
No regulation 

Item Standard description contents 
Insulation
resistance 

Rated closed
circuit and
breaking 
capacity 

Rated closed-circuit breaking capacity condition depends on operational load type. 

I : closed circuit, Ic :closed circuit breaking current, Ie :rated operational current, U:applied voltage,  
Ur : Commercial frequency or DC reset voltage, Ue : Rated operational voltage 
Note 1) Relation between breaking current and off time

Note 2) Ie≤100A:0.45 Ie>100A : 0.35 
Note 3) One-sided polarity : 25 times, counter-polarity : 25 times 
Note 4) 1.1Us:25 times, 0.85Us : 25 times

Type of
operational

load

AC-1

AC-3

AC-4

DC-1

DC-5

Closed circuit and breaking condition

Ic/ Ie Ur/Ue ON OFF Operating
time(s) time(s) Cycle(times)

1.5 1.05 0.8 0.05 (Note1) 50

8 1.05 (Note2) 0.05 (Note1) 50

10 1.05 (Note2) 0.05 (Note1) 50

1.5 1.05 1.0ms 0.05 (Note1) (Note3)

4 1.05 15.0ms 0.05 (Note1) (Note3)

cosØ
or L/R

Operational
load type

AC-1

AC-3

AC-4

DC-1

DC-5

Test condition of closed circuit and Breaking 

Ic / Ie Ur/Ue ON OFF Operating 
time(s) time(s) cycle(times)

1 1.05 0.8 0.05 (Note1) 6000

2 1.05 (Note2) 0.05 (Note1) 6000

6 1.05 (Note2) 0.05 (Note1) 6000

1 1.05 1.0ms 0.05 (Note1) 50(Note3)

2.5 1.05 7.5ms 0.05 (Note1) 50(Note3)

cosØØ
or L/R

Type of
operational

load

AC-3

AC-4

Closed circuit condition

Ic/ Ie U/Ue ON OFF Operating 
time(s) time(s) Cycle(times)

10 1.05 (Note2) 0.05 10 50(Note4)

12 1.05 (Note2) 0.05 10 50(Note4)

cosØ

Ic≦≦100
100＜＜ Ic≦≦200
200＜＜ Ic≦≦300
300＜＜ Ic≦≦400
400＜＜ Ic≦≦600
600＜＜ Ic≦≦800
800＜＜ Ic≦≦1000
1000＜＜ Ic≦≦1300
1300＜＜ Ic≦≦1600

1600＜＜ Ic

10
20
30
40
60
80
100
140
180
240

Breaking current Ic (A) OFF time (sec)

Regulated operation characteristic of closed circuit, breaking conditions 
about operational load type. 

Note1) Note 2)Same as closed circuit, closed circuit capacity table 
Note 3) One-sided polarity : 3000 times, Counter- polarity 3000 times

Operation
characteristics 

3. KSC IEC 60947-4-1 Standard Description
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1. Mechanical Durability 
Verified with special test 

Condition : 1) Unloaded switching 
2) Applying rated voltage, frequency at control coil 
3) Switching frequency is countermeasured type 
4) No part replacement 

Result : Contactor, thermal overload relay satisfies performance limit test. 
at room temperature, no wire loosening. Statistically one out of the following 
two tests is implemented 

•Single 8 test : 8 product test,passing when there are less than two product failures 
•Double 3 test : 3 product test, failure if there are more than two product failures 

If additional 3 products are passed, in case of 1 failure, it passes 
The recommended value of operation times(1,000,000 times) 

•0001, 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3, 10 

Item Standard description contents 

Durability

2. Electrical Durability 

Verified with special test. 
Attaching countermeasured condition depends on operational load type 
mechanical durability condition is 2) 3) 4) except for operational load type test condition 
are as follows

Result 
Contactor or starter after test should endure within the voltage twice that of rated
operational voltage Ue satisfying operation limit test (minimum 900V). 

AC-3 or AC-4 contactors should endure the given overload current from the following. 
Test implements with arbitrary voltage, contactor starts the test at room temperature.
Verify that the contactor after test is in the same condition as before the test with a
naked eye investigation.

*Minimum value is 5040A 

Overload
current limit
quantity of
contactor 

Rated operational current Test timeTest current ““r””

Ie≦630A

630A＜ Ie

AC-1

AC-3

AC-4

DC-1

DC-5

1

6

6

6

6

1

2.5

Total

Ie≦17

17＜ Ie

Ie≦17

17＜ Ie

entirely

entirely

1

1

1

1

1

1

1

0.95

0.65

0.35

0.65

0.35

1ms

7.5ms

1

1

1

6

6

1

2.5

1

0.17

0.17

1

1

1

1

0.95

0.65

0.35

0.65

0.35

1ms

7.5ms

8×Ie max / AC-3

6×Ie max / AC-3 *)

10 s

10 s

Operational
load 
type

Operational
load 
type

Rated
Operational

current

Rated
Operational

current

Closed circuit Breaking 

I/Ie U/Ue Power factor Ic/Ie Ur/Ue Power factor

Closed circuit Breaking 

I/Ie U/Ue time constant Ic/Ie Ur/Ue time constant
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Item Standard description contents

Cooperation 
with short 

circuit protection
device(SCPD) 

1) Short circuit    
condition part

* If no AC-3 designation, rated operational current at maximum 

** According to agreement between manufacturer and user. 
Coordination is distinguished type 1 or type 2 
short circuit test is implemented with estimated current "r" or short circuit current "iq" 
higher than "r" at rated condition part designated by manufacturer.

Estimated current "r" of rated operational current 

A contactor with a backup to a short circuit protection device and short circuit current 
at the regular condition part of starter should be verified by short circuit test.

