cold
1
Hot
0.1
100 600 1000
Class 25 (25sec.)
10000
1000 \\
100 \\\
25
20
e Cold
1 N Hot
e 600 1000

Class 10 (10sec.)

1000
\
\
\
100
A\
\
\
AN
10
Cold
-
\\Hm
0.1
100 600 1000
Class 20 (20sec.)
10000
1000 \\
100 \\
20
10
Cold
1 Hot
100 600 1000
Class 30 (30sec.)
10000
1000 \\\\
1
\
100 \\\
30
10 ™ Cold
N
1 \\Hm
100 600 1000



@ Wiring method

5

g
° 2
a8

MC

EMPR

O]
GMP22-2P(1c)

R s T

L.

OFF
(RESET)

2
)TRIP
N

O]

—
FUSE | IIEI
'-:I'E{-- OFF
(RESET)
oj Oj oj )
N
mc CY) TRIP
ON 7’ N
| |
A e @ =T
EMPR '
VEMPR e
1
l | ! _ATz %

Combination with an external CT

Note) 3CT type EMPR can not be used to the single(1) phase motor.

@ Contact configurations

R s T

55,

MC

~3
~3
~3

EMPR

O]

GMP-[(1a1b)

o o o
wisf

"

VI w

!

c

oglog|o
MCs

OFF
(RESET)

MCuMagnetic Contactors for

MCw Povgver use

MC Magnetic Contactors for

°|motor operation use

MCs|Magnetic Contactors for
mofor starting use

19T |Timer

19X |Contactor Relays

Y-A Wiring

When you use the EMPR inside of the line,
apply the 1/4/3 value of the rated current.

Al |A2]

[96]95] 98

R/1/L1]s/3/L2]T/5/L3

1 1
A1]A2 ]| 95%)| 97] 98

Al [n2][95]96]97] 98

A1l A2][95] 96 97] 98

atl]az]95]96]97]98

U/2/T1]v/4/T2]W/6/T3

U/2/T1]v/4/T2] W/6/T3

u/2/T1|v/a/12 [Wie/T3

u/2/T1 | v/a/T2 [ w/e/T3

GMP22-2P(1c)

GMP22-2P(1alb)- Option

GMP22-3P, GMP40-2P/3P

GMP[-S

GMP-T
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B Definite time characteristics type (GMP-60T)

9 Characteristics
« Small size, economical

« Delay time setting in starting and operation

« Over current, phase failure protection

« Definite time characteristics
+ Wide current setting range
« Screw or Din-rail mounting

2 Protection

« Over current : Trips the over current after setting time

+ Phase failure : Under phase failure condition over

current flows

The EMPR tripped if it is over the setting over-current

» Contact configuration

Main circuit

OO0

NMENEIEIE
Operational Output circuit
circuit

9 Tunnel type EMPR protects the current

under 0.1A

+ The tunnel type EMPR with 0.5~6A nominal current,
can detect the current under 0.1A
If we increase the number of times of a wire pass
through the CT (Tunnel), the EMPR can detect the

lower current

) Ratings (Tunnel type)

Model GMP60T
Type Tunnel type
No. of CT 2
Over current °
Phase failure A Notel)
Protection Stall —
Asymmetry =
Reversephase | —
Current setti 056
i
5~60
Operating time characteristics Definite time characteristics
) . Starting time 0.2~30
Time Setting Operating time 0.2~15
(sec.)
Reset time Manual reset
Allowable Current +5%
error Time +5%(or £0.5 sec.)
Voltage 180~260V (110V / 440V) Note2)
Control power
Frequency 50/60Hz
AU Contact 1SPDT (1c)
_ Ratings 5A 250Vac, resistive load
Operation 954+ 96close

No. of times to

Current setting

Insulation resistance

Min. 50} at 500Vdc

Surge indurance(IEC 1000-4-5)

7kV(6times for 1min. Interval)

Fast transient burst(IEC 1000-4-4)

2.5kV/5min.

pass through range
1 0.5~6
2 0.25~3
3 0.17~2
4 0.12~15

Environment Operation -25~70C
Temperature Storge -50~80C
Relative humidity 46~85 RH(No freezing)
Trip indicator LED
Dimension(mm) WxHxD 72x63 %69

Mounting type Separate mount(Screw & Din-rail)
Applied MC GMC-9, 12, 18, 32, 40, 50
Certification UL, CUL, CE

Note) 1) Under phase failure condition over current flows
The EMPR tripped if it is over the setting over current

2) () are optional specifications



External dimensions

Type Dimensions(mm) Mounting dimensions(mm) Weight(kg)
487 95
23.7 2-¢12
. A A A
O o O "
3 R2.5 25
GMPEOT | o e 0.14
g3 O @@ 0O s o
RN KX (X)X (% éﬁn{[] !
'—ur_@—u—
54.2 5:M3.5 55
72 69 1] 625 5
Characteristics curve Wiring method
Time(sec)
MCCB
N
9
7 N OgOgO
m///
5
N l—g
3 oo
—O| [
=N ]
@ [« For additional
100 150 200 300 400 500 600 B e
Current(%) EMPR
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@ Operation & setting

