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Test item description ..................... : AC Contactor 

Trade Mark ...................................... : Schneider Electric 

Manufacturer ................................... : SCHNEIDER ELECTRIC INDUSTRIES SAS /  

31,rue Pierre Mendes France-38050 Grenoble Cedex 9-France 

Model/Type reference : LC1E06é, LC1E09é, LC1E12é, LC1E18é 



                            

 

Ratings : 

 

Ui: 690V; 

LC1E06é̔ 

Ith̔20A̕ 

AC-3̔Ue/ Ie̔220/230/380V/6Ă400/415V/4.9A̕ 

AC-4̔Ue/ Ie̔220/230/380V/5Ă400/415V/4.1A̕ 

LC1E09é̔ 

Ith̔25A̕ 

AC-3̔Ue/ Ie̔220/230/380V/9Ă400/415V/8.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/7.5Ă400/415V/7.1A̕ 

LC1E12é̔ 

Ith̔25A̕ 

AC-3̔Ue/ Ie̔220/230/380V/12Ă400/415V/11.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/10Ă400/415V/9.6A̕ 

LC1E18é̔ 

Ith̔32A̕ 

AC-3̔Ue/ Ie̔220/230/380V/18Ă400/415V/15.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/15Ă400/415V/13A̕ 

Us̔AC24V, 36V, 48V, 110V, 220V, 240V, 380V, 415V, 440V 

50Hz̕ 

AC24V, 110V, 220V, 380V, 440V 60Hz; 
AC24V, 48V, 110V, 220V, 230V, 380V 50/60Hz; 

3P̕ 

IP20; 
Auxiliary Circuits (body contact): 
Ith:10A; 
AC-15:Ue/Ie:380V/1.3A, 660V/0.75A; 
DC-13:Ue/Ie:220V/0.3A; 
1NO, 1NC 
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Testing procedure and testing location: 

S CB Testing Laboratory: Shanghai Testing & Inspection Institute for Electrical 
Equipment (STIEE) 

Testing location/ address ................... : 

 

505 Wu Ning Road Shanghai P. R. China 

 Associated CB Laboratory:  

Testing location/ address ................... : 

 

 

 Tested by (name + signature) .. : Zhuang Xiaoli  

 Approved by (+ signature) ........ : Wei Qingyuan 
 

 

 Testing procedure: TMP  

Testing location/ address ................... : 

 

 

 Tested by (name + signature) .. :   

 Approved by (+ signature) ........ :   

 

 Testing procedure: WMT  

Testing location/ address ................... : 

 

 

 Tested by (name + signature) .. :   

 Witnessed by (+ signature) ...... :   

 Approved by (+ signature) ........ :   

 Testing procedure: SMT  

Testing location/ address ................... : 

 

 

 Tested by (name + signature) .. :   

 Approved by (+ signature) ........ :   

 Supervised by (+ signature) ..... :   
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List of Attachments (including a total number of pages in each attachment): 

Summary of testing: 

Although it is not mentioned on first page, the following standards were also taken into consideration, no 
deviation was found: IEC 60947-1:2007 + A1:2010 + A2:2014 

Tests performed (name of test and test clause): 

Main TestinĝIEC 60947-4-1̃    
Test Sequence I: LC1E1810R5 Us̔AC440V 50Hz  (#01)    
Only for temperature rise LC1E0610R5 Us̔AC440V 50Hz  (#02)    
 LC1E0910R5 Us̔AC440V 50Hz  (#03)    
Only for operation limits: LC1N0610B5 Us̔AC24V 50Hz  (#04)    
and operating LC1N0610F5 Us̔AC110V 50Hz  (#05)    
 LC1N0910M6 Us̔AC220V 60Hz  (#06)    
 LC1E0910Q6 Us̔AC380V 60Hz  (#07)    
 LC1E1210M7 Us̔AC48V 50/60Hz  (#08)    
 LC1E1210P7 Us̔AC230V 50/60Hz  (#09)    
Test Sequence II: LC1E0610M5 Us̔AC220V 50Hz    (AC-4) (#10)    

 LC1E0610M5 Us̔AC220V 50Hz    (AC-4) (#11)    

 LC1E0910M5 Us̔AC220V 50Hz    (AC-4) (#12)    

 LC1E0910M5 Us̔AC220V 50Hz    (AC-4) (#13)    

 LC1E1810M5 Us̔AC220V 50Hz    (AC-4) (#14)    
 LC1E1810M5 Us̔AC220V 50Hz    (AC-4) (#15)    
Test Sequence III: LC1E0610M5 Us̔AC220V 50Hz   ñrò  ̂#16̃    
 LC1E0610M5 Us̔AC220V 50Hz  ñIqò  ̂#17̃    
 LC1E1810M5 Us̔AC220V 50Hz   ñrò  ̂#18̃    
      

Auxiliary TestinĝIEC 60947-5-1̃:    
Test Sequence II: LC1E0610M5 Us̔AC220V 50Hz  (#23) (AC-15)    
 LC1E0610M5 Us̔AC220V 50Hz  (#24) (AC-15)    

 LC1E0610M5 Us̔AC220V 50Hz  (#25) (DC-13) 
   

   
   

Test Sequence III: LC1E0610M5 Us̔AC220V 50Hz  (#20) (AC-15) 
   

 LC1E0610M5 Us̔AC220V 50Hz  (#21 (AC-15) 
   

 LC1E0610M5 Us̔AC220V 50Hz  (#22) (DC-13) 
   

   
   

 

Testing 

location: 

Shanghai 
Testing & 
Inspection 
Institute for 
Electrical 
Equipment 
(STIEE)/ 505 
Wu Ning Road 
Shanghai  

P. R. China 

Summary of compliance with National Differences 

List of countries addressed:/ 

 

 

 

 The product fulfills the requirements of _________ (insert standard number and edition and 

delete the text in parenthesis or delete the whole sentence if not applicable) 
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Copy of marking plate 
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Copy of marking plate 
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Copy of marking plate 
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Test item particulars ................................................... : - 

Classification of installation and use ....................... : - 

Supply Connection ...................................................... : - 

 ....................................................................................... :  

Possible test case verdicts:  

- test case does not apply to the test object ............ : N/A 

- test object does meet the requirement .................. : P (Pass) 

- test object does not meet the requirement ............ : F (Fail) 

Testing .......................................................................... :  

Date of receipt of test item ......................................... : 2017-02 

Date (s) of performance of tests ................................ : 2017-02~2017-03 

 

General remarks: 

The test results presented in this report relate only to the object tested. 
This report shall not be reproduced, except in full, without the written approval of the Issuing testing 
laboratory. 
"(See Enclosure #)" refers to additional information appended to the report. 
"(See appended table)" refers to a table appended to the report. 

 

Throughout this report a  comma / S point is used as the decimal separator. 
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Remarks: 

This test report must be read in conjunction with test report NO. 00901-CB2013CQC-056524-M1 

The original CB certificate No. is CN30625-M1 

The original test Report Ref. No. 00901- CB2013CQC-056524-M1, dated 2015-09 was modified on  

2017-02  to include the following changes. 

Serial No. Item Before change After change 

1  
General 
assembly 
drawing 

S1A75599 NVE44435, NVE43899 

2 
Clearance 
between open 
contacts 

4.1 mm 
4.1 mm(LC1E06~12é), 
3.9mm(LC1E18é) 

3 
Initial pressure 
of contact 

1.05N 1.25N 

4 
Terminal 
pressure of 
contact 

1.45N 1.72N 

5 
Over-travel of 
contact 

1.4mm 
1.4 mm(LC1E06-12é), 1.6mm 
(LC1E18é) 

6 
Number of 
windings 

580~11620  528~10050 

7 
Diameter of the 
winding wire 

0.085~0.335mm 0.085~0.4mm 

8 
Dimension of 
the contacts 

LC1E09é: ű3.5Ĭ1mm; 
LC1E18é: ű4Ĭ1mm 

LC1E09é:ű4Ĭ1mm; 
LC1E18é: ű4Ĭ1.1mm 

9 

Type/Model 

Serial number 
of enclosure 
and Arc Shield 

TUFNYL RB25T1 GREY 297 
MG-3133B 

TUFNYL RB25T1 GREY 297 
MG-3133B 
STARFLAM AFR450X2 

10 
Explanation of 
type 

LC1E̔AC Contactor economy 

type 
LC1E̔AC Contactor optimized type 

11 Add new type  / LC1E0601B5S250 
 

Manufacturerôs Declaration per Sub-clause 4.2.5 of IECEE 02: 

The application for obtaining a CB Test Certificate 
includes more than one factory location and a 
declaration from the Manufacturer stating that the 
sample(s) submitted for evaluation is (are) 
representative of the products from each factory has 
been provided ................................................................ : 

 Yes 

SNot applicable 

When differences exist; they shall be identified in the General Product Information section. 

Name and address of factory (ies) ........................... : SCHNEIDER ELECTRIC INDIA Pvt. Ltd /  

SURVEY NO 215, VILLAGEï GAGILLAPUR MEDAK 
ROAD,RANGAREDDY DISTRICT,HYDERABAD ï 
500 043, (A.P.) INDIA 
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General product information: 

LC1E06é, LC1E09é, LC1E12é, LC1E18é 
Ui: 690V; 

LC1E06é̔ 

Ith̔20A̕ 

AC-3̔Ue/ Ie̔220/230/380V/6Ă400/415V/4.9A̕ 

AC-4̔Ue/ Ie̔220/230/380V/5Ă400/415V/4.1A̕ 

LC1E09é̔ 

Ith̔25A̕ 

AC-3̔Ue/ Ie̔220/230/380V/9Ă400/415V/8.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/7.5Ă400/415V/7.1A̕ 

LC1E12é̔ 

Ith̔25A̕ 

AC-3̔Ue/ Ie̔220/230/380V/12Ă400/415V/11.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/10Ă400/415V/9.6A̕ 

LC1E18é̔ 

Ith̔32A̕ 

AC-3̔Ue/ Ie̔220/230/380V/18Ă400/415V/15.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/15Ă400/415V/13A̕ 

Us̔AC24V, 36V, 48V, 110V, 220V, 240V, 380V, 415V, 440V 50Hz̕ 

AC24V, 110V, 220V, 380V, 440V 60Hz; 
AC24V, 48V, 110V, 220V, 230V, 380V 50/60Hz; 

3P̕ 

IP20; 
Auxiliary Circuits (body contact): 
Ith:10A; 
AC-15:Ue/Ie:380V/1.3A, 660V/0.75A; 
DC-13:Ue/Ie:220V/0.3A; 
1NO, 1NC 
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LC1E 09 10 F 5 S250 

I II III IV V VI 

 

I Basic product type: 
LC1E   AC Contactor optimized type 
 

II Product size 06̆09̆12̆18 

 

III Auxiliary contact type 
10: 1NO  
01: 1NC 

IV Coil code 
See table2 

 

V Coil frequency (See table2) 
5: 50Hz 
6: 60Hz 
7: 50/60Hz 
 

VI Specification code 
Blank: standard version 
S250: customized product for one specific 
customer (only for LC1E0601B5S250) 

 
Table2     
 

Coil voltage code voltage -frequency 

B5 24V-AC50Hz 

CC5 36V-AC50Hz 

E5 48V- AC50Hz 

F5 110V- AC50Hz 

M5 220V- AC50Hz 

U5 240V- AC50Hz 

Q5 380V- AC50Hz 

N5 415V- AC50Hz 

R5 440V- AC50Hz 

B6 24V-AC60Hz 

F6 110V-AC60Hz 

M6 220V-AC60Hz 

Q6 380V-AC60Hz 

R6 440V-AC60Hz 

B7 24V-AC50/60Hz 

E7 48V- AC50/60Hz 

F7 110V- AC50/60Hz 

M7 220V- AC50/60Hz 

220~240V-60Hz P7 230V- AC50/60Hz 

Q7 380V- AC50/60Hz 
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- kind of equipment .................................................................. : AC Contactor 

- number of poles..................................................................... : 3P 

- kind of current (a.c. or d.c.) ................................................... : a.c 

- interrupting medium .............................................................. : Air 

- method of operation .............................................................. : Moto-driven 

- method of control................................................................... : Automatic 

- method of change-over for particular types of starters ......... :  

- method of connecting for particular types of starters ........... :  

- rated frequency...................................................................... : 50Hz 

- rated duties ............................................................................ :  interrupted duty, uninterrupted duty 

-Utilization category ................................................................. : AC-3, AC-4 

Rated and limiting values, main circuit  

Rated voltages  

- rated operational voltage Ue (V) ........................................... : 220/230/380V/400/415V; 

- rated stator operational voltage Ues (V) ............................... : - 

- rated rotor operational voltage Uer (V) ................................. : - 

- rated insulation voltage Ui (V) ............................................... : 690V 

- rated stator insulation voltage Uis (V) ................................... : - 

- rated rotor insulation voltage Uir (V) ..................................... : - 

- rated impulse withstand voltage Uimp(kV) ........................... : 6kV 

- rated starting voltage of an auto-transformer starter ............ : - 

Currents or powers  

- conventional free air thermal current Ith (A) ......................... : LC1E06é̔Ith̔20A̕ 

LC1E09é̔Ith̔25A̕ 

LC1E12é̔Ith̔25A̕ 

LC1E18é̔Ith̔32A̕ 

- conventional enclosed thermal current Ithe (A) .................... :  

- conventional stator thermal current Iths (A)  ......................... :  

- conventional rotor thermal current Ithr (A)  ........................... :  
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- rated operational current Ie (A) or rated operational powers : LC1E06é̔ 

AC-3̔Ue/ Ie̔220/230/380V/6Ă

400/415V/4.9A̕ 

AC-4̔Ue/ Ie̔220/230/380V/5Ă

400/415V/4.1A̕ 

LC1E09é̔ 

AC-3̔Ue/ Ie̔220/230/380V/9Ă

400/415V/8.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/7.5Ă

400/415V/7.1A̕ 

LC1E12é̔ 

AC-3̔Ue/ Ie̔220/230/380V/12Ă

400/415V/11.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/10Ă

400/415V/9.6A̕ 

LC1E18é̔ 

AC-3̔Ue/ Ie̔220/230/380V/18Ă

400/415V/15.5A̕ 

AC-4̔Ue/ Ie̔220/230/380V/15Ă

400/415V/13A̕ 

- rated stator operational current Ies (A) or rated stator 
operational powers .................................................................. : 

 

- rated rotor operational current Ier (A)  .................................. :  

- rated uninterrupted current Iu (A) .......................................... :  

Normal load and overload characteristics  

- ability to withstand motor switching overload currents ......... :  

-rated making capacity ............................................................ :  

-rated breaking capacity .......................................................... :  

-conventional operational performance................................... :  

Starting and stopping characteristics of starters  

-service conditions for starters ................................................ :  

Rated conditional short-circuit current  

- rated prospective short-circuit current "r" (kA) ...................... : 1kA,3kA 

- rated conditional short-circuit current Iq (kA) ........................ : 30kA(660V) 

-type of co-ordination ............................................................... : Type 2 

-Pole impedance of a contactor (Z) ......................................... :  

Control circuits  

The characteristics of electronic control circuits  

- kind of current ........................................................................ : AC 

- rated frequency if a.c.  ........................................................... : 50Hz, 60Hz, 50/60Hz 

- rated control circuit voltage Uc (nature: a.c. / d.c.)  .............. : - 

- rated control supply voltage Us (nature: a.c. / d.c.)  ............. : Us̔AC24V, 36V, 48V, 110V, 220V, 240V, 

380V, 415V, 440V 50Hz̕ 

AC24V, 110V, 220V, 380V, 440V 60Hz; 

AC24V, 48V, 110V, 220V, 230V,380V 

50/60Hz; 
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Rated and limiting values of air supply control circuit  

- rated pressure ....................................................................... :  

- volumes of air ........................................................................ :  

Auxiliary circuits:  

- rated operational voltage Ue (V) ........................................ : AC380V,660V; 

DC220V; 

- rated insulation voltage: Ui (V) ........................................... : 690V 

- rated operational current: Ie (A) ......................................... : AC-15:Ue/Ie:380V/1.3A, 660V/0.75A; 

DC-13:Ue/Ie:220V/0.3A; 

- kind of current ..................................................................... : AC/DC 

- rated frequency: (Hz) .......................................................... : 50 

- number of circuits ............................................................... : 1 

- number and kind of contact elements................................ : 1NO,1NC 

- rated uninterrupted current: Iu (A) ...................................... :  

- utilization category: (AC, DC, current and voltage) ............ : AC-15:380V/1,3A, 660V/0,75A; 
DC-13:220V/0,3A 

Short-circuit characteristic   

- Rated conditional short-circuit current (kA) ....................... : 1 

- kind of protective device ..................................................... : NT00-10A 

Rated and limiting values of relays and releases   

- types of relay or release ........................................................ :  a) release with shunt coil (shunt trip) 

  b) under voltage and underïcurrent 
opening relay or release 

  c) overload time-delay relay the time-lag 
of which is: 

 1) substantially independent of previous 
load (e.g. time-delay magnetic overload 
relay) 

 2) dependent on previous load (e.g. 
thermal or electronic overload relay) 

 3) dependent on previous load (e.g. 
thermal or electronic overload relay) and also 
sensitive to phase loss 

 
 d) instantaneous over-current relay or 

release (e.g jam sensitive, see 3.2.29) 

 
 e) other relays or releases (e.g., control 

relay associated with devices for the thermal 
protection of the motor 

 f) Stall relay or release 

characteristic values 
 

a) release with shunt coil, underïvoltage (underïcurrent) 
opening relay or release 

 

- rated voltage (current)  .......................................................... :  

- rated frequency...................................................................... :  

- operating  voltage (current)  .................................................. :  

- operating time ........................................................................ :  

- inhibit time.............................................................................. :  
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b) Overload relay  

-designation and current settings ............................................ :  

-rated frequency, when necessary ( for example in case of a 
current transformer operated overload relay)  ........................ : 

 

- time-current characteristics (or range of characteristics), 
when necessary ....................................................................... : 

 

- trip class according to classification in table 2, or the value 
of maximum tripping time, in seconds, under the conditions 
specified in 8.2.1.5.1, table 2, column D, when this time 
exceeds 40 s.  ......................................................................... : 

 

- number of poles..................................................................... :  

- nature of the relay: thermal, magnetic, electronic  without 
thermal memory ...................................................................... : 
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c) Release with residual current sensing relay  

- rated current .......................................................................... : 

- operating current ................................................................... : 

 

- operating time or time-current characteristic according to 
Table T.1 of IEC 60947-1:2007, Amendment 1  ..................... : 

 

-inhibit time (when applicable)  ................................................ :  

-type designation (see Annex T of IEC 60947-1: 2007, 
Amendment 1)  ........................................................................ : 

 

Type and characteristics of automatic change-over 

devices and automatic acceleration control devices 

 

Types 
 a) time delay, e.g. time delay contactor 

relays (see IEC 60947-5-1) applicable to 
control-devices or specified-time-or nothing 
relays (see IEC 61810-1) 

 b) under current devices (undercurrent 
relays 

 c) other devices for automatic control 
-  devices dependent on voltage 
-  devices on power 
-  devices depending on speed 

Characteristics  

a) the characteristics of time-delay devices are  

- the rated time-delay or its range, if adjustable ...................... :  

- for time-delay devices fitted with a coil, the rated voltage, 
when it differs from the starter line voltage ............................. : 

 

b) the characteristics of the under voltage devices are  

- the rated current ( thermal current and /or rated short-circuit 
withstand current, according to the indications given by the 
manufacturer) .......................................................................... :  

 

- the current setting or its range, if adjustable ......................... :  
c) the characteristics of the other devices shall be 
determined by agreement between manufacturer and user : 

 



                             Page 17 of 103 Report No. 00901-CB2013CQC-056524-M2 

 

TRF No. IEC60947_4_1B  
 

 

Types and characteristics of auto-transformers for two-

step auto-transformer starter 

 

Account being taken of the starting characteristics (see 
5.3.5.5.3), starting auto-transformers shall be characterized 
by 

 

- rated voltage of auto-transformer ......................................... :  

- the number of taps available for adjusting torque and 
current ...................................................................................... : 

 

- the starting voltage, i.e. the voltage at the tapping terminals, 
as a percentage of the rated voltage of auto-transformer ...... : 

 

- the current they can carry for a specified duration ............... :  

-the rated duty(see 5.3.4) ........................................................ :  

-the method of cooling ............................................................. :  air-cooling 

 oil-cooling 

-mounting design ..................................................................... :  built-in 

 or provide separately 

Types and characteristics of starting resistors for 

rheostatic starters 

 

Account being taken of the starting characteristics (see 
5.3.5.5.1), the starting resistor shall be characterized by . : 

 

- the rated rotor insulation voltage (Uir) ...................................   

- their resistor value ................................................................. :  

- the mean thermal current, defined by the value of steady 
current they can carry for specified duration ........................... : 

 

- the rated duty (see 5.3.4) ...................................................... :  

- the method of cooling ............................................................ :  free air 

 forced air 

 foil immersion 

-mounting design ..................................................................... :  built-in 

 or provide separately 
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9.2 Compliance with constructional requirements  

8.2.1 

Part 1 

Materials    

8.2.1.1.1 

part 1 

Glow wire test (on equipment) P 

 
The suitability of materials used is verified by 
making tests: 

a) on the equipment; or 
b) on sections taken from the equipment; or 
c) on samples of identical material  

 P 

 The suitability shall determined with respect to 

resistance to abnormal heat and fire 

 P 

 The manufacturer shall indicate which tests, 

amongst a), b) and c), shall be used 

 a)  b)  c) P 

 As described in IEC 60695-2-10 and ï2-11   

 parts retaining current-carrying parts ...................  

Remark : a protective conductor is not considered 
as a current-carrying part 

 850 ° 15°C or  

 960 ° 15°C  

 30 s 

P 

 all other parts .......................................................   650 ° 10°C  

  ____________  s 

N/A 

 No visible flame, no sustained glowing or flames 
and glowing extinguish within 30 s 

 P 

 For the purpose of this test, a protective conductor 
is not considered as a current-carrying part. 

 P 

8.2.1.1.2 

part 1 

Flammability, hot wire ignition and arc ignition tests (on materials)  N/A 

 Suitable specimens of material shall be subjected to 
the following tests: 

a) flammability tests, in accordance with IEC 
60695-11-10 

b) Hot wire ignition (HWI) test, as described in 
Annex M 

c)   Arc ignition (AI) test, as described in Annex M 

 N/A 

 The test c) is required only if the material is located 
within the 13 mm of arcing parts or live parts which 
are subject to loosening of connections. 

 N/A 

 Materials located within 13 mm of arcing arts are 
exempt from this test if the equipment is subjected to 
make/break testing. 

 N/A 

a) Flammability tests, in accordance with IEC 60695-11-10 N/A 
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 Test method  A) ï Horizontal burning 
 test 

 B) ï Vertical burning test 

N/A 

b) Hot wire ignition (HWI) test, as described in Annex M N/A 

c) Arc ignition (AI) test, as described in Annex M N/A 
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9.3.1 Compliance with performance requirements 

(sample No. 01,LC1E1810R5 Us̔440V 50Hz) 

 

a) TEST SEQUENCE 1  

 - verification of temperature rise (Clause 9.3.3.3.) P 

 - verification of operation and operating limits (Clause 9.3.3.1 and 9.3.3.2) P 

 - verification of dielectric properties (Clause 9.3.3.4) P 

9.3.3.3 Temperature rise  

 Sub clause 8.3.3.3. of part 1 applies   

 ambient temperature 10-40 C̄  ............................. : 15 P 

 Contactor  

 test enclosure W x H x D (mm x mm x mm)  ........ :  N/A 

 material of enclosure  ............................................ :  N/A 

9.3.3.3.4 Main circuits, test conditions: P 

 Sub clause 8.3.3.3.4 of part 1 applies with following 

addition 

  

 loaded as stated in 8.2.2.4   

 - setting of the maximum current setting ............... :   

 - setting overload relay .......................................... :   

 - conventional thermal current Ith (A)  ................... : 32A  

 - conventional enclosed thermal current Ithe (A)  . :   

 - for equipment intended for utilization category AC-

6b, the test current for the temperature rise test 

shall be equal to 1,35 times Ie (the rated capacitive 

current).  

  

 - cable/busbar cross-section (mm²) / (mm)   .......... : 6.0mm
2
/1m  

 - temperature rise of main circuit terminals (K)  .... : <70K see page 100  

9.3.3.3.5 Control circuit, test conditions: N/A 

 Sub clause 8.3.3.3.5. of part 1 applies with following 

addition 

 N/A 

 The temperature rise shall be measures during the 

test of 9.3.3.3.4 

 N/A 

 - conventional thermal current Ith (A) at their rated 

voltage ................................................................... : 

 N/A 
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 - conventional enclosed thermal current Ithe (A)  . :  N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 - temperature rise of control circuit (K)  ................. : <_____ K see page ____ N/A 

9.3.3.3.6 Coils and electromagnets circuit, test conditions: P 

 The coil with the highest power consumption, for a 

given frequency a.c. or d.c., according to 

9.3.3.2.1.2.2 is deemed to be representative for all 

coils, for the same contactor, and shall be used for 

the temperature rise test. 

  

 a) Uninterrupted and eight-hour duty windings (8.2.2.6.1)  

 The temperature rise shall be measures during the 

test of 9.3.3.3.4 

  

 - rated control supply voltage Us (V)  .................... : 440  

 - class of insulating material  ................................. : H  

 - uninterrupted or eight-hour duty windings Uninterrupted duty  

 - temperature rise of control circuit terminals (K)  . : < 160K see page 100  

 b) Intermittent duty windings (8.2.2.6.2) P 

 - no current flowing though the main circuit  P 

 - rated control supply voltage Us (V)  .................... : 440 P 

 - class of insulating material  ................................. : H P 

 - intermittent duty class ......................................... : 3600 P 

 - close open operating cycle .................................. : 3600 ops/h P 

 - on-load factor ...................................................... : 40% P 

 - temperature rise of control circuit terminals (K)  . : <  160K see page100 P 

 c) temporary or periodic duty (8.2.2.6.3) N/A 

 - no current flowing though the main circuit  N/A 

 - rated control supply voltage Us (V)  .................... :  N/A 

 - class of insulating material  ................................. :  N/A 

 - close open operating cycle .................................. :  N/A 

 - on-load time ........................................................ :  N/A 

 - temperature rise of control circuit terminals (K)  . : < ____ K see page ____ N/A 

9.3.3.3.7 Auxiliary circuit, test conditions: P 

 Normally loaded with their maximum rated 

operational current at  any convenient voltage 

 P 
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 The temperature rise shall be measures during the 

test of 9.3.3.3.4 

 P 

 - conventional thermal current Ith (A) .................... : 10 P 

 - conventional enclosed thermal current Ithe (A)  . : - N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... : 1.5 mm²/1m P 

 - cable cross-section (mm²)   ................................. : 1.5 mm² P 

 - temperature rise of auxiliary circuit terminals (K) : <  70K see page 100 N/A 

9.3.3.3.8 Starting resistors for rheostatic rotor starters test conditions: N/A 

 Normally loaded with their current value Im  N/A 

 Number of starts per hour ..................................... :  N/A 

 Rated duty ............................................................. :  N/A 

 Starting characteristic See page _____ N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 - cable cross-section (mm²)   ................................. :  N/A 

 - temperature rise of starting resistor terminals (K) 

 .............................................................................. : 

See table 3 of part 1 N/A 

 - temperature rise of starting resistor enclosure (K) 

 ...............................................................................  

See table 3 of part 1 N/A 

 - temperature rise of issuing air (K)  ....................... 

 ............................................................................... 

 ............................................................................... 

 ............................................................................... 

 ............................................................................... 

 ...............................................................................  

See table 3 of part 1 

 

N/A 

9.3.3.3.9 Auto-transformers for two-step auto-transformers starters N/A 

 Normally loaded with max. Starting current 

multiplied with 0,8 x 
starting voltage

/ Ue 

 N/A 

 Number of starts per hour ..................................... :  N/A 

 Rated duty ............................................................. :  N/A 

 Starting characteristic ............................................ : See page N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 Temperature rise of:  N/A 

 - windings (K), See table 5 (+15 K) ....................... :  N/A 

 - operating means (K) , See table 3 of part 1 ........ :  N/A 
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 - parts intended to be touched but not hand held 

(K) , See table 3 of part 1 

 N/A 

 - parts which need not be touched during normal 

operation (K) , See table 3 of part 1 

 N/A 

9.3.3 Performance under no load, normal load and overload conditions N/A 

9.3.3.1 Operation N/A 

 For starter only: N/A 

 reference ambient temperature(i.e. +20 °C )  :  N/A 

 Rated full load current (A)                                   :  N/A 

 No tripping after 3 operations when stator has 

reached thermal equilibrium at minimum and 

maximum settings 

 N/A 

 For overload relay with combined stop and reset actuating mechanism only N/A 

 With closed contactor, the resetting mechanism 

shall be operated and this shall cause the contactor 

drop out 

 N/A 

 For overload relay with either a reset or separate stop and reset mechanism only N/A 

 With closed contactor and resetting mechanism in 

the reset position, the tripping mechanism shall be 

operated and the contactor shall have been caused 

to drop out 

 N/A 

9.3.3.2 Operating limits P 

9.3.3.2.1 Power-operated equipment: P 

8.2.1.2.1 Electromagnetic contactors and starters P 

 rated control supply voltage Us (V)  ...................... : 440V P 

 frequency (Hz)  ...................................................... : 50Hz P 

 declared ambient temperature(>40 °C) for  100% Us : 40 °C  P 

 limits of close satisfactorily at any value between 

85% and 110% of rated control supply voltage Us 

 ................................................................... :(50Hz) 

374V(85%Us) 484V(110%Us) 

P 

 limits of close satisfactorily at any value between 

85% and 110% of rated control supply voltage Us  

 .................................................................. : (60Hz) 

- - 

N/A 
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 limits of drop out and open fully are: 75% to 20% for 

a.c. and 75% to 10% for d.c.  ................................ : 

 N/A 

 ambient temperature(-5 °C) for 100% Us  -5 °C  P 

 Drop out test method  P 

 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c.  ................ :(50Hz) 
184V(41.8%Us) 

P 

 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c.  ................ :(60Hz) 
- 

N/A 

8.2.1.2.2 Contactors and starters with electronically controlled electromagnet N/A 

 Rated control supply voltage Us (V)  ..................... :  N/A 

 Frequency (Hz)  ..................................................... :  N/A 

 Declared ambient temperature(>40 °C) for 100% 

Us 

 N/A 

 Limits of close satisfactorily at any value between 

85% and 110% of rated control supply voltage Us : 

 N/A 

 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c.  ........................... : 

 N/A 

 Ambient temperature(-5 °C) for 100% Us   N/A 

 Drop out test method  N/A 

 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c. ............................ : 

 N/A 

8.2.1.2.3 Electro-pneumatic contactors and starters N/A 

 Rated air supply pressure (Bar)  ........................... :  N/A 

 Declared ambient temperature(>40 °C) for 100% of 

the rated air supply pressure (Bar) 

 N/A 

 Limits of close satisfactorily at any value between 

85% and 110% of rated air supply pressure (Bar) : 

 N/A 

 Limits of drop out and open fully are: 75% to 10% of 

rated air supply pressure(Bar) ............................... : 

 N/A 

 Ambient temperature(-5 °C) for 100% of the rated 

air supply pressure(Bar)  

 N/A 

 Limits of close satisfactorily at any value between 

85% and 110% of rated air supply pressure(Bar: 

 N/A 
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 Limits of drop out and open fully are: 75% to 10% 

for the rated air supply pressure(Bar)   : 

 N/A 

8.2.1.2.4 Capacitive drop out test N/A 

 A capacitor shall be inserted in series in the supply 

circuit Us, the total length of the connecting 

conductors being Ò  3 m. 

 N/A 

 The capacitor is short-circuit by a switch of 

negligible impedance. 

 N/A 

 The supply voltage shall then be adjusted to 110 % 

Us. .......................................................................... : 

 N/A 

 The value of the capacitor shall be calculated: 

C (nF) = 30 + 200000 / (f x Us)  ............................. : 

______nF N/A 

 Verification of the drop out of the contactor when 

the switch is operated to the open position ........... : 

 N/A 

9.3.3.2.1.2 Coil power consumption N/A 

 A contactor coil is evaluated for both holding power 

and pick-up power 

 N/A 

 In the case where different coils cover a range of 

voltages, 5 coils shall be tested 

 N/A 

 The coil with the lowest rated control supply voltage 

Us, the coil with the highest rated control supply 

voltage Us, plus 3 coils deemed to be 

representative of the coils with the highest 

calculated hold power at the discretion of the 

manufacturer 

 N/A 

 The test shall be performed at ambient temperature 

+23 °C ± 3 °C  

  N/A 

 The test shall be made without any load in the main 

and auxiliary circuits 

 N/A 

 The coil shall be supplied with the rated control 

supply voltage Us and at the rated frequency 

 N/A 

 For a given coil, where a voltage range is declared, 

the test shall be made at the highest voltage at the 

respective frequency 

 N/A 
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 The measured values shall be obtained with a 

r.m.s. measurement method covering at least a 

bandwidth from 0 Hz to 10 kHz and the resulting 

power values shall be given within a measurement 

uncertainty better than 5 % 

  N/A 

9.3.3.2.1.2.

2 

Holding power for conventional and electronically controlled electromagnet  

 The current measurement I(i) of the coil shall be 

performed after the coil has been energized and 

has reached a stable temperature 

 N/A 

 The holding power consumption is defined as follows  

 Sh(i) = Us(i) × I(i) [VA] for a.c. controlled contactor  N/A 

 Pc(i) = Us(i) × I(i) [W] for d.c. controlled contactor   N/A 

 The published value shall be equal to the average value of the 5 tested coils  

 Sh = Ɇ (Us(i) Ĭ I(i) ) / 5 [VA] respectively Pc = Ɇ 

(Us(i) × I(i) ) / 5 [W]  

 
N/A 

9.3.3.2.1.2.

3 

Pick-up power for a.c. controlled contactor or d.c. controlled contactor with separate 

pick-up and hold-on windings 

 

 The pick-up measurement shall be performed 

directly after the measurement of the hold current 

(see 9.3.3.2.1.2.2) 

 N/A 

 The current measurement I(i) of the coil shall be 

performed immediately after the coil has been de-

energized, the contactor has been held in the Off 

position and re-energized 

 N/A 

 The pick-up power consumption is defined as follows  

 Sp(i) = Us × I(i) [VA] for a.c. con trolled contactor  N/A 

 Pp(i) = Us × I(i) [W] for d.c. controlled contactor 

with separate pick-up and hold windings 

 N/A 

 The published value shall be equal to the average value of the 5 tested coils  

 Sp = Ɇ (Us(i) Ĭ I(i) ) / 5 [VA] respectively Pp = Ɇ 

(Us(i) × I(i) ) / 5 [W]  

 N/A 
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9.3.3.2.1. 3 Pole impedance  

 The pole impedance shall be determined during the 

test and with the conditions given in 9.3.3.3.4.  

 N/A 

 The test in an enclosure is not deemed necessary 

even if the contactor can be used in an individual 

enclosure 

 N/A 

 The voltage drop Ud shall be measured between 

the line and load terminals (terminals 

included) of the contactor preferably at the same 

time the temperature rise is measured 

 N/A 

 The impedance per pole is defined as follows  

 Z = Ud / Ith [ɋ]  N/A 

 Care should be taken that voltage drop 

measurement does not significantly affect the 

temperature rise nor affect significantly the 

impedance 

 N/A 

9.3.3.2.2 Relays and releases  

8.2.1.3 a) Operation of under-voltage relays and releases N/A 

 When associated with a switching device, the 

release shall be fitted to the switching device having 

the maximum current rating for which the release is 

suitable 

  

 1) Drop-out voltage N/A 

 Rated control supply voltage( U) .............................. :   

 Frequency (Hz) ......................................................... :   

 Limits of drop out and fully open at slowly falling 

voltage are 70 % and 35 % of the rated voltage ...... : 

 N/A 

 The voltage shall be reduced from rated control 

supply voltage at a rate to reach 0 V in approximately 

30 s 

 N/A 

 The test for the lower limit is made without previous 

heating of the release coil 

 N/A 

 In the case of a release with a range of rated control 

supply voltage, this test applies to the maximum 

voltage of the range 

 N/A 
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 When associated with a switching device, the test for 

the lower limit is made without current in the main 

circuit 

 N/A 

 The test for the upper limit is made starting from a 

constant temperature corresponding to the 

application of rated control supply voltage to the 

release and rated current in the main poles.  

 N/A 

 This test may be combined with the temperature-rise 

test of 9.3.3.3.  

 N/A 

 In the case of a release with a range of rated control 

supply voltage, this test is made at the minimum 

rated control supply voltage 

 N/A 

 2) Test for limits of operation when associated with a switching device N/A 

 Starting with the main circuit open, at the 

temperature of the test room, and with the supply 

voltage at 35 % rated maximum control supply 

voltage, it shall be verified that the switching device 

cannot be closed by the operation of its actuator 

 N/A 

 When the supply voltage is raised to 85 % of the 

minimum control supply voltage, it shall be verified 

that the switching device can be closed by the 

operation of its actuator 

 N/A 

 3) Performance under over-voltage conditions  

 When associated with a switching device, the test is 

made without current in the main circuit. 

 N/A 

 The test at 110 % of the rated supply voltage shall be 

made for 30 min or until the temperature has 

reached thermal equilibrium and without impairing its 

functions. Verification shall be made according 2) 

above 

 N/A 

8.2.1.4 b) Shunt-coil operated releases  N/A 

 When associated with a switching device, the 

release shall be fitted to the switching device having 

the maximum rated current for which the release is 

suitable 

 N/A 

 Tripping of shunt release measured during the 

tripping operation between 70 % and 110 % of the 

rated control supply voltage and if a.c. at rated 

frequency .................................................................. : 

 N/A 

8.2.1.5 Limits of operation of current sensing relays and releases  N/A 

8.2.1.5.1 Limits of operation of time-delay overload relays when all poles are energized N/A 

8.2.1.5.1.1 Common requirements N/A 

 type of time-delay overload relay  ............................ :  N/A 
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 trip class  ................................................................... :  N/A 

 current setting  .......................................................... :  N/A 

 ambient temperature °C)   ......................................... :  N/A 

 test enclosure W x H x D (mm x mm x mm)  .......... :  N/A 

 cable/busbar cross-section (mm²) / (mm)   .............. :  N/A 

 ambient temperature: - 5 C̄  .................................. :  N/A 

 a) at A times of current setting, tripping shall not 

occur in less than 2 h starting from the cold state; 

test current  ............................................................... : 

No tripping; ééA N/A 

 b) when the current is subsequently raised to B times 

the current setting, tripping shall occur in less than 

2 h; test current  ........................................................ : 

Tripping; é..A N/A 

 c)  for class 2, 3, 5 and 10 A overload relays 

energized at C times the current setting, tripping 

shall occur in less than 2 min starting from thermal 

equilibrium, at the current setting, in 

accordance with 9.3.3 of IEC 60034-1; for class 10 

A overload relays, for ambient air 

temperature ï5 °C or below, the manufactur er may 

declare a longer tripping time but not 

longer than 2 times the values required for 20 °C  

 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 d) for class 10, 20 , 30 and 40 overload relays 

energized at C times the current, tripping shall 

occur in less than 4, 8 or 12 min, starting from 

thermal equilibrium at the current setting; class; test 

current; tripping time  ............................................ : 

  Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 e) at D times the current setting, tripping shall occur 

within the limits given in Table 2 for the appropriate 

trip class and tolerance band, starting from the cold 

state; test current; tripping time Tp (s)  ................. : 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 ambient temperature: + 20 C̄  .............................. :  N/A 

 a) at A times of current setting, tripping shall not 

occur in less than 2 h starting from the cold state; 

test current  ........................................................... : 

Test current: ____ A 

 

N/A 
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 b) when the current is subsequently raised to B 

times the current setting, tripping shall occur in less 

than 2 h; test current  ............................................ : 

Test current 

Trip time: ____s 

N/A 

 c) for class 2, 3, 5 and 10A overload relays energized 

at C times the current, tripping shall occur in less 

than 2 min, starting from thermal equilibrium at the 

current setting; test current  ..................................... : 

 Test current 

Trip time: ____s 

N/A 

 d) for class 10, 20 , 30 and 40 overload relays 

energized at C times the current, tripping shall 

occur in less than 4, 8 or 12 min, starting from 

thermal equilibrium at the current setting; class; test 

current; tripping time  ............................................ : 

 Test current 

Trip time: ____s 

N/A 

 e) at D times the current setting, tripping shall occur 

within the limits given in Table 2 for the appropriate 

trip class and tolerance band, starting from the cold 

state; test current; tripping time Tp (s)  ................. : 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 ambient temperature: + 40 C̄  .............................. :  N/A 

 a) at A times of current setting, tripping shall not 

occur in less than 2 h starting from the cold state; 

test current  ........................................................... : 

Test current: ____ A 

 

N/A 

 b) when the current is subsequently raised to B 

times the current setting, tripping shall occur in less 

than 2 h; test current  ............................................ : 

Test current 

Trip time: ____s 

N/A 

 c) for class 2, 3, 5 and 10A overload relays 

energized at C times the current, tripping shall 

occur in less than 2 min, starting from thermal 

equilibrium at the current setting; test current  ...... : 

 Test current 

Trip time: ____s 

N/A 

 d) for class 10, 20 or 30 overload relays energized 

at C times the current, tripping shall occur in less 

than 4, 8 or 12 min, starting from thermal 

equilibrium at the current setting; class; test current; 

tripping time  .......................................................... : 

 Test current 

Trip time: ____s 

N/A 
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 e) at D times the current setting, tripping shall occur 

within the tripping time (s) < Tp <, starting from the 

cold state; test current; tripping time Tp (s)  .......... : 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

8.2.1.5.1.2 Thermal memory test verification N/A 

 Unless the manufacturer has specified that the 

device does not contain thermal memory, electronic 

overload relays shall fulfil the following 

requirements(see figure 8) 

 N/A 

 Apply a current equal to Ie until the device has 

reached the thermal equilibrium 

Ie = _______ A N/A 

 Interrupt a current for a duration of 2 x Tp (see 
Table 2 ) with a relative tolerance of 10% (where Tp 
is the time measured at the D current according to 
Table 3). 

Tp = ______ A 
D  = _______ A 
Measured time Tp = ____ s 

N/A 

 Apply a current equal to 7,2 x Ie I test = _____ A N/A 

 The relay shall trip within 50% of the time TP Trip time = ______ s N/A 

8.2.1.5.2 Limits of operation of three-pole time-delay overload relays energized on two poles: N/A 

 ambient temperature ( C̄) ..................................... :  N/A 

 In case of overload relays having an adjustable 

current setting, the characteristics shall apply both 

when the relay is carrying the current associated 

with the maximum setting and when the relay is 

carrying the current associated with the minimum 

setting 

 N/A 

 a) the relay energized on three poles, at A times the 

current setting, tripping shall not occur in less than 

2 h, starting from the cold state; test current 

RT S RS T ST R N/A 

      

 b) when the value of the current flowing in two poles 

is increased to B times the current setting and the 

third pole deenergized, tripping shall occur in less 

than 2 h; current value; test current  

RT S RS T ST R N/A 

      

8.2.1.5.3 Limits of operation of instantaneous magnetic overload relays N/A 

 For all values of the current setting, instantaneous 

magnetic overload relays shall trip with an accuracy 

of ± 10% of the value of the published current value 

corresponding to the current setting 

 N/A 

 
Magnetic settingsééééééééééééé.
 : 

 N/A 

 Accuracy Ñ 10% of the valueéééééééé..:  N/A 

8.2.1.5.4 Limits of operation of under-current relays and releases for automatic change over  N/A 
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8.2.1.5.4.1 e) Limits of operation under-current relays N/A 

 Under-current relays or release, when associated 

with a switching device, shall operate to open the 

switching device within 90% to 110 % of the set 

time when the current during run is below 0,9 times 

the under-current setting in all poles 

Under current setting:_____A 

Test current:______A 

Set time:_________s 

Measured:________s 

N/A 

8.2.1.5.4.2 f) Limits of operation of automatic change over by under-current relays N/A 

 
- for star-delta starters from star to delta, and 
- for auto-transformer starters from the starting to 
the ON position 

 N/A 

 The lowest drop-out of an under-current relay shall 

be not greater than 1,5, times the actual current 

setting of the overload relay which is active in the 

starting or star connection. 

Lowest drop-out:éé.A / 

Actual current setting: é..A = 

Ò 1,5 times 

N/A 

 
The under-current real shall be able to carry any 
value of current , from its lowest current setting to 
stalled current in the starting position or the star 
connection, for the tripping times determined by the 
overload relays at its highest current setting 

 N/A 

8.2.1.5.5. g) Stall relays N/A 

 
The limits of operation shall be verified 
accordance with cl. 8.2.1.5.5 

 N/A 

 
For currents sensing stall relays , the verification 
shall be made for the minimum and for the 
maximum set current values and for the minimum 
and maximum stall inhibit time(four settings) 

 N/A 

 
For stall relays operating in conjunction with a 
rotation sensing mean, the verification shall be 
made for the minimum and maximum stall inhibit 
time. The sensor can be simulated by an 
appropriate signal on the sensor  input of the stall 
relay 

 N/A 

 
a) current sensing relays 

 N/A 

 
minimum current setting / 

minimum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 minimum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 
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 maximum current setting / 

minimum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 maximum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 
b) rotation sensing relays: an input signal indicating 
no rotation exits 

 N/A 

 
minimum set stall inhibit time 

______ s 

Trip time = _______s 

N/A 

 
maximum set stall inhibit time 

______ s 

Trip time = _______s 

N/A 

8.2.1.5.6. 
h) Jam relays  

N/A 

 
The limits of operation shall be verified 
accordance with cl. 8.2.1.5.6 

 
N/A 

 
The verification shall be made for the minimum and 
for the maximum set current values and for the 
minimum and maximum stall inhibit time (four 
settings) 

 
N/A 

 
For each of the four settings, the test shall be made 
under the following conditions: 

 
N/A 

 
- apply a test current of 95% of the set current 
value. The jam relay shall not trip 

 
N/A 

 
- increase the test current to 120 % of the set 
current value. The jam relay shall trip according to 
the requirements given in 8.2.1.5.6 

 
N/A 

 
minimum current setting / 

minimum set stall inhibit time 

Test current 95 % of set value 

 

______ s 

______ A 

no trip  

N/A 

 minimum current setting / 

minimum set stall inhibit time 

Test current increase to 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 
minimum current setting / 

maximum set stall inhibit time 

Test current 95 % of set value 

______ s 

______ A 

no trip  

N/A 

 
minimum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 
maximum current setting / ______ s 

N/A 
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minimum set stall inhibit time 

Test current 95 % of set value 

______ A 

no trip  

 
maximum current setting / 

minimum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 
maximum current setting / 

maximum set stall inhibit time 

Test current 95 % of set value 

______ s 

______ A 

no trip  

N/A 

 
maximum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

9.3.3.4 Test of dielectric properties, impulse withstand voltage (Uimp indicated): N/A 

 - verification by measurement of clearances instead 

of testing 

 N/A 

 Any actuator of insulating material and any integral 

non-metallic enclosure of equipment intended to be 

used without an additional enclosure shall be 

covered by a metal foil and connected to the frame 

or the mounting plate. 

 N/A 

 Tests are also carried out according Annex R of  

IEC 60947-1, Ed. 5, application of the metal foil for 

dielectric testing on accessible parts during 

operation or adjustment 

 N/A 

 Terminal holes covered  yes 

 no 

N/A 

 - rated impulse withstand voltage (V)  ................... : 6kV P 

 - test Uimp main circuits (kV)  ............................... : 7.3kV P 

 - test Uimp auxiliary circuits (kV)  .......................... : 7.3kV P 

 Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): P 

 - rated insulation voltage (V)  ................................ : 690V P 

 - main circuits, test voltage for 5 s (V)  .................. : 1890V P 

 
- control and auxiliary circuits, test voltage for 5-s 
(V) ......................................................................... : 

 1890V P 

 
- circuits of equipment include devices such as 
motors, instruments ect, test voltage for 5 s (V)  .. : 

 N/A 

 Equipment suitable for isolation  
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The leakage current shall be measured through 
each pole with the contacts in open position        ( < 
0,5 mA) 

1,1 times Ue= ___V N/A 

 

9.3.1 Compliance with performance requirements  

a) TEST SEQUENCE 1  

 - verification of temperature rise (Clause 9.3.3.3.) (sample No. 02,LC1E0610R5 

Us̔440V 50Hz), (sample No. 03,LC1E0910R5 Us̔440V 50Hz) 

P 

 - verification of operation and operating limits (Clause 9.3.3.1 and 9.3.3.2) P 

 - verification of dielectric properties (Clause 9.3.3.4) N/A 

9.3.3.3 Temperature rise P 

 Sub clause 8.3.3.3. of part 1 applies  P 

 ambient temperature 10-40 C̄  ............................. : +15 C̄ ½ 

 Contactor P 

 test enclosure W x H x D (mm x mm x mm)  ........ :  ½ 

 material of enclosure  ............................................ :  ½ 

9.3.3.3.4 Main circuits, test conditions: P 

 Sub clause 8.3.3.3.4 of part 1 applies with following 

addition 

 P 

 loaded as stated in 8.2.2.4  N/A 

 - setting of the maximum current setting ............... :  N/A 

 - setting overload relay .......................................... :  N/A 

 - conventional thermal current Ith (A)  ................... : 20A(#02)̆25Â#03̃ P 

 - conventional enclosed thermal current Ithe (A)  . : - N/A 

 - for equipment intended for utilization category AC-

6b, the test current for the temperature rise test 

shall be equal to 1,35 times Ie (the rated capacitive 

current).  

2.5mm
2
/1m̂#02̃ 

16.0mm
2
/1m̂#03̃ 

P 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 - temperature rise of main circuit terminals (K)  .... : < 70 K see page 102,103 P 

9.3.3.3.5 Control circuit, test conditions: N/A 

 Sub clause 8.3.3.3.5. of part 1 applies with following 

addition 

 N/A 

 The temperature rise shall be measures during the 

test of 9.3.3.3.4 

 N/A 
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 - conventional thermal current Ith (A) at their rated 

voltage ................................................................... : 

 N/A  

 - conventional enclosed thermal current Ithe (A)  . :  N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 - temperature rise of control circuit (K)  ................. : <_____ K see page ____ N/A 

9.3.3.3.6 Coils and electromagnets circuit, test conditions: P 

 The coil with the highest power consumption, for a 

given frequency a.c. or d.c., according to 

9.3.3.2.1.2.2 is deemed to be representative for all 

coils, for the same contactor, and shall be used for 

the temperature rise test. 

 P 

 a) Uninterrupted and eight-hour duty windings (8.2.2.6.1) P 

 The temperature rise shall be measures during the 

test of 9.3.3.3.4 

 P 

 - rated control supply voltage Us (V)  .................... : 440V  50Hz P 

 - class of insulating material  ................................. : H P 

 - uninterrupted or eight-hour duty windings Uninterrupted duty P 

 - temperature rise of control circuit terminals (K)  . : < 160 K see page 102,103 P 

 b) Intermittent duty windings (8.2.2.6.2) P 

 - no current flowing though the main circuit  P 

 - rated control supply voltage Us (V)  .................... : 440V  50Hz P 

 - class of insulating material  ................................. : H P 

 - intermittent duty class ......................................... : 3600 P 

 - close open operating cycle .................................. : 3600ops/h P 

 - on-load factor ...................................................... : 40% P 

 - temperature rise of control circuit terminals (K)  . : < 160 K see page  102,103 P 

 c) temporary or periodic duty (8.2.2.6.3) N/A 

 - no current flowing though the main circuit  N/A 

 - rated control supply voltage Us (V)  .................... :  N/A 

 - class of insulating material  ................................. :  N/A 

 - close open operating cycle .................................. :  N/A 

 - on-load time ........................................................ :  N/A 

 - temperature rise of control circuit terminals (K)  . : < ____ K see page ____ N/A 

9.3.3.3.7 Auxiliary circuit, test conditions: P 
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 Normally loaded with their maximum rated 

operational current at  any convenient voltage 

 P 

 The temperature rise shall be measures during the 

test of 9.3.3.3.4 

 P 

 - conventional thermal current Ith (A) .................... : 10A P 

 - conventional enclosed thermal current Ithe (A)  . :  N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... : 1.5mm
2
/1mm P 

 - cable cross-section (mm²)   ................................. :  N/A 

 - temperature rise of auxiliary circuit terminals (K) : < 70 K see page 102,103 P 

9.3.3.3.8 Starting resistors for rheostatic rotor starters test conditions: N/A 

 Normally loaded with their current value Im  N/A 

 Number of starts per hour ..................................... :  N/A 

 Rated duty ............................................................. :  N/A 

 Starting characteristic See page _____ N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 - cable cross-section (mm²)   ................................. :  N/A 

 - temperature rise of starting resistor terminals (K) 

 .............................................................................. : 

See table 3 of part 1 N/A 

 - temperature rise of starting resistor enclosure (K) 

 ...............................................................................  

See table 3 of part 1 N/A 

 - temperature rise of issuing air (K)  ....................... 

 ............................................................................... 

 ............................................................................... 

 ............................................................................... 

 ............................................................................... 

 ...............................................................................  

See table 3 of part 1 

 

N/A 

9.3.3.3.9 Auto-transformers for two-step auto-transformers starters N/A 

 Normally loaded with max. Starting current 

multiplied with 0,8 x 
starting voltage

/ Ue 

 N/A 

 Number of starts per hour ..................................... :  N/A 

 Rated duty ............................................................. :  N/A 

 Starting characteristic ............................................ : See page N/A 

 - cable/busbar cross-section (mm²) / (mm)   .......... :  N/A 

 Temperature rise of:  N/A 
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 - windings (K), See table 5 (+15 K) ....................... :  N/A 

 - operating means (K) , See table 3 of part 1 ........ :  N/A 

 - parts intended to be touched but not hand held 

(K) , See table 3 of part 1 

 N/A 

 - parts which need not be touched during normal 

operation (K) , See table 3 of part 1 

 N/A 

9.3.3 Performance under no load, normal load and overload conditions N/A 

9.3.3.1 Operation N/A 

 For starter only: N/A 

 reference ambient temperature(i.e. +20 °C )  :  N/A 

 Rated full load current (A)                                   :  N/A 

 No tripping after 3 operations when stator has 

reached thermal equilibrium at minimum and 

maximum settings 

 N/A 

 For overload relay with combined stop and reset actuating mechanism only N/A 

 With closed contactor, the resetting mechanism 

shall be operated and this shall cause the contactor 

drop out 

 N/A 

 For overload relay with either a reset or separate stop and reset mechanism only N/A 

 With closed contactor and resetting mechanism in 

the reset position, the tripping mechanism shall be 

operated and the contactor shall have been caused 

to drop out 

 N/A 

9.3.3.2 Operating limits P 

9.3.3.2.1 Power-operated equipment: N/A 

8.2.1.2.1 Electromagnetic contactors and starters P 
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 rated control supply voltage Us (V)  ...................... : 24VAC(#04 LC1E0610B5 

50Hz) 

110VAC(#05 LC1E0610F5 

50Hz) 

110VAC(#06 LC1E0910M6 

60Hz) 

380VAC (#07 LC1E0910Q6  

60Hz) 

220VAC (#08 LC1E1210M7 

50/60Hz) 

230VAC (#09 LC1E1210P7 

50/60Hz) 

P 

 frequency (Hz)  ...................................................... : 50Hz, 60Hz, 50/60Hz  

 declared ambient temperature(>40 °C) for 100% Us  : +40°C   

 limits of close satisfactorily at any value between 

85% and 110% of rated control supply voltage Us : 

20.4V (85%Us) 

(No.04 50Hz) 

26.4V(110%Us) 

(No.04 50Hz) 

P 

93.5V (85%Us) 

(No.05 50Hz) 

121V(110%Us) 

(No.05 50Hz) 

187V (85%Us) 

(No.06 60Hz) 

242V(110%Us) 

(No.06 60Hz) 

323V (85%Us) 

(No.07 60Hz) 

418V(110%Us) 

(No.02 60Hz) 

187V (85%Us) 

(No.08 50Hz) 

242V(110%Us) 

(No.08 50Hz) 

187V (85%Us) 

(No.08 60Hz) 

242V(110%Us) 

(No.08 60Hz) 

196V (85%Us) 

(No.09 50Hz) 

253V(110%Us) 

(No.09 50Hz) 

196V (85%Us) 

(No.09 60Hz) 

253V(110%Us) 

(No.09 60Hz) 

 limits of drop out and open fully are: 75% to 20% for 

a.c. and 75% to 10% for d.c.  ................................ : 

 N/A 

 ambient temperature(-5 °C) for 100%  Us   

 Drop out test method -5 °C  P 
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 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c.  ........................... : 

7.9V (32.9%Us)(No.04 50Hz) P 

39.8V (36.2%Us)(No.05 50Hz) 

78.8V (35.8%Us)(No.06 60Hz) 

174V (45.9%Us)(No.07 60Hz) 

79.3V (36.0%Us)(No.08 50Hz) 

81.5V (37.0%Us)(No.08 60Hz) 

91.4V (39.7%Us)(No.09 50Hz) 

95.9V (41.7%Us)(No.09 60Hz) 

8.2.1.2.2 Contactors and starters with electronically controlled electromagnet N/A 

 Rated control supply voltage Us (V)  ..................... :  N/A 

 Frequency (Hz)  ..................................................... :  N/A 

 Declared ambient temperature(>40 °C) for 100% 

Us 

 N/A 

 Limits of close satisfactorily at any value between 

85% and 110% of rated control supply voltage Us : 

 
N/A 

 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c.  ........................... : 

 
N/A 

 Ambient temperature(-5 °C) for 100% Us   N/A 

 Drop out test method  N/A 

 Limits of drop out and open fully are: 75% to 20% 

for a.c. and 75% to 10% for d.c. ............................ : 

 
N/A 

8.2.1.2.3 Electro-pneumatic contactors and starters N/A 

 Rated air supply pressure (Bar)  ........................... :  N/A  

 Declared ambient temperature(>40 °C) for 100% of 

the rated air supply pressure (Bar) 

 N/A 

 Limits of close satisfactorily at any value between 

85% and 110% of rated air supply pressure (Bar) : 

 
N/A 

 Limits of drop out and open fully are: 75% to 10% of 

rated air supply pressure(Bar) ............................... : 

 
N/A 

 Ambient temperature(-5 °C) for 100% of the rated 

air supply pressure(Bar)  

 
N/A 

 Limits of close satisfactorily at any value between 

85% and 110% of rated air supply pressure(Bar: 

 
N/A 
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 Limits of drop out and open fully are: 75% to 10% 

for the rated air supply pressure(Bar)   : 

 
N/A 

8.2.1.2.4 Capacitive drop out test N/A 

 A capacitor shall be inserted in series in the supply 

circuit Us, the total length of the connecting 

conductors being Ò  3 m. 

 N/A 

 The capacitor is short-circuit by a switch of 

negligible impedance. 

 N/A 

 The supply voltage shall then be adjusted to 110 % 

Us. .......................................................................... : 

 N/A 

 The value of the capacitor shall be calculated: 

C (nF) = 30 + 200000 / (f x Us)  ............................. : 

______nF N/A 

 Verification of the drop out of the contactor when 

the switch is operated to the open position ........... : 

 N/A 

9.3.3.2.1.2 Coil power consumption N/A 

 A contactor coil is evaluated for both holding power 

and pick-up power 

 N/A 

 In the case where different coils cover a range of 

voltages, 5 coils shall be tested 

 N/A 

 The coil with the lowest rated control supply voltage 

Us, the coil with the highest rated control supply 

voltage Us, plus 3 coils deemed to be 

representative of the coils with the highest 

calculated hold power at the discretion of the 

manufacturer 

 N/A 

 The test shall be performed at ambient temperature 

+23 °C ± 3 °C  

- N/A 

 The test shall be made without any load in the main 

and auxiliary circuits 

 N/A 

 The coil shall be supplied with the rated control 

supply voltage Us and at the rated frequency 

 N/A 

 For a given coil, where a voltage range is declared, 

the test shall be made at the highest voltage at the 

respective frequency 

 N/A 
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 The measured values shall be obtained with a 

r.m.s. measurement method covering at least a 

bandwidth from 0 Hz to 10 kHz and the resulting 

power values shall be given within a measurement 

uncertainty better than 5 % 

̖4% N/A 

9.3.3.2.1.2.

2 

Holding power for conventional and electronically controlled electromagnet N/A 

 The current measurement I(i) of the coil shall be 

performed after the coil has been energized and 

has reached a stable temperature 

 N/A 

 The holding power consumption is defined as follows N/A 

 Sh(i) = Us(i) × I(i) [VA] for a.c. controlled contactor   N/A 

 Pc(i) = Us(i) × I(i) [W] for d.c. controlled contactor   N/A 

 The published value shall be equal to the average value of the 5 tested coils  

 Sh = Ɇ (Us(i) Ĭ I(i) ) / 5 [VA] respectively Pc = Ɇ 

(Us(i) × I(i) ) / 5 [W]  

 
N/A 

 

9.3.3.2.1.2.

3 

Pick-up power for a.c. controlled contactor or d.c. controlled contactor with separate 

pick-up and hold-on windings 

N/A 

 The pick-up measurement shall be performed 

directly after the measurement of the hold current 

(see 9.3.3.2.1.2.2) 

 N/A 

 The current measurement I(i) of the coil shall be 

performed immediately after the coil has been de-

energized, the contactor has been held in the Off 

position and re-energized 

 N/A 

 The pick-up power consumption is defined as follows N/A 
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 Sp(i) = Us × I(i) [VA] for a.c. controlled contactor   N/A 

 Pp(i) = Us × I(i) [W] for d.c. controlled contactor 

with separate pick-up and hold windings 

 N/A 

 The published value shall be equal to the average value of the 5 tested coils N/A 

 Sp = Ɇ (Us(i) Ĭ I(i) ) / 5 [VA] respectively Pp = Ɇ 

(Us(i) × I(i) ) / 5 [W]  

 N/A 

9.3.3.2.1. 3 Pole impedance N/A 

 The pole impedance shall be determined during the 

test and with the conditions given in 9.3.3.3.4.  

 N/A 

 The test in an enclosure is not deemed necessary 

even if the contactor can be used in an individual 

enclosure 

 N/A 

 The voltage drop Ud shall be measured between 

the line and load terminals (terminals 

included) of the contactor preferably at the same 

time the temperature rise is measured 

 N/A 

 The impedance per pole is defined as follows  

 Z = Ud / Ith [ɋ]  

 

N/A 

 Care should be taken that voltage drop 

measurement does not significantly affect the 

temperature rise nor affect significantly the 

impedance 

 N/A 

9.3.3.2.2 Relays and releases N/A 

8.2.1.3 a) Operation of under-voltage relays and releases N/A 

 When associated with a switching device, the 

release shall be fitted to the switching device having 

the maximum current rating for which the release is 

suitable 

 N/A 

 1) Drop-out voltage N/A 

 Rated control supply voltage( U) .............................. :  N/A 

 Frequency (Hz) ......................................................... :  N/A 

 Limits of drop out and fully open at slowly falling 

voltage are 70 % and 35 % of the rated voltage ...... : 

 N/A 
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 The voltage shall be reduced from rated control 

supply voltage at a rate to reach 0 V in approximately 

30 s 

 N/A 

 The test for the lower limit is made without previous 

heating of the release coil 

 N/A 

 In the case of a release with a range of rated control 

supply voltage, this test applies to the maximum 

voltage of the range 

 N/A 

 When associated with a switching device, the test for 

the lower limit is made without current in the main 

circuit 

 N/A 

 The test for the upper limit is made starting from a 

constant temperature corresponding to the 

application of rated control supply voltage to the 

release and rated current in the main poles.  

 N/A 

 This test may be combined with the temperature-rise 

test of 9.3.3.3.  

 N/A 

 In the case of a release with a range of rated control 

supply voltage, this test is made at the minimum 

rated control supply voltage 

 N/A 

 2) Test for limits of operation when associated with a switching device N/A 

 Starting with the main circuit open, at the 

temperature of the test room, and with the supply 

voltage at 35 % rated maximum control supply 

voltage, it shall be verified that the switching device 

cannot be closed by the operation of its actuator 

 N/A 

 When the supply voltage is raised to 85 % of the 

minimum control supply voltage, it shall be verified 

that the switching device can be closed by the 

operation of its actuator 

 N/A 

 3) Performance under over-voltage conditions N/A 

 When associated with a switching device, the test is 

made without current in the main circuit. 

 N/A 

 The test at 110 % of the rated supply voltage shall be 

made for 30 min or until the temperature has 

reached thermal equilibrium and without impairing its 

functions. Verification shall be made according 2) 

above 

 N/A 

8.2.1.4 b) Shunt-coil operated releases  N/A 

 When associated with a switching device, the 

release shall be fitted to the switching device having 

the maximum rated current for which the release is 

suitable 

 N/A 
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 Tripping of shunt release measured during the 

tripping operation between 70 % and 110 % of the 

rated control supply voltage and if a.c. at rated 

frequency .................................................................. : 

 N/A 

8.2.1.5 Limits of operation of current sensing relays and releases   

8.2.1.5.1 Limits of operation of time-delay overload relays when all poles are energized N/A 

8.2.1.5.1.1 Common requirements N/A 

 type of time-delay overload relay  ............................ :  N/A  

 trip class  ................................................................... :  N/A 

 current setting  .......................................................... :  N/A 

 ambient temperature °C)   ......................................... :  N/A 

 test enclosure W x H x D (mm x mm x mm)  .......... :  N/A 

 cable/busbar cross-section (mm²) / (mm)   .............. :  N/A 

 ambient temperature: - 5 C̄  .................................. :  N/A 

 a) at A times of current setting, tripping shall not 

occur in less than 2 h starting from the cold state; 

test current  ............................................................... : 

No tripping; ééA N/A 

 b) when the current is subsequently raised to B times 

the current setting, tripping shall occur in less than 

2 h; test current  ........................................................ : 

Tripping; é..A N/A 

 c)  for class 2, 3, 5 and 10 A overload relays 

energized at C times the current setting, tripping 

shall occur in less than 2 min starting from thermal 

equilibrium, at the current setting, in 

accordance with 9.3.3 of IEC 60034-1; for class 10 

A overload relays, for ambient air 

temperature ï5 °C or below, th e manufacturer may 

declare a longer tripping time but not 

longer than 2 times the values required for 20 °C  

 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 d) for class 10, 20 , 30 and 40 overload relays 

energized at C times the current, tripping shall 

occur in less than 4, 8 or 12 min, starting from 

thermal equilibrium at the current setting; class; test 

current; tripping time  ............................................ : 

  Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 



 Page 46 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 e) at D times the current setting, tripping shall occur 

within the limits given in Table 2 for the appropriate 

trip class and tolerance band, starting from the cold 

state; test current; tripping time Tp (s)  ................. : 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 ambient temperature: + 20 C̄  .............................. :   

 a) at A times of current setting, tripping shall not 

occur in less than 2 h starting from the cold state; 

test current  ........................................................... : 

Test current: ____ A 

 

N/A 

 b) when the current is subsequently raised to B 

times the current setting, tripping shall occur in less 

than 2 h; test current  ............................................ : 

Test current 

Trip time: ____s 

N/A 

 c) for class 2, 3, 5 and 10A overload relays energized 

at C times the current, tripping shall occur in less 

than 2 min, starting from thermal equilibrium at the 

current setting; test current  ..................................... : 

 Test current 

Trip time: ____s 

N/A 

 d) for class 10, 20 , 30 and 40 overload relays 

energized at C times the current, tripping shall 

occur in less than 4, 8 or 12 min, starting from 

thermal equilibrium at the current setting; class; test 

current; tripping time  ............................................ : 

 Test current 

Trip time: ____s 

N/A 

 e) at D times the current setting, tripping shall occur 

within the limits given in Table 2 for the appropriate 

trip class and tolerance band, starting from the cold 

state; test current; tripping time Tp (s)  ................. : 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

 ambient temperature: + 40 C̄  .............................. :  N/A 

 a) at A times of current setting, tripping shall not 

occur in less than 2 h starting from the cold state; 

test current  ........................................................... : 

Test current: ____ A 

 

N/A 

 b) when the current is subsequently raised to B 

times the current setting, tripping shall occur in less 

than 2 h; test current  ............................................ : 

Test current 

Trip time: ____s 

N/A 
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 c) for class 2, 3, 5 and 10A overload relays 

energized at C times the current, tripping shall 

occur in less than 2 min, starting from thermal 

equilibrium at the current setting; test current  ...... : 

 Test current 

Trip time: ____s 

N/A 

 d) for class 10, 20 or 30 overload relays energized 

at C times the current, tripping shall occur in less 

than 4, 8 or 12 min, starting from thermal 

equilibrium at the current setting; class; test current; 

tripping time  .......................................................... : 

 Test current 

Trip time: ____s 

N/A 

 e) at D times the current setting, tripping shall occur 

within the tripping time (s) < Tp <, starting from the 

cold state; test current; tripping time Tp (s)  .......... : 

Class; ____ 

Tripping current___ A 

 Trip-time: ____ s 

N/A 

8.2.1.5.1.2 Thermal memory test verification N/A 

 Unless the manufacturer has specified that the 

device does not contain thermal memory, electronic 

overload relays shall fulfil the following 

requirements(see figure 8) 

 N/A 

 Apply a current equal to Ie until the device has 

reached the thermal equilibrium 

Ie = _______ A N/A 

 Interrupt a current for a duration of 2 x Tp (see 
Table 2 ) with a relative tolerance of 10% (where Tp 
is the time measured at the D current according to 
Table 3). 

Tp = ______ A 
D  = _______ A 
Measured time Tp = ____ s 

N/A 

 Apply a current equal to 7,2 x Ie I test = _____ A N/A 

 The relay shall trip within 50% of the time TP Trip time = ______ s N/A 

8.2.1.5.2 Limits of operation of three-pole time-delay overload relays energized on two poles:  

 ambient temperature ( C̄) ..................................... :  N/A 

 In case of overload relays having an adjustable 

current setting, the characteristics shall apply both 

when the relay is carrying the current associated 

with the maximum setting and when the relay is 

carrying the current associated with the minimum 

setting 

  

 a) the relay energized on three poles, at A times the 

current setting, tripping shall not occur in less than 

2 h, starting from the cold state; test current 

RT S RS T ST R N/A 

      

 b) when the value of the current flowing in two poles 

is increased to B times the current setting and the 

third pole deenergized, tripping shall occur in less 

than 2 h; current value; test current  

RT S RS T ST R N/A 
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8.2.1.5.3 Limits of operation of instantaneous magnetic overload relays  

 For all values of the current setting, instantaneous 

magnetic overload relays shall trip with an accuracy 

of ± 10% of the value of the published current value 

corresponding to the current setting 

 N/A 

 
Magnetic settingsééééééééééééé.
 : 

  

 Accuracy Ñ 10% of the valueéééééééé..:  N/A 

8.2.1.5.4 Limits of operation of under-current relays and releases for automatic change over  N/A 

8.2.1.5.4.1 e) Limits of operation under-current relays N/A 

 Under-current relays or release, when associated 

with a switching device, shall operate to open the 

switching device within 90% to 110 % of the set 

time when the current during run is below 0,9 times 

the under-current setting in all poles 

Under current setting:_____A 

Test current:______A 

Set time:_________s 

Measured:________s 

N/A 

8.2.1.5.4.2 f) Limits of operation of automatic change over by under-current relays N/A 

 
- for star-delta starters from star to delta, and 
- for auto-transformer starters from the starting to 
the ON position 

 N/A 

 The lowest drop-out of an under-current relay shall 

be not greater than 1,5, times the actual current 

setting of the overload relay which is active in the 

starting or star connection. 

Lowest drop-out:éé.A / 

Actual current setting: é..A = Ò 

1,5 times 

N/A 

 
The under-current real shall be able to carry any 
value of current , from its lowest current setting to 
stalled current in the starting position or the star 
connection, for the tripping times determined by the 
overload relays at its highest current setting 

 N/A 

8.2.1.5.5. g) Stall relays N/A 

 
The limits of operation shall be verified 
accordance with cl. 8.2.1.5.5 

 N/A 

 
For currents sensing stall relays , the verification 
shall be made for the minimum and for the 
maximum set current values and for the minimum 
and maximum stall inhibit time(four settings) 

 N/A 

 
For stall relays operating in conjunction with a 
rotation sensing mean, the verification shall be 
made for the minimum and maximum stall inhibit 
time. The sensor can be simulated by an 
appropriate signal on the sensor  input of the stall 
relay 

 N/A 
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a) current sensing relays 

 N/A 

 
minimum current setting / 

minimum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 
N/A 

 minimum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 maximum current setting / 

minimum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 maximum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 

N/A 

 
b) rotation sensing relays: an input signal indicating 
no rotation exits 

 N/A 

 
minimum set stall inhibit time 

______ s 

Trip time = _______s 
N/A 

 
maximum set stall inhibit time 

______ s 

Trip time = _______s 
N/A 

8.2.1.5.6. 
h) Jam relays  

N/A 

 
The limits of operation shall be verified 
accordance with cl. 8.2.1.5.6 

 
N/A 

 
The verification shall be made for the minimum and 
for the maximum set current values and for the 
minimum and maximum stall inhibit time (four 
settings) 

 

N/A 

 
For each of the four settings, the test shall be made 
under the following conditions: 

 
N/A 

 
- apply a test current of 95% of the set current 
value. The jam relay shall not trip 

 
N/A 

 
- increase the test current to 120 % of the set 
current value. The jam relay shall trip according to 
the requirements given in 8.2.1.5.6 

 

N/A 

 
minimum current setting / 

minimum set stall inhibit time 

Test current 95 % of set value 

 

______ s 

______ A 

no trip  

N/A 

 minimum current setting / 

minimum set stall inhibit time 

Test current increase to 1,2 times 

______ A 

______ s 

Trip time = _______s 
N/A 
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minimum current setting / 

maximum set stall inhibit time 

Test current 95 % of set value 

______ s 

______ A 

no trip  
N/A 

 
minimum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 
N/A 

 
maximum current setting / 

minimum set stall inhibit time 

Test current 95 % of set value 

______ s 

______ A 

no trip  
N/A 

 
maximum current setting / 

minimum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 
N/A 

 
maximum current setting / 

maximum set stall inhibit time 

Test current 95 % of set value 

______ s 

______ A 

no trip  
N/A 

 
maximum current setting / 

maximum set stall inhibit time 

Test current 1,2 times 

______ A 

______ s 

Trip time = _______s 
N/A 

9.3.3.4 Test of dielectric properties, impulse withstand voltage (Uimp indicated):  

 - verification by measurement of clearances instead 

of testing 

 N/A 

 Any actuator of insulating material and any integral 

non-metallic enclosure of equipment intended to be 

used without an additional enclosure shall be 

covered by a metal foil and connected to the frame 

or the mounting plate. 

  

 Tests are also carried out according Annex R of  

IEC 60947-1, Ed. 5, application of the metal foil for 

dielectric testing on accessible parts during 

operation or adjustment 

 N/A 

 Terminal holes covered  yes 

 no 

N/A 

 - rated impulse withstand voltage (V)  ................... :   

 - test Uimp main circuits (kV)  ............................... :  N/A 

 - test Uimp auxiliary circuits (kV)  .......................... :  N/A 
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 Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): N/A 

 - rated insulation voltage (V)  ................................ :   

 - main circuits, test voltage for 5 s (V)  .................. :  N/A 

 
- control and auxiliary circuits, test voltage for 5-s 
(V) ......................................................................... : 

 N/A 

 
- circuits of equipment include devices such as 
motors, instruments ect, test voltage for 5 s (V)  .. : 

 N/A 

 Equipment suitable for isolation  

 
The leakage current shall be measured through 
each pole with the contacts in open position        ( < 
0,5 mA) 

1,1 times Ue= ___V N/A 

 

 

9.3.1 Compliance with performance requirements  

b) TEST SEQUENCE 2(sample No. 10 LC1E0610M5  Us=220VAC)  

 Verification of rated making and breaking capacities, change-over ability and 
reversibility, where applicable (Clause 9.3.3.5.) 

P 

 - verification of conventional operational performance (Clause 9.3.3.6) P 

9.3.3.5 Making and breaking capacity  

 Conditions, make operations only ......................... :  P 

 Type of product ..................................................... : LC1E0610M5  

 utilization category  ................................................ : AC-4  

 Control voltage 25 times at 110% and 25 times at 
85% for AC-3 and AC-4 

  

 rated operational voltage Ue (V)  : 380V  

 rated operational current Ie (A) or power (kW)  .... : 5A  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 404 

L2:407 

L3: 405 

P 

 - test current (A) I/Ie =   12   .................................. : L1: 60.7 

L2: 60.8 

L3: 61.0 

P 

 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.45 

L3: 0.46 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of make operations  ............................... : 50 P 
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 Behaviour and condition during and after the test:  

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth 
circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

 Conditions, make/break operations only ............... :  P 

 Type of product ..................................................... : LC1E0610M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 380V  

 rated operational current Ie (A) or power (kW)  .... : 5A  

 For starters incorporated two contactors, 2 
contactor shall be used with the following 
sequence: 
Close A ï open A ï close B ï open B- off period 

 P 

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 404 

L2: 407 

L3: 405 

P 

 - test current (A)I/Ie = 10 ....................................... : L1: 50.8 

L2: 51.1 

L3:51.0 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.44 

L3: 0.44 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  50 make 

 50 make/ break 

P 

 Number of operation energized simultaneously 10  

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 37.8 P 

 Measured oscillatory frequency (kHz)  .................. : 37.5 P 

 Factor y  ................................................................ : 1.09 P 

 
Behaviour and condition during and after the test: 

 



 Page 53 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth          
     circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

9.3.3.6 Operational performance capability:  

 Type of product ..................................................... : LC1E0610M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 380V  

 rated operational current Ie (A) or power (kW)  .... : 5A  

 Conditions, make/break operations:  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 404 

L2: 407 

L3: 405 

P 

 - test current (A) I/Ie =6  ........................................ : L1: 30.9 

L2:31.2 

L3: 31.0 

P 

 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.45 

L3: 0.45 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  6000 make 

 6000 make/ break 

 

 Number of operation energized simultaneously 10 P 

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 34.1 P 

 Measured oscillatory frequency (kHz)  .................. : 34.2 P 

 Factor y  ................................................................ : 1.13 P 

 Behaviour and condition during and after the test:  

 - no permanent arcing  P 

 - no flash-over between poles  P 
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 - no blowing of the fusible element in the earth 

circuit 

 P 

 - no welding of the contacts  P 

 - the contacts shall operate when the contactor or 

starter is switched by the applicable method of 

control 

 P 

8.3.3.4 Dielectric verification  

 test voltage (2 Ui), min  1000 V  for 5 s. (V)  ............ : Test voltage: 1000 V P 

 No flashover or breakdown  P 

8.3.3.5 Leakage current equipment suitable for isolation   

 test voltage (1,1 Ue) (V)  .......................................... :  N/A 

 Leakage current: ¢ 2 mA /pole  ................................ :  N/A 

 

 

9.3.1 Compliance with performance requirements  

b) TEST SEQUENCE 2(sample No. 11 LC1E0610M5  Us=220VAC)  

 Verification of rated making and breaking capacities, change-over ability and 
reversibility, where applicable (Clause 9.3.3.5.) 

P 

 - verification of conventional operational performance (Clause 9.3.3.6) P 

9.3.3.5 Making and breaking capacity  

 Conditions, make operations only ......................... :  P 

 Type of product ..................................................... : LC1E0610M5  

 utilization category  ................................................ : AC-4  

 Control voltage 25 times at 110% and 25 times at 
85% for AC-3 and AC-4 

  

 rated operational voltage Ue (V)  : 415V  

 rated operational current Ie (A) or power (kW)  .... : 4.1A  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 436 

L2:437 

L3: 435 

P 

 - test current (A) I/Ie =   12   .................................. : L1: 50.2 

L2: 50.1 

L3: 50.3 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.45 

L3: 0.46 

P 
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 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of make operations  ............................... : 50 P 

 Behaviour and condition during and after the test:  

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth 
circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

 Conditions, make/break operations only ............... :  P 

 Type of product ..................................................... : LC1E0610M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 415V  

 rated operational current Ie (A) or power (kW)  .... : 4.1A  

 For starters incorporated two contactors, 2 
contactor shall be used with the following 
sequence: 
Close A ï open A ï close B ï open B- off period 

 P 

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 436 

L2: 437 

L3: 435 

P 

 - test current (A)I/Ie = 10 ....................................... : L1: 41.6 

L2: 41.9 

L3:41.8 

P 

 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.46 

L3: 0.47 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  50 make 

 50 make/ break 

P 

 Number of operation energized simultaneously 10  

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 33.8 P 
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 Measured oscillatory frequency (kHz)  .................. : 33.9 P 

 Factor y  ................................................................ : 1.08 P 

 
Behaviour and condition during and after the test: 

 

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth          
     circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

9.3.3.6 Operational performance capability:  

 Type of product ..................................................... : LC1E0610M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 415V  

 rated operational current Ie (A) or power (kW)  .... : 4.1A  

 Conditions, make/break operations:  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 435 

L2: 437 

L3:436 

P 

 - test current (A) I/Ie =6  ........................................ : L1: 24.9 

L2: 24.7 

L3:25.0 

P 

 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.44 

L3: 0.44 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  6000 make 

 6000 make/ break 

 

 Number of operation energized simultaneously 10 P 

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 30.5 P 

 Measured oscillatory frequency (kHz)  .................. : 30.7 P 

 Factor y  ................................................................ : 1.09 P 

 Behaviour and condition during and after the test:  
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 - no permanent arcing  P 

 - no flash-over between poles  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 - no welding of the contacts  P 

 - the contacts shall operate when the contactor or 

starter is switched by the applicable method of 

control 

 P 

8.3.3.4 Dielectric verification  

 test voltage (2 Ui), min  1000 V  for 5 s. (V)  ............ : Test voltage: 1000 V P 

 No flashover or breakdown  P 

8.3.3.5 Leakage current equipment suitable for isolation   

 test voltage (1,1 Ue) (V)  .......................................... :  N/A 

 Leakage current: ¢ 2 mA /pole  ................................ :  N/A 

 

 

9.3.1 Compliance with performance requirements  

b) TEST SEQUENCE 2(sample No. 12 LC1E0910M5  Us=220VAC)  

 Verification of rated making and breaking capacities, change-over ability and 
reversibility, where applicable (Clause 9.3.3.5.) 

P 

 - verification of conventional operational performance (Clause 9.3.3.6) P 

9.3.3.5 Making and breaking capacity  

 Conditions, make operations only ......................... :  P 

 Type of product ..................................................... : LC1E0910M5  

 utilization category  ................................................ : AC-4  

 Control voltage 25 times at 110% and 25 times at 
85% for AC-3 and AC-4 

  

 rated operational voltage Ue (V)  : 380V  

 rated operational current Ie (A) or power (kW)  .... : 7.5A  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 403 

L2:406 

L3: 405 

P 

 - test current (A) I/Ie =   12   .................................. : L1: 90.8 

L2: 90.9 

L3:91.1 

P 
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 - power factor/time constant  ................................. : L1: 0.44 

L2: 0.43 

L3: 0.44 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of make operations  ............................... : 50 P 

 Behaviour and condition during and after the test:  

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth 
circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

 Conditions, make/break operations only ............... :  P 

 Type of product ..................................................... : LC1E0910M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 380V  

 rated operational current Ie (A) or power (kW)  .... : 7.5A  

 For starters incorporated two contactors, 2 
contactor shall be used with the following 
sequence: 
Close A ï open A ï close B ï open B- off period 

 P 

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 403 

L2: 406 

L3: 405 

P 

 - test current (A)I/Ie = 10 ....................................... : L1: 76.1 

L2: 76.2 

L3:75.9 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.44 

L3: 0.46 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  50 make 

 50 make/ break 

P 
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 Number of operation energized simultaneously 10  

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 40.9 P 

 Measured oscillatory frequency (kHz)  .................. : 41.3 P 

 Factor y  ................................................................ : 1.08 P 

 
Behaviour and condition during and after the test: 

 

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth          
     circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

9.3.3.6 Operational performance capability:  

 Type of product ..................................................... : LC1E0910M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 380V  

 rated operational current Ie (A) or power (kW)  .... : 7.5A  

 Conditions, make/break operations:  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 403 

L2: 406 

L3: 405 

P 

 - test current (A) I/Ie =6  ........................................ : L1: 45.8 

L2: 46.1 

L3: 46.3 

P 

 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.47 

L3: 0.46 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  6000 make 

 6000 make/ break 

 

 Number of operation energized simultaneously 10 P 

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 37.0 P 



 Page 60 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 Measured oscillatory frequency (kHz)  .................. : 36.9 P 

 Factor y  ................................................................ : 1.12 P 

 Behaviour and condition during and after the test:  

 - no permanent arcing  P 

 - no flash-over between poles  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 - no welding of the contacts  P 

 - the contacts shall operate when the contactor or 

starter is switched by the applicable method of 

control 

 P 

8.3.3.4 Dielectric verification  

 test voltage (2 Ui), min  1000 V  for 5 s. (V)  ............ : Test voltage: 1000 V P 

 No flashover or breakdown  P 

8.3.3.5 Leakage current equipment suitable for isolation   

 test voltage (1,1 Ue) (V)  .......................................... :  N/A 

 Leakage current: ¢ 2 mA /pole  ................................ :  N/A 

 

 

9.3.1 Compliance with performance requirements  

b) TEST SEQUENCE 2(sample No. 13 LC1E0910M5  Us=220VAC)  

 Verification of rated making and breaking capacities, change-over ability and 
reversibility, where applicable (Clause 9.3.3.5.) 

P 

 - verification of conventional operational performance (Clause 9.3.3.6) P 

9.3.3.5 Making and breaking capacity  

 Conditions, make operations only ......................... :  P 

 Type of product ..................................................... : LC1N0910M5  

 utilization category  ................................................ : AC-4  

 Control voltage 25 times at 110% and 25 times at 
85% for AC-3 and AC-4 

  

 rated operational voltage Ue (V)  : 415V  

 rated operational current Ie (A) or power (kW)  .... : 7.1A  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 438 

L2:440 

L3: 437 

P 
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 - test current (A) I/Ie =   12   .................................. : L1: 86.7 

L2:86.8 

L3: 86.5 

P 

 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.45 

L3: 0.46 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of make operations  ............................... : 50 P 

 Behaviour and condition during and after the test:  

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth 
circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

 Conditions, make/break operations only ............... :  P 

 Type of product ..................................................... : LC1E0910M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 415V  

 rated operational current Ie (A) or power (kW)  .... : 7.1A  

 For starters incorporated two contactors, 2 
contactor shall be used with the following 
sequence: 
Close A ï open A ï close B ï open B- off period 

 P 

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 438 

L2: 440 

L3: 437 

P 

 - test current (A)I/Ie = 10 ....................................... : L1: 72.1 

L2:72.0 

L3:72.3 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.46 

L3: 0.47 

P 

 - on-time (ms)  ....................................................... : 50 P 
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 - off-time (s)  .......................................................... : 10 P 

 - number of operations  50 make 

 50 make/ break 

P 

 Number of operation energized simultaneously 10  

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 37.7 P 

 Measured oscillatory frequency (kHz)  .................. : 37.9 P 

 Factor y  ................................................................ : 1.08 P 

 
Behaviour and condition during and after the test: 

 

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth          
     circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

9.3.3.6 Operational performance capability:  

 Type of product ..................................................... : LC1E0910M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 415V  

 rated operational current Ie (A) or power (kW)  .... : 7.1A  

 Conditions, make/break operations:  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 438 

L2: 440 

L3: 437 

P 

 - test current (A) I/Ie =6  ........................................ : L1: 43.0 

L2: 43.3 

L3: 43.1 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.46 

L3: 0.46 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  6000 make 

 6000 make/ break 
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 Number of operation energized simultaneously 10 P 

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 34.1 P 

 Measured oscillatory frequency (kHz)  .................. : 34.5 P 

 Factor y  ................................................................ : 1.12 P 

 Behaviour and condition during and after the test:  

 - no permanent arcing  P 

 - no flash-over between poles  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 - no welding of the contacts  P 

 - the contacts shall operate when the contactor or 

starter is switched by the applicable method of 

control 

 P 

8.3.3.4 Dielectric verification  

 test voltage (2 Ui), min  1000 V  for 5 s. (V)  ............ : Test voltage: 1000 V P 

 No flashover or breakdown  P 

8.3.3.5 Leakage current equipment suitable for isolation   

 test voltage (1,1 Ue) (V)  .......................................... :  N/A 

 Leakage current: ¢ 2 mA /pole  ................................ :  N/A 

 

 

9.3.1 Compliance with performance requirements  

b) TEST SEQUENCE 2(sample No. 14 LC1E1810M5  Us=220VAC)  

 Verification of rated making and breaking capacities, change-over ability and 
reversibility, where applicable (Clause 9.3.3.5.) 

P 

 - verification of conventional operational performance (Clause 9.3.3.6) P 

9.3.3.5 Making and breaking capacity  

 Conditions, make operations only ......................... :  P 

 Type of product ..................................................... : LC1E1810M5  

 utilization category  ................................................ : AC-4  

 Control voltage 25 times at 110% and 25 times at 
85% for AC-3 and AC-4 

  

 rated operational voltage Ue (V)  : 380V  

 rated operational current Ie (A) or power (kW)  .... : 15A  
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 - test voltage (V) U/Ue = 1,05 ................................ : L1: 404 

L2:407 

L3:405 

P 

 - test current (A) I/Ie =   12   .................................. : L1: 186 

L2: 187 

L3: 184 

P 

 - power factor/time constant  ................................. : L1: 0.44 

L2: 0.45 

L3: 0.44 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of make operations  ............................... : 50 P 

 Behaviour and condition during and after the test:  

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth 
circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

 Conditions, make/break operations only ............... :  P 

 Type of product ..................................................... : LC1E1810M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 380V  

 rated operational current Ie (A) or power (kW)  .... : 15A  

 For starters incorporated two contactors, 2 
contactor shall be used with the following 
sequence: 
Close A ï open A ï close B ï open B- off period 

 P 

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 404 

L2: 407 

L3: 405 

P 

 - test current (A)I/Ie = 10 ....................................... : L1: 156 

L2: 155 

L3: 157 

P 
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 - power factor/time constant  ................................. : L1: 0.46 

L2: 0.46 

L3: 0.47 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  50 make 

 50 make/ break 

P 

 Number of operation energized simultaneously 10  

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 42.6 P 

 Measured oscillatory frequency (kHz)  .................. : 42.5 P 

 Factor y  ................................................................ : 1.13 P 

 
Behaviour and condition during and after the test: 

 

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth          
     circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

9.3.3.6 Operational performance capability:  

 Type of product ..................................................... : LC1E1810M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 380V  

 rated operational current Ie (A) or power (kW)  .... : 15A  

 Conditions, make/break operations:  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 404 

L2: 407 

L3: 405 

P 

 - test current (A) I/Ie =6  ........................................ : L1: 91.2 

L2: 91.7 

L3: 91.6 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.44 

L3: 0.44 

P 
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 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  6000 make 

 6000 make/ break 

 

 Number of operation energized simultaneously 10 P 

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 42.5 P 

 Measured oscillatory frequency (kHz)  .................. : 42.7 P 

 Factor y  ................................................................ : 1.08 P 

 Behaviour and condition during and after the test:  

 - no permanent arcing  P 

 - no flash-over between poles  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 - no welding of the contacts  P 

 - the contacts shall operate when the contactor or 

starter is switched by the applicable method of 

control 

 P 

8.3.3.4 Dielectric verification  

 test voltage (2 Ui), min  1000 V  for 5 s. (V)  ............ : Test voltage: 1000 V P 

 No flashover or breakdown  P 

8.3.3.5 Leakage current equipment suitable for isolation   

 test voltage (1,1 Ue) (V)  .......................................... :  N/A 

 Leakage current: ¢ 2 mA /pole  ................................ :  N/A 

 

 

9.3.1 Compliance with performance requirements  

b) TEST SEQUENCE 2(sample No. 15 LC1E1810M5  Us=220VAC)  

 Verification of rated making and breaking capacities, change-over ability and 
reversibility, where applicable (Clause 9.3.3.5.) 

P 

 - verification of conventional operational performance (Clause 9.3.3.6) P 

9.3.3.5 Making and breaking capacity  

 Conditions, make operations only ......................... :  P 

 Type of product ..................................................... : LC1E1810M5  

 utilization category  ................................................ : AC-4  
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 Control voltage 25 times at 110% and 25 times at 
85% for AC-3 and AC-4 

  

 rated operational voltage Ue (V)  : 415V  

 rated operational current Ie (A) or power (kW)  .... : 13A  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 436 

L2:437 

L3: 435 

P 

 - test current (A) I/Ie =   12   .................................. : L1: 156 

L2: 158 

L3: 159 

P 

 - power factor/time constant  ................................. : L1: 0.45 

L2: 0.45 

L3: 0.47 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of make operations  ............................... : 50 P 

 Behaviour and condition during and after the test:  

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth 
circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

 Conditions, make/break operations only ............... :  P 

 Type of product ..................................................... : LC1E1810M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 415V  

 rated operational current Ie (A) or power (kW)  .... : 13A  

 For starters incorporated two contactors, 2 
contactor shall be used with the following 
sequence: 
Close A ï open A ï close B ï open B- off period 

 P 

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 436 

L2: 437 

L3: 435 

P 
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 - test current (A)I/Ie = 10 ....................................... : L1: 131 

L2: 132 

L3:134 

P 

 - power factor/time constant  ................................. : L1: 0.47 

L2: 0.46 

L3: 0.47 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 20 P 

 - number of operations  50 make 

 50 make/ break 

P 

 Number of operation energized simultaneously 10  

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 47.0 P 

 Measured oscillatory frequency (kHz)  .................. : 46.8 P 

 Factor y  ................................................................ : 1.13 P 

 
Behaviour and condition during and after the test: 

 

 
- no permanent arcing 

 P 

 
- no flash-over between poles 

 P 

 
- no blowing of the fusible element in the earth          
     circuit 

 P 

 
- no welding of the contacts 

 P 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 P 

9.3.3.6 Operational performance capability:  

 Type of product ..................................................... : LC1E1810M5 P 

 utilization category  ................................................ : AC-4  

 rated operational voltage Ue (V)  .......................... : 415V  

 rated operational current Ie (A) or power (kW)  .... : 13A  

 Conditions, make/break operations:  

 - test voltage (V) U/Ue = 1,05 ................................ : L1: 436 

L2: 437 

L3: 435 

P 

 - test current (A) I/Ie =6  ........................................ : L1: 78.6 

L2: 78.7 

L3: 78.5 

P 



 Page 69 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 - power factor/time constant  ................................. : L1: 0.47 

L2: 0.46 

L3: 0.47 

P 

 - on-time (ms)  ....................................................... : 50 P 

 - off-time (s)  .......................................................... : 10 P 

 - number of operations  6000 make 

 6000 make/ break 

 

 Number of operation energized simultaneously 10 P 

 Characteristic of transient recovery voltage for AC-3 and AC-4 only:  

 oscillatory frequency (kHz)  ................................... : 38.5 P 

 Measured oscillatory frequency (kHz)  .................. : 38.7 P 

 Factor y  ................................................................ : 1.07 P 

 Behaviour and condition during and after the test:  

 - no permanent arcing  P 

 - no flash-over between poles  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 - no welding of the contacts  P 

 - the contacts shall operate when the contactor or 

starter is switched by the applicable method of 

control 

 P 

8.3.3.4 Dielectric verification  

 test voltage (2 Ui), min  1000 V  for 5 s. (V)  ............ : Test voltage: 1000 V P 

 No flashover or breakdown  P 

8.3.3.5 Leakage current equipment suitable for isolation   

 test voltage (1,1 Ue) (V)  .......................................... :  N/A 

 Leakage current: ¢ 2 mA /pole  ................................ :  N/A 
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9.3.1.c TEST SEQUENCE III 

 (Sample No.16 No.17 LC1E0610M5 Us:220V 50Hz) 

 

   

 - Performance under short-circuit conditions (Clause 9.3.4) P 

   

9.3.4 Performance under short-circuit conditions  

 
Contactors or starter and the associated SCPD, 
or combination or protected starter are subjected 
to tests 9.3.4.2.1 and 9.3.4.2.2. 

 P 

 
Maximum Ie and maximum Ue for AC-3 are 
covered 

Ie=4.9 / Ue=AC415V P 

 
Sub clause 8.3.4.1.2 of part 1 applies except that, 
for type ñ1ò co-ordination, the fusible element F 
and resistor are replaced by a solid 6 mm

2 
wire of 

1,2 m to 1,8 m length connected to the neutral, or 
with the agreement of the manufacturer, to one of 
the phases 

 neutral 

 phase ____ 

N/A 

 Rated control supply voltage ................................. : 220V 50Hz  P 

9.3.4.2.1 Test at the prospective current "r":  

 type of product ...................................................... : LC1E0610M5  

 test circuit, figure 9, 10, 11, 12 .............................. : figure 11  

 type of SCPD  ....................................................... : NT00-20  

 ratings of SCPD, co-ordination type 1  .................. : -  

 ratings of SCPD, co-ordination type 2  .................. : 20A  

 rated operational current Ie (A) AC-3  ................... : 4.9A  

 rated operational voltage (V) ................................. : 415V  

 prospective current "r" (kA) (table 12) ................... : 1kA  

 Wire size (mm
2
) type 1 ____ mm

2
 N/A 

 Wire size (mm
2
) type 2 1.0× 1mm P 

 test voltage (V)  ..................................................... : L1: 464 

L2:464 

L3: 464 

 

 r.m.s. test current (kA)  ......................................... : L1: 1.02kA 

L2: 1.03 kA 

L3:1.05 kA 
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 peak current (kA)  ................................................. : L1: 1.44 kA 

L2: 1.45 kA 

L3: 1.48 kA 

 

 power factor 0.95 P 

 1. one breaking operation of SCPD with all the 

switching devices closed prior to the test 

I²dt and Ip (kA²s / A)   ............................................. : 

L1: 605A²s/ 823A 

L2: 732A²s/ 1.24kA 

L3: 408A²s/ 641A 

 

 2. one breaking operation of SCPD by closing the 

contactor or starter on to the short-circuit 

I²dt and Ip (kA²s / A)   ..............................................  

L1: 226A²s/ 259A 

L2: 950A²s/ 1.31kA 

L3: 522A²s/ 1.11kA 

 

9.3.4.2.3 Behaviour of the equipment during the test P 

 Both types of co-ordination (all devices): P 

 A - the fault current has been successfully 
interrupted by the SCPD, the combination starter 
or the combination switching device and the fuse 
or fusible element, or solid connection between 
the enclosure and supply shall not have melted 

 

P 

 B - the door or cover of the enclosure has not 
been blown open and it is possible to open the 
door or cover. Degree of protection by the 
enclosure is not less than IP2X 

 

N/A 

 C - there is no damage to the conductors or 
terminals and the conductors have not been 
separated from the terminals 

 
P 

 D ï there is no cracking or breaking of an 
insulating base to the extent that the integrity of 
mounting of a live part is impaired 

 
P 

 Both types of co-ordination (combination starters and protected starters only): N/A 

 E ï the circuit breaker or switch is capable of 
being opened manually by its operating means 

 
N/A 

 F - neither end of the SCPD is completely 
separated from its mounting means to an 
exposed conductive part 

 
N/A 

 
G - if a circuit breaker with rated ultimate short-
circuit breaking capacity less than the rated 
conditional short-circuit current assigned to the 
combination starter, the combination switching 
device, the protected starter or the protected 
switching device is employed, the circuit breaker 
shall be tested to trip as follows: 

  

 
a) circuit breaker with instantaneous trip relays or 
releases, at 120% of the trip current 

 N/A 

 
b) circuit breaker with overload relays or releases, 
at 250% of the rated current of the circuit breaker 

 N/A 

 
Type 1 co-ordination (all devices): 

N/A 
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H - there has been no discharge of parts beyond 
the enclosure. Damage to the contactor and the 
overload relay is acceptable. The starter may be 
inoperative after each operation. The starter shall 
there fore be inspected and the contactor and/or 
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the 
case of fuse protection, all fuse-links shall be 
replaced. 

 

N/A 

 
Type 1 co-ordination (combination and protected starters only): 

N/A 

 
I - The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 is verified after each 
operation (at currents ñrò and ñIqò by a dielectric 
test on the complete unit under test (SCPD plus 
contctor/starter but before replacement of parts). 
The test voltage shall be applied to the incoming 
supply terminals, with the switch or circuit-breaker 
in open position, as follows: 
 

  

 
I - dielectric verification test voltage (2 Ue) for 5 s 
(V) but not less than 1000V .................................. : 

U test: ______ V  

 
- between each pole and all other poles 
connected to the frame of the starter 

 N/A 

 
- between all live parts of  all poles connected 
together and the frame of the starter 

 N/A 

 
- between the terminals of the line side connected 
together and terminals of the other side 
connected together 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, 
with the contacts in open position, at test voltage 
of 1,1 Ue and shall not exceed 6 mA 

Utest: _____ V 

L1: _____ mA 

L2: _____ mA 

L3: _____ mA 

 

 Type 2 co-ordination (all devices) P 

 
J - no damage to the overload relay or other parts 
has occurred, except that welding of contactor or 
starter contacts is permitted, if they are easily 
separated (e.g. by a screwdriver) without 
significant deformation, but no replacement of 
parts is permitted during the test, except that , in 
case of fuse protection, all fuse shall be replaced. 

Contacts welded 

 yes 

S no 

N/A 

 
In the case of welded contact as described above, 
the functionally of the device shall be verified by 
carrying out 10 operations under the conditions of 
table 8  for the applicable utilization category. 

 
N/A 

 
Operational performance capability (9.3.3.6):  

 

 
Type of product :  

 

 
utilization category  :  

 

 
rated operational voltage Ue (V)  :  
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rated operational current Ie (A) or power (kW)  :  

 

 
Conditions, make/break operations:  

 

 
- test voltage U/Ue = 1,05 (V)  :  

 

 
- test current (A) I/Ie = 6  :  

 

 
- power factor/time constant  :  

 

 
- on-time (ms)  :  

 

 
- off-time (s)  :  

 

 
- number of make/break operations  :  

 

 
Characteristic of transient recovery voltage for 
AC-3 and AC-4 only: 

 
 

 
oscillatory frequency (kHz)  :  

N/A 

 
Measured oscillatory frequency (kHz)  :  

N/A 

 
Factor y  :  

N/A 

 Behaviour and condition during and after the test:  

 - no permanent arcing  N/A 

 - no flash-over between poles  N/A 

 
- no blowing of the fusible element in the earth 
circuit 

 N/A 

 - no welding of the contacts  N/A 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 
N/A 

9.3.4.2.3 
K The tripping of the overload relay shall be 
verified at a multiple of the current setting and 
shall conform to the published tripping 
characteristics, according to 5.7.5, both before 
and after the short-circuit test. 

Test current:______A 
 
Measured:________s N/A 

 
L The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 shall be verified by a 
dielectric test on the contactor , starter, the 
combination starter, the combination switching 
device , the protected starter or protected 
switching device as follows: 

 

P 

 
L - dielectric verification test voltage (2 Ue) for 5 
s (V) but not less than 1000V  : 

U test: 1000V P 

 
- between all the terminals of the main circuit 
connected together (including the control and 
auxiliary circuits connected to the main circuit) 
and the enclosure or mounting plate, with the 
contacts in all normal positions of operation 

 

P 

 
- between each pole of the main circuit and the 
other poles connected together and to the 
enclosure ore mounting plate with the contacts in 
all normal positions of operation 

 P 
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- between  each control and auxiliary circuit not 
normally connected to the main circuit and: 
 - the main circuit 
 - the other circuits 
 - the exposed conductive parts 
 - the enclosure or mounting plate 

 N/A 

 
In case of combination starters, combination 
switching devices, protected starters and 
protecting switching devices, additional tests 
according to 8.3.3.4.1, item 3) of part 1 shall be 
made as follows: 

 N/A 

 
Dielectric verification test voltage according table 
12A  of part 1) for 5 s (V)  

U test: ______ V N/A 

 
across the main poles of the device with the 
contacts of the switch or of the circuit- breaker 
open and the contacts of the starter closed 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, 
with the contacts in the open position, at a test 
voltage of 1,1 Ue and shall not exceed 2 mA 

U test: _____ V 

L1: _____ mA 

L1: _____ mA 

L1: _____ mA 

N/A 

 



 Page 75 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 

9.3.4.2.2 Test at the rated conditional short-circuit current "Iq"  

 Type of product ..................................................... : LC1E0610M5  

 Test circuit, figure 9, 10, 11, 12 ............................. : Figure11  

 type of SCPD  ....................................................... : NT00-20A ½ 

 ratings of SCPD, co-ordination type 1  .................. : -- ½ 

 ratings of SCPD, co-ordination type 2  .................. : 20A ½ 

 rated operational current Ie (A) AC-3  ................... : 4.9A ½ 

 rated operational voltage (V) 415V ½ 

 prospective current "Iq" (kA)  ................................ : 30kA ½ 

 Wire size (mm
2
) type 1 ____ mm

2
 N/A 

 Wire size (mm
2
) type 2 1.0 mm

2
  

 test voltage (V)  ..................................................... : L1: 726V 

L2: 726V 

L3: 726V 

½ 

 r.m.s. test current (kA)  ......................................... : L1: 30.3kA 

L2: 30.4 kA 

L3: 30.5kA 

½ 

 peak current (kA)  ................................................. : L1: 63.6kA 

L1: 63.8kA 

L1: 64kA 

½ 

 power factor 0.25  

 1. one breaking operation of SCPD with all the 

switching devices closed prior to the test 

I²t and Ip (kA²s / A)   ............................................... : 

L1:3.58kA²s/ 2.38kA 

L2:3.96kA²s/ 3.29kA 

L3: 10.4kA²s/ 4.51kA 

½ 

 2. one breaking operation of SCPD by closing the 

contactor or starter on to the short-circuit 

I²t and Ip (kA²s / A)   ............................................... : 

L1:4.64kA²s/ 1.73kA 

L2:12.1kA²s/ 4.39kA 

L3:6.70kA²s/ 4.28kA 

½ 

 3. one breaking operation of SCPD by closing the 

switching device on to the short-circuit 

I²t and Ip (kA²s / A)   ............................................... : 

L1: - 

L2: - 

L3: - 

½ 

 Behaviour of the equipment during the test N/A 

 Both types of co-ordination (all devices): N/A 
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 A - the fault current has been successfully 
interrupted by the SCPD, the combination starter 
or the combination switching device and the fuse 
or fusible element, or solid connection between 
the enclosure and supply shall not have melted 

 

N/A 

 B - the door or cover of the enclosure has not 
been blown open and it is possible to open the 
door or cover. Degree of protection by the 
enclosure is not less than IP2X 

 

N/A 

 C - there is no damage to the conductors or 
terminals and the conductors have not been 
separated from the terminals 

 
N/A 

 D ï there is no cracking or breaking of an 
insulating base to the extent that the integrity of 
mounting of a live part is impaired 

 
N/A 

 Both types of co-ordination (combination starters and protected starters only):  

 E ï the circuit breaker or switch is capable of 
being opened manually by its operating means 

 
N/A 

 F - neither end of the SCPD is completely 
separated from its mounting means to an 
exposed conductive part 

 
N/A 

 
G - if a circuit breaker with rated ultimate short-
circuit breaking capacity less than the rated 
conditional short-circuit current assigned to the 
combination starter, the combination switching 
device, the protected starter or the protected 
switching device is employed, the circuit breaker 
shall be tested to trip as follows: 

  

 
a) circuit breaker with instantaneous trip relays or 
releases, at 120% of the trip current 

 N/A 

 
b) circuit breaker with overload relays or releases, 
at 250% of the rated current of the circuit breaker 

 N/A 

 
Type 1 co-ordination (all devices): 

N/A 

 
H - there has been no discharge of parts beyond 
the enclosure. Damage to the contactor and the 
overload relay is acceptable. The starter may be 
inoperative after each operation. The starter shall 
there fore be inspected and the contactor and/or 
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the 
case of fuse protection, all fuse-links shall be 
replaced. 

 

N/A 

 
Type 1 co-ordination (combination and protected starters only): 

N/A 

 
I - The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 is verified after each 
operation (at currents ñrò and ñIqò by a dielectric 
test on the complete unit under test (SCPD plus 
contactor/starter but before replacement of parts). 
The test voltage shall be applied to the incoming 
supply terminals, with the switch or circuit-breaker 
in open position, as follows: 
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I - dielectric verification test voltage (2 Ue) for 5 s 
(V) but not less than 1000V .................................. : 

U test: ______ V  

 
- between each pole and all other poles 
connected to the frame of the starter 

 N/A 

 
- between all live parts of  all poles connected 
together and the frame of the starter 

 N/A 

 
- between the terminals of the line side connected 
together and terminals of the other side 
connected together 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, with 
the contacts in open position, at test voltage of 
1,1 Ue and shall not exceed 6 mA 

Utest: _____ V 

L1: _____ mA 

L2: _____ mA 

L3: _____ mA 

 

 Type 2 co-ordination (all devices) N/A 

 
J - no damage to the overload relay or other parts 
has occurred, except that welding of contactor or 
starter contacts is permitted, if they are easily 
separated (e.g. by a screwdriver) without 
significant deformation, but no replacement of 
parts is permitted during the test, except that , in 
case of fuse protection, all fuse shall be replaced. 

Contacts welded 

 yes 

  no N/A 

 
In the case of welded contact as described above, 
the functionally of the device shall be verified by 
carrying out 10 operations under the conditions of 
table 8  for the applicable utilization category. 

 

N/A 

 
Operational performance capability (9.3.3.6):  

 

 
Type of product :  

 

 
utilization category  :  

 

 
rated operational voltage Ue (V)  :  

 

 
rated operational current Ie (A) or power (kW)  :  

 

 
Conditions, make/break operations:  

 

 
- test voltage U/Ue = 1,05 (V)  :  

 

 
- test current (A) I/Ie = ___  :  

 

 
- power factor/time constant  :  

 

 
- on-time (ms)  :  

 

 
- off-time (s)  :  

 

 
- number of make/break operations  :  

 

 
Characteristic of transient recovery voltage for 
AC-3 and AC-4 only: 

 
 

 
oscillatory frequency (kHz)  :  

N/A 

 
Measured oscillatory frequency (kHz)  :  

N/A 
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Factor y  :  

N/A 

 Behaviour and condition during and after the test:  

 - no permanent arcing  N/A 

 - no flash-over between poles  N/A 

 
- no blowing of the fusible element in the earth 
circuit 

 N/A 

 - no welding of the contacts  N/A 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 
N/A 

9.3.4.2.3 
K The tripping of the overload relay shall be 
verified at a multiple of the current setting and 
shall conform to the published tripping 
characteristics, according to 5.7.5, both before 
and after the short-circuit test. 

Test current:______A 
 
Measured:________s N/A 

 
L The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 shall be verified by a 
dielectric test on the contactor , starter, the 
combination starter, the combination switching 
device , the protected starter or protected 
switching device as follows: 

 N/A 

 
L - dielectric verification test voltage (2 Ue) for 5 
s (V) but not less than 1000V  : 

U test: 1000 V P  

 
- between all the terminals of the main circuit 
connected together (including the control and 
auxiliary circuits connected to the main circuit) 
and the enclosure or mounting plate, with the 
contacts in all normal positions of operation 

 N/A 

 
- between each pole of the main circuit and the 
other poles connected together and to the 
enclosure ore mounting plate with the contacts in 
all normal positions of operation 

 N/A 

 
- between  each control and auxiliary circuit not 
normally connected to the main circuit and: 
 - the main circuit 
 - the other circuits 
 - the exposed conductive parts 
 - the enclosure or mounting plate 

 N/A 

 
In case of combination starters, combination 
switching devices, protected starters and 
protecting switching devices, additional tests 
according to 8.3.3.4.1, item 3) of part 1 shall be 
made as follows: 

 N/A 

 
Dielectric verification test voltage according table 
12A  of part 1) for 5 s (V)  

U test: ______ V N/A 

 
across the main poles of the device with the 
contacts of the switch or of the circuit- breaker 
open and the contacts of the starter closed 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, 
with the contacts in the open position, at a test 

U test: _____ V 

L1: _____ mA 

N/A 
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voltage of 1,1 Ue and shall not exceed 2 mA 
L2: _____ mA 

L3: _____ mA 

 
 

9.3.1.c TEST SEQUENCE III 

 (Sample No.18 LC1E1810M5 Us:220V 50Hz) 

 

   

 - Performance under short-circuit conditions (Clause 9.3.4) P 

   

9.3.4 Performance under short-circuit conditions  

 
Contactors or starter and the associated SCPD, 
or combination or protected starter are subjected 
to tests 9.3.4.2.1 and 9.3.4.2.2. 

 P 

 
Maximum Ie and maximum Ue for AC-3 are 
covered 

Ie=15.5A / Ue=AC415V P 

 
Sub clause 8.3.4.1.2 of part 1 applies except that, 
for type ñ1ò co-ordination, the fusible element F 
and resistor are replaced by a solid 6 mm

2 
wire of 

1,2 m to 1,8 m length connected to the neutral, or 
with the agreement of the manufacturer, to one of 
the phases 

 neutral 

 phase ____ 

N/A 

 Rated control supply voltage ................................. : 220V 50Hz  P 

9.3.4.2.1 Test at the prospective current "r":  

 type of product ...................................................... : LC1E1810M5  

 test circuit, figure 9, 10, 11, 12 .............................. : figure 11  

 type of SCPD  ....................................................... : NT00-20  

 ratings of SCPD, co-ordination type 1  .................. : -  

 ratings of SCPD, co-ordination type 2  .................. : 20A  

 rated operational current Ie (A) AC-3  ................... : 15.5A  

 rated operational voltage (V) ................................. : 415V  

 prospective current "r" (kA) (table 12) ................... : 3kA  

 Wire size (mm
2
) type 1 ____ mm

2
 N/A 

 Wire size (mm
2
) type 2 2.5 mm

2
 P 

 test voltage (V)  ..................................................... : L1: 464 

L2:464 

L3: 464 

 

 r.m.s. test current (kA)  ......................................... : L1: 3.02kA 

L2: 3.03 kA 

L3:3.04 kA 
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 peak current (kA)  ................................................. : L1: 4.26kA 

L2: 4.26 kA 

L3:4.26kA 

 

 power factor 0.90 P 

 1. one breaking operation of SCPD with all the 

switching devices closed prior to the test 

I²dt and Ip (kA²s / A)   ............................................. : 

L1: 6.23kA²s/ 3.54kA 

L2:4.06kA²s/ 1.94kA 

L3: 4.33kA²s/ 1.91kA 

 

 2. one breaking operation of SCPD by closing the 

contactor or starter on to the short-circuit 

I²dt and Ip (kA²s / A)   ..............................................  

L1: 3.79kA²s/ 1.83kA 

L2: 4.90kA²s/ 1.98kA 

L3:824A²s/ 1.30kA 

 

9.3.4.2.3 Behaviour of the equipment during the test P 

 Both types of co-ordination (all devices): P 

 A - the fault current has been successfully 
interrupted by the SCPD, the combination starter 
or the combination switching device and the fuse 
or fusible element, or solid connection between 
the enclosure and supply shall not have melted 

 

P 

 B - the door or cover of the enclosure has not 
been blown open and it is possible to open the 
door or cover. Degree of protection by the 
enclosure is not less than IP2X 

 

N/A 

 C - there is no damage to the conductors or 
terminals and the conductors have not been 
separated from the terminals 

 
P 

 D ï there is no cracking or breaking of an 
insulating base to the extent that the integrity of 
mounting of a live part is impaired 

 
P 

 Both types of co-ordination (combination starters and protected starters only): N/A 

 E ï the circuit breaker or switch is capable of 
being opened manually by its operating means 

 
N/A 

 F - neither end of the SCPD is completely 
separated from its mounting means to an 
exposed conductive part 

 
N/A 

 
G - if a circuit breaker with rated ultimate short-
circuit breaking capacity less than the rated 
conditional short-circuit current assigned to the 
combination starter, the combination switching 
device, the protected starter or the protected 
switching device is employed, the circuit breaker 
shall be tested to trip as follows: 

  

 
a) circuit breaker with instantaneous trip relays or 
releases, at 120% of the trip current 

 N/A 

 
b) circuit breaker with overload relays or releases, 
at 250% of the rated current of the circuit breaker 

 N/A 

 
Type 1 co-ordination (all devices): 

N/A 
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H - there has been no discharge of parts beyond 
the enclosure. Damage to the contactor and the 
overload relay is acceptable. The starter may be 
inoperative after each operation. The starter shall 
there fore be inspected and the contactor and/or 
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the 
case of fuse protection, all fuse-links shall be 
replaced. 

 

N/A 

 
Type 1 co-ordination (combination and protected starters only): 

N/A 

 
I - The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 is verified after each 
operation (at currents ñrò and ñIqò by a dielectric 
test on the complete unit under test (SCPD plus 
contctor/starter but before replacement of parts). 
The test voltage shall be applied to the incoming 
supply terminals, with the switch or circuit-breaker 
in open position, as follows: 
 

  

 
I - dielectric verification test voltage (2 Ue) for 5 s 
(V) but not less than 1000V .................................. : 

U test: ______ V  

 
- between each pole and all other poles 
connected to the frame of the starter 

 N/A 

 
- between all live parts of  all poles connected 
together and the frame of the starter 

 N/A 

 
- between the terminals of the line side connected 
together and terminals of the other side 
connected together 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, 
with the contacts in open position, at test voltage 
of 1,1 Ue and shall not exceed 6 mA 

Utest: _____ V 

L1: _____ mA 

L2: _____ mA 

L3: _____ mA 

 

 Type 2 co-ordination (all devices) P 

 
J - no damage to the overload relay or other parts 
has occurred, except that welding of contactor or 
starter contacts is permitted, if they are easily 
separated (e.g. by a screwdriver) without 
significant deformation, but no replacement of 
parts is permitted during the test, except that , in 
case of fuse protection, all fuse shall be replaced. 

Contacts welded 

 yes 

S no 

N/A 

 
In the case of welded contact as described above, 
the functionally of the device shall be verified by 
carrying out 10 operations under the conditions of 
table 8  for the applicable utilization category. 

 
N/A 

 
Operational performance capability (9.3.3.6):  

 

 
Type of product :  

 

 
utilization category  :  

 

 
rated operational voltage Ue (V)  :  
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rated operational current Ie (A) or power (kW)  :  

 

 
Conditions, make/break operations:  

 

 
- test voltage U/Ue = 1,05 (V)  :  

 

 
- test current (A) I/Ie = 6  :  

 

 
- power factor/time constant  :  

 

 
- on-time (ms)  :  

 

 
- off-time (s)  :  

 

 
- number of make/break operations  :  

 

 
Characteristic of transient recovery voltage for 
AC-3 and AC-4 only: 

 
 

 
oscillatory frequency (kHz)  :  

N/A 

 
Measured oscillatory frequency (kHz)  :  

N/A 

 
Factor y  :  

N/A 

 Behaviour and condition during and after the test:  

 - no permanent arcing  N/A 

 - no flash-over between poles  N/A 

 
- no blowing of the fusible element in the earth 
circuit 

 N/A 

 - no welding of the contacts  N/A 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 
N/A 

9.3.4.2.3 
K The tripping of the overload relay shall be 
verified at a multiple of the current setting and 
shall conform to the published tripping 
characteristics, according to 5.7.5, both before 
and after the short-circuit test. 

Test current:______A 
 
Measured:________s N/A 

 
L The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 shall be verified by a 
dielectric test on the contactor , starter, the 
combination starter, the combination switching 
device , the protected starter or protected 
switching device as follows: 

 

P 

 
L - dielectric verification test voltage (2 Ue) for 5 
s (V) but not less than 1000V  : 

U test: 1000V P 

 
- between all the terminals of the main circuit 
connected together (including the control and 
auxiliary circuits connected to the main circuit) 
and the enclosure or mounting plate, with the 
contacts in all normal positions of operation 

 

P 

 
- between each pole of the main circuit and the 
other poles connected together and to the 
enclosure ore mounting plate with the contacts in 
all normal positions of operation 

 P 



 Page 83 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 
- between  each control and auxiliary circuit not 
normally connected to the main circuit and: 
 - the main circuit 
 - the other circuits 
 - the exposed conductive parts 
 - the enclosure or mounting plate 

 N/A 

 
In case of combination starters, combination 
switching devices, protected starters and 
protecting switching devices, additional tests 
according to 8.3.3.4.1, item 3) of part 1 shall be 
made as follows: 

 N/A 

 
Dielectric verification test voltage according table 
12A  of part 1) for 5 s (V)  

U test: ______ V N/A 

 
across the main poles of the device with the 
contacts of the switch or of the circuit- breaker 
open and the contacts of the starter closed 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, 
with the contacts in the open position, at a test 
voltage of 1,1 Ue and shall not exceed 2 mA 

U test: _____ V 

L1: _____ mA 

L1: _____ mA 

L1: _____ mA 

N/A 
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9.3.4.2.2 Test at the rated conditional short-circuit current "Iq"  

 Type of product ..................................................... : -  

 Test circuit, figure 9, 10, 11, 12 ............................. : -  

 type of SCPD  ....................................................... : - ½ 

 ratings of SCPD, co-ordination type 1  .................. : -- ½ 

 ratings of SCPD, co-ordination type 2  .................. : - ½ 

 rated operational current Ie (A) AC-3  ................... : - ½ 

 rated operational voltage (V) - ½ 

 prospective current "Iq" (kA)  ................................ : - ½ 

 Wire size (mm
2
) type 1 ____ mm

2
 N/A 

 Wire size (mm
2
) type 2 -mm

2
  

 test voltage (V)  ..................................................... : L1: - 

L2: - 

L3: - 

½ 

 r.m.s. test current (kA)  ......................................... : L1: - 

L2: - 

L3: - 

½ 

 peak current (kA)  ................................................. : L1: - 

L1: - 

L1: - 

½ 

 power factor -  

 1. one breaking operation of SCPD with all the 

switching devices closed prior to the test 

I²t and Ip (kA²s / A)   ............................................... : 

L1:- 

L2:- 

L3: - 

½ 

 2. one breaking operation of SCPD by closing the 

contactor or starter on to the short-circuit 

I²t and Ip (kA²s / A)   ............................................... : 

L1:- 

L2:- 

L3:- 

½ 

 3. one breaking operation of SCPD by closing the 

switching device on to the short-circuit 

I²t and Ip (kA²s / A)   ............................................... : 

L1: - 

L2: - 

L3: - 

½ 

 Behaviour of the equipment during the test N/A 

 Both types of co-ordination (all devices): N/A 
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 A - the fault current has been successfully 
interrupted by the SCPD, the combination starter 
or the combination switching device and the fuse 
or fusible element, or solid connection between 
the enclosure and supply shall not have melted 

 

N/A 

 B - the door or cover of the enclosure has not 
been blown open and it is possible to open the 
door or cover. Degree of protection by the 
enclosure is not less than IP2X 

 

N/A 

 C - there is no damage to the conductors or 
terminals and the conductors have not been 
separated from the terminals 

 
N/A 

 D ï there is no cracking or breaking of an 
insulating base to the extent that the integrity of 
mounting of a live part is impaired 

 
N/A 

 Both types of co-ordination (combination starters and protected starters only):  

 E ï the circuit breaker or switch is capable of 
being opened manually by its operating means 

 
N/A 

 F - neither end of the SCPD is completely 
separated from its mounting means to an 
exposed conductive part 

 
N/A 

 
G - if a circuit breaker with rated ultimate short-
circuit breaking capacity less than the rated 
conditional short-circuit current assigned to the 
combination starter, the combination switching 
device, the protected starter or the protected 
switching device is employed, the circuit breaker 
shall be tested to trip as follows: 

  

 
a) circuit breaker with instantaneous trip relays or 
releases, at 120% of the trip current 

 N/A 

 
b) circuit breaker with overload relays or releases, 
at 250% of the rated current of the circuit breaker 

 N/A 

 
Type 1 co-ordination (all devices): 

N/A 

 
H - there has been no discharge of parts beyond 
the enclosure. Damage to the contactor and the 
overload relay is acceptable. The starter may be 
inoperative after each operation. The starter shall 
there fore be inspected and the contactor and/or 
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the 
case of fuse protection, all fuse-links shall be 
replaced. 

 

N/A 

 
Type 1 co-ordination (combination and protected starters only): 

N/A 

 
I - The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 is verified after each 
operation (at currents ñrò and ñIqò by a dielectric 
test on the complete unit under test (SCPD plus 
contactor/starter but before replacement of parts). 
The test voltage shall be applied to the incoming 
supply terminals, with the switch or circuit-breaker 
in open position, as follows: 
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I - dielectric verification test voltage (2 Ue) for 5 s 
(V) but not less than 1000V .................................. : 

U test: ______ V  

 
- between each pole and all other poles 
connected to the frame of the starter 

 N/A 

 
- between all live parts of  all poles connected 
together and the frame of the starter 

 N/A 

 
- between the terminals of the line side connected 
together and terminals of the other side 
connected together 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, with 
the contacts in open position, at test voltage of 
1,1 Ue and shall not exceed 6 mA 

Utest: _____ V 

L1: _____ mA 

L2: _____ mA 

L3: _____ mA 

 

 Type 2 co-ordination (all devices) N/A 

 
J - no damage to the overload relay or other parts 
has occurred, except that welding of contactor or 
starter contacts is permitted, if they are easily 
separated (e.g. by a screwdriver) without 
significant deformation, but no replacement of 
parts is permitted during the test, except that , in 
case of fuse protection, all fuse shall be replaced. 

Contacts welded 

 yes 

  no N/A 

 
In the case of welded contact as described above, 
the functionally of the device shall be verified by 
carrying out 10 operations under the conditions of 
table 8  for the applicable utilization category. 

 

N/A 

 
Operational performance capability (9.3.3.6):  

 

 
Type of product :  

 

 
utilization category  :  

 

 
rated operational voltage Ue (V)  :  

 

 
rated operational current Ie (A) or power (kW)  :  

 

 
Conditions, make/break operations:  

 

 
- test voltage U/Ue = 1,05 (V)  :  

 

 
- test current (A) I/Ie = ___  :  

 

 
- power factor/time constant  :  

 

 
- on-time (ms)  :  

 

 
- off-time (s)  :  

 

 
- number of make/break operations  :  

 

 
Characteristic of transient recovery voltage for 
AC-3 and AC-4 only: 

 
 

 
oscillatory frequency (kHz)  :  

N/A 

 
Measured oscillatory frequency (kHz)  :  

N/A 



 Page 87 of 103       Report No. 00901-CB2013CQC-056524-M2 

IEC 60947-4-1 

Clause Requirement + Test Result - Remark Verdict 

 

 

TRF No. IEC60947_4_1B  
 

 
Factor y  :  

N/A 

 Behaviour and condition during and after the test:  

 - no permanent arcing  N/A 

 - no flash-over between poles  N/A 

 
- no blowing of the fusible element in the earth 
circuit 

 N/A 

 - no welding of the contacts  N/A 

 
- the contacts shall operate when the contactor or 
starter is switched by the applicable method of 
control 

 
N/A 

9.3.4.2.3 
K The tripping of the overload relay shall be 
verified at a multiple of the current setting and 
shall conform to the published tripping 
characteristics, according to 5.7.5, both before 
and after the short-circuit test. 

Test current:______A 
 
Measured:________s N/A 

 
L The adequacy of insulation in according with 
8.3.3.4.1, item 4), of part 1 shall be verified by a 
dielectric test on the contactor , starter, the 
combination starter, the combination switching 
device , the protected starter or protected 
switching device as follows: 

 N/A 

 
L - dielectric verification test voltage (2 Ue) for 5 
s (V) but not less than 1000V  : 

U test:  N/A 

 
- between all the terminals of the main circuit 
connected together (including the control and 
auxiliary circuits connected to the main circuit) 
and the enclosure or mounting plate, with the 
contacts in all normal positions of operation 

 N/A 

 
- between each pole of the main circuit and the 
other poles connected together and to the 
enclosure ore mounting plate with the contacts in 
all normal positions of operation 

 N/A 

 
- between  each control and auxiliary circuit not 
normally connected to the main circuit and: 
 - the main circuit 
 - the other circuits 
 - the exposed conductive parts 
 - the enclosure or mounting plate 

 N/A 

 
In case of combination starters, combination 
switching devices, protected starters and 
protecting switching devices, additional tests 
according to 8.3.3.4.1, item 3) of part 1 shall be 
made as follows: 

 N/A 

 
Dielectric verification test voltage according table 
12A  of part 1) for 5 s (V)  

U test: ______ V N/A 

 
across the main poles of the device with the 
contacts of the switch or of the circuit- breaker 
open and the contacts of the starter closed 

 N/A 

 
For equipment suitable for isolation, the leakage 
current shall be measured through each pole, 
with the contacts in the open position, at a test 

U test: _____ V 

L1: _____ mA 

N/A 
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voltage of 1,1 Ue and shall not exceed 2 mA 
L2: _____ mA 

L3: _____ mA 
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Auxiliary Testing  (IEC 60947-5-1: 2003 (3rd Edition) + A1:2009) 
 

8.3.1.a 
TEST SEQUENCE II (sample No. 22~ No. 24 LC1E0610M5) 

P 

 

Test No. 1 - Making and breaking capacities of switching elements under normal 

conditions (8.3.3.5.2) 

P 

Test No. 2 - Dielectric verification (8.3.3.5.5.b) P 

 

8.3.3.5 TEST SEQUENCE II  (sample No. 23) P 

8.3.3.5.2 Making and breaking capacities of switching elements under normal 

conditions 

P 

 contact element (figure / form) 1NO P 

 contact polarity -  

 utilization category  ............................................... : AC-15 P 

 rated operational voltage Ue (V)  .......................... : 380V P 

 rated operational current Ie (A) or power (kW)  .... : 1.3A  P 

Test No.1 - test voltage U/Ue = 1,1 (V)  ................................ : L1:383V 

L2: ___ V 

L3: ___ V 

P 

 - power factor/time constant  ................................ : L1: M:0.28/B:0.33 

L2: ___ 

L3: ___ 

P 

 - make operations: test current I/Ie (A)  ................ : L1:13.2A 

L2: ___ A 

L3: ___ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 1.34A 

L2: ___  A 

L3: ___  A 

P 

 - a.c. test: Inductor shunted by a resistor taking 

3% of the total power consumed 

- d.c. test: test current increase from zero to 

steady-state value within limits of figure 9 

 

P 

 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 50 P 
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 - test voltage U/Ue = 1,0 (V)  ................................ : L1: 383V 

L2: ___ V 

L3: ___ V 

P 

 - power factor/time constant  ................................ : L1: M:0,28/B:0,33 

L2: ___ 

L3: ___ 

P 

 - make operations: test current I/Ie (A)  ................ : L1:13.2A 

L2: ___ A 

L3: ___ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 1.34A 

L2: ___  A 

L3: ___  A 

P 

Test No. 2 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : Rapidly P 

 - number of operating cycles ................................ : 10 P 

Test No. 3 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : 60 P 

 - number of operating cycles ................................ : 990 P 

Test No. 4 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 5000 P 

 Behaviour and condition during and after the test:  

 - no electrical or mechanical failures  P 

 - no contact welding or prolonged arcing  P 

 - no blowing of the fusible element in the earth 

circuit 

 
P 

 Dielectric verification:  

 dielectric test voltage (V) 2 xUe with a min.of 

1000V .................................................................... : 

 

1000V 
P 
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8.3.3.5 TEST SEQUENCE II  (sample No. 24) P 

8.3.3.5.2 Making and breaking capacities of switching elements under normal 

conditions 

P 

 contact element (figure / form) 1NO  P 

 contact polarity -  

 utilization category  ............................................... : AC-15 P 

 rated operational voltage Ue (V)  .......................... : 660V P 

 rated operational current Ie (A) or power (kW)  .... : 0.75A  P 

Test No.1 - test voltage U/Ue = 1,1 (V)  ................................ : L1: 666V 

L2: ___ V 

L3: ___ V 

P 

 - power factor/time constant  ................................ : L1: M:0.30/B:0.31 

L2: ___ 

L3: ___ 

P 

 - make operations: test current I/Ie (A)  ................ : L1:7.52A 

L2: ___ A 

L3: ___ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 0.753A 

L2: ___  A 

L3: ___  A 

P 

 - a.c. test: Inductor shunted by a resistor taking 

3% of the total power consumed 

- d.c. test: test current increase from zero to 

steady-state value within limits of figure 9 

 

P 

 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 50 P 

 - test voltage U/Ue = 1,0 (V)  ................................ : L1:666V 

L2: ___ V 

L3: ___ V 

P 

 - power factor/time constant  ................................ : L1: M:0.30/B:0.31 

L2: ___ 

L3: ___ 

P 
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 - make operations: test current I/Ie (A)  ................ : L1:7.52A 

L2: ___ A 

L3: ___ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 0.753A 

L2: ___  A 

L3: ___  A 

P 

Test No. 2 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : Rapidly P 

 - number of operating cycles ................................ : 10 P 

Test No. 3 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : 60 P 

 - number of operating cycles ................................ : 990 P 

Test No. 4 - on-time (ms)  ...................................................... : > 50 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 5000 P 

 Behaviour and condition during and after the test:  

 - no electrical or mechanical failures  P 

 - no contact welding or prolonged arcing  P 

 - no blowing of the fusible element in the earth 

circuit 

 
P 

 Dielectric verification:  

 dielectric test voltage (V) 2 xUe with a min.of 

1000V .................................................................... : 

 

1000V 
P 
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8.3.3.5 TEST SEQUENCE II (sample No. 25) P 

8.3.3.5.2 Making and breaking capacities of switching elements under normal 

conditions 

P 

 contact element (figure / form) 1NO P 

 contact polarity -  

 utilization category  ............................................... : DC-13 P 

 rated operational voltage Ue (V) ........................... : 220V P 

 rated operational current Ie or power .................... : 0.3 A  P 

Test No.1 - test voltage U/Ue = 1,1 times (V) ........................ : L1: 223V 

L2: ___ V 

L3: ___ V 

P 

 - power factor / T 0,95  .......................................... : L1:199ms 

L2: ___ 

L3: ___ 

P 

 - make operations: test current I/Ie (A) ................. : L1: 0.307A 

L2: ___A 

L3: ___A 

P 

 - break operations: test current I/Ie (A) ................. : L1: 0.307A 

L2: ___  A 

L3: ___ A 

P 

 - a.c. test: Inductor shunted by a resistor taking 

3% of the total power consumed 

- d.c. test: test current increase from zero to 

steady-state value within limits of figure 9 

  

 - on-time (ms)  ...................................................... : > 180 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 50 P 

Test No. 2 - test voltage U/Ue = 1,0 (V)  ................................ : L1: 223 V 

L2: ___ V 

L3: ___ V 

P 

 - power factor/time constant  ................................ : L1: 307ms 

L2: ___ 

L3: ___ 

P 
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 - make operations: test current I/Ie (A)  ................ : L1: 0.307A 

L2: ___A 

L3: ___ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 0.307A 

L2: ___ A 

L3: ___ A 

P 

 - on-time (ms)  ...................................................... : > 180 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 10 P 

Test No. 3 - on-time (ms)  ...................................................... : > 180ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 990 P 

Test No. 4 - on-time (ms)  ...................................................... : > 180 ms P 

 - operating cycles per minute  ............................... : 6 P 

 - number of operating cycles ................................ : 5000 P 

 Behaviour and condition during and after the test:  

 - no electrical or mechanical failures  P 

 - no contact welding or prolonged arcing  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 Dielectric verification:  

 dielectric test voltage (V) 2 xUe with a min.of 

1000V .................................................................... : 

 

1000V 
P 
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8.3.1.a TEST SEQUENCE III (sample No. 20~ No.23, LC1E0610M5) P 

 

Test No. 1 - Making and breaking capacities of switching elements under abnormal 

conditions (8.3.3.5.3) 

P 

Test No. 2 - Dielectric verification (8.3.3.5.5.b) P 

 

8.3.3.5 TEST SEQUENCE III(sample No. 19) P 

8.3.3.5.3 Making and breaking capacities of switching elements under abnormal 

conditions: 

P 

 contact element (figure / form) 1NO  P 

 contact polarity -  

 utilization category  ............................................... : AC-15 P 

 rated operational voltage Ue (V)  .......................... : 380 V P 

 rated operational current Ie (A) or power (kW)  .... : 1.3A P 

 Conditions, make/break operations:  

 - test voltage U/Ue = 1,1 (V)  ................................ : L1:420V 

L2: ____ V 

L3: ____ V  

P 

 - power factor/time constant  ................................ : L1: 0.27 

L2: ____  

L3: ____  

P 

 - make operations: test current I/Ie (A)  ................ : L1:13.3 A 

L2: ____ A 

L3: ____ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 13.3 A 

L2: ____ A 

L3: ____ A  

P 

 - a.c. test: Inductor shunted by a resistor taking 

3% of the total power consumed 

- d.c. test: test current increase from zero to 

steady-state value within limits of figure 9 

 

P 

 - on-time (ms)  ...................................................... : ̘ 50ms P 

 - operating cycles per minute  : 6 P 

 - number of operating cycles ................................ : 10 P 
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 Behaviour and condition during