0＜ Ie≦16

16＜ Ie≦63

63＜ Ie≦125

125＜ Ie≦315

1

3

5

10

315＜ Ie≦630

630＜ Ie≦1000

1000＜ Ie≦1600

1600＜ Ie

18

30

42

**

C Estimated
current““r””kA

Estimated
current““r””kA

Estimated
current““r””kA

Performance

Evaluation 

•It isn't harmful to humans
or the facility. 

•Part replacement and
repair is possible.

O CONote1) Note2)

test with each new product

A. Arc detection fuse, no connection conductor heater fusing.

C. No damage to conductor, terminal and conductor should not 
be excluded from the terminal.

H. Damage of main body is      
possible carry-out of part is  
impossible 

J. Main body damage is 
impossible Contact melting 
and fusion is possible

I. It satisfies withstanding    
voltage 2x 
Ue for one minute 
(min1000V) It satisfies withstanding

voltage 2x Ue for one minute 

K. TOR's characteristic 
satisfies characteristic    
curve  

D. No crack at insulating stand 

test with one new product 

•It isn't harmful to humans 
or the facility. 

•Continuous operational
is possible (contact melting 
and fusion is allowed) 

Type 1 Type 2

Degree of 
contamination 

Contactor and starter are used under the environment of degree of contamination
3 without designation by manufacturer. But, other degrees of contamination may be
applied depending on clean environmental conditions. 
Contamination Level 3 : There is  contamination with conductive characteristics. Or it
becomes conductive because of circuit disconnection, but normally dry non-conductive
contamination happens. 

Test 
conditions

O-CO

Note 1) Breaking by flowing current with protection device after circuit closing the main body contact. 
Note 2) Breaking by flowing current with protection device after circuit closing the short circuit current at main body contact. 

3. KSC IEC 60947-4-1 Standard Description 
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Item Standard description contents 

Test sequence

Test SequenceI 
(1) Temperature (2) Operation and operation limit 
(3) Insulation characteristic (withstanding voltage) 

Test Sequence II 
(1) Cosed circuit (2)closed circuit and breaking 
(3) Performance characteristic [(1) is omitted when AC-1] 

Test Sequence III 
(1) Short Circuit Test 

Starter which doesn't appear overcurrent operation cooperation between starter and 
short-circuit protection device by type of SCPD, rating and characteristic can be 
replaced with overload limit quantity test. 

Test Sequence IV 
(1) Overload current limit quantity 

Terminal
structure 

Connection
capacity

The manufacturer indicates that the maximum and minimum sectional area of conductive
part which is supplied to type(hard solid or flexible) and the number of conductors which is
possible to connect to the terminal at one time. 

Mechanical terminal strength test, terminal curvature test, tensile test, ring shaped conductor 
insertion test are necessary.

0＜ I≦8

8＜ I≦12

12＜ I≦15

15＜ I≦20

20＜ I≦25

25＜ I≦32

32＜ I≦50

50＜ I≦65

65＜ I≦80

80＜ I≦100

100＜ I≦115

115＜ I≦130

130＜ I≦150

150＜ I≦175

175＜ I≦200

200＜ I≦225

225＜ I≦250

250＜ I≦275

275＜ I≦300

300＜ I≦350

350＜ I≦400

1.0

1.5

2.5

2.5

4.0

6.0

10

16

25

35

35

50

50

70

95

95

120

150

185

185

240

18

16

14

12

10

10

8

6

4

3

2

1

0

00

000

0000

250

300

350

400

500

Test current
A

ISO
mm2 

AWG
MCM

< ISO/AWG >
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Item Standard description contents

Connection
capacity

Similar relation with ISO of conductor sectional area and ISO sectional area except for
the size written above is applied on both tables refer to the following. 

Standard sectional area of ring-shaped conductor 

ISO Section (mm2)
AWG / MCM

Size Related section
(mm2)

0.2

-

0.5

0.75

1

1.5

2.5

4

6

10

16

25

35

50

70

95

-

120

150

185

240

300

24

22

20

18

-

16

14

12

10

8

6

4

2

0

00

000

0000

250 MCM

300 MCM

350 MCM

500 MCM

600 MCM

0.205

0.324

0.519

0.82

-

1.3

2.1

3.3

5.3

8.4

13.3

21.2

33.6

53.5

67.4

85

107.2

127

152

177

253

304

3. KSC IEC 60947-4-1 Standard Description

Reference) (-) from the table is calculated with the size considering connection capacity. 
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4. Acquisition Standard Table 

Approval

IEC UL & CSA GB

CE UL & CSA - Tilva

Europe America     Canada       Korea     China

● ● ● ●

● ● ● ●

● ● ● ●

● ● ● ●

● ● ○

● ● ● ○

● ● ● ●

● ● ● ○

● ● ● ●

● ● ● ○

● ● ● ○

● ● ● ●

● ● ○ ●

● ● ● ● ●

● ● ● ● ●

● ● ● ● ●

Certification of marine classification association

KR LR BV NK ABS DNV

Korea      England  France        Japan    America    Norwa

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

○ ○ ○ ○ ○

● ● ○ ● ○

● ● ○ ● ○

● ● ○ ● ○

Type CCC

MC

MT

Device type

Abbrieviation

Mark 

Region

MC-6a

MC-9a

MC-12a

MC-18a

MC-22b

MC-32a

MC-40a

MC-50a

MC-65a

MC-75a

MC-85a

MC-100a

MT-12

MT-32

MT-63

MT-95

Verification

IEC

KEMA

Netherlds

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● Approved     ○ Estimated Approva

January 2009 standard 
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