TEST/RESET Button

» Tunnel type mounting
1. Check the Test/Reset button operation

D-TIME Knob O-TIME Knob

® Check if the EMPR operate in overcurrent

@ Check if the wiring is correct (Refer to the wiring diagram)

@ Set the 'D-Time' and 'O-Time" knob to the min. ratings

@ When the 'Test' button is pressed under tripped condition,
the'O.L" LED is turned off

@ When you press the 'Test' button again then the lamp turned off and the
EMPR reset

RC(A) Knob

Note) In operation, even though you press the ‘Test/Reset' button, the EMPR do not trip

2. Set the operating time (Definite time characteristics)

® D-time (Delay time) : 0.2~30 sec

The motor starting current, which flows when the motor is starting, is Time(sec)
generally 600~800% of the rated current and the delay time varies according to
the load condition. It is the time during which the EMPR do not operated by \
over-current during the starting time 9
O Set the delay time by use of the 'D-time' knob 7 N
© In case you do not know the delay time, start the motor by setting the 'D-time" knob
to the max. position and after checking the time during which the staring current 3 N
become stable, set the D-time (In general pump, the setting time is 3~5 seconds) 3
Note) The time delay is forced time delay type, therefore if you make a mistake to select the time, 1 \
the motor may be burn

. . ) ) . . 100 150 200 300 400 500 600
@ The operating time is the time during which the EMPR tripped by the over- Curent (%)
current. The EMPR is tripped after the selected operation time e -
+ Definite time characferistics curve

@ Set the operation time by the 'O-time' knob
® In special case such as for mechanical shock relay, if you set the 'O-time' to the min value, the EMPR iis tripped at once

Note) Generally set it to 4~6 seconds

3. Set the operating current (Similar to that of the pin type & screw type)

@ Set the operation current to protect from over current. Set the current by considering the rated current

@ Start the motor by setting the 'RC" knob to the maximum position
@ Under operating condition, rotate the 'RC' knob to the counterclockwise until the 'O.L' LED turned on&off.
The current at this point is the value (100%) under real load condition
@ Rotate the 'RC" knob to the clock-wise until the 'O.L" LED turned off. In general case the setting is 110~120% of the rated current

0 15 2 0 1 20‘&
25

5 25 | 5
3 30 Y 3 30
/O‘\

le=21A Es> le=23A

(ex: When the 'O.L' LED glittings at 21A, the setting current will be 23A (=21*1.1))



4. Check the LED condition when operation

@® Over-current
-The EMPR is not tripped during the D-time under over-current but the O.L LED turned on and off to indicate that the over-current flows
- If the EMPR is tripped after D-time the O.L LED turned on
© Phase failure
- If a motor does not rotate under phase failure, the high current may flows.
At this time a motor is protected by the over-current protection function

Condition Red O.L LED Note

Operation normal Off

Overcurrent Oné& Off . . . On&0ff under over current

B Motor selection

Nominal [ Current setting 220~240VAC 440-480VAC
current range(A) 3 phase motor ratings KW(Hp) Fullload current (A) 3 phase motor ratings KW(Hp) Fullload current (A)
15 0.3-15 ~0.18 (~0.25) 15 0.12~0.55 (~0.75) 16
5 15 0.18~0.75 (0.25-1) 48 0.25-15 (0.33-2) 4
22 4.4-22 1.1~4 (1.5~5.5) 18.8 3=14" (4~15) 24
20 4-20 0.75~3.7 (1~5) 17.4 2.2~715 (3~10) 17
40 8-40 2.2-15 (3-10) 34 4~15 (5.5~20) 325
80 16-80 4~185 (5.5~25) 79 7.5-37 (10~50) 74
06 0.5-6 0.09~0.75 (0.13~1) 4.8 0.09~22 (0.13~3) 55
30 330 0.37-5.5 (0.5-7.5) 26 1.1-11 (15~15) 24
60 560 11-11 (1-15) 48 3-22 (4~30) 465

Note) The above values are the reference ones by AC3 class standard squirrel cage motor.
The values may be changed according to the class and the manufacturer of a motor.

B Ordering information (Type designations)

CMPO-©0 0 O
o e

Frame | Currentsettingvalue| Type CT No. Wiring method Reverse phase Operating power
- i Without h R -~
03~15A 2 2cT P [Pin type ol 1 AC100-260V

2 1~5A Direct/ 3 3CT S | Screw type R \#g{leg%%rsephase 220 | AC220v
4.4~22A Screw/ T | Tunnel type 110 | AC110V
4~20A Tunnel

40
8~40A

80 16~80A Screw

Frame | Currentsetting value |  Type Operating power
0.5~6A 110 [ AC85~120V

60 3~30A Tunnel 220 | AC180~260V
5~60A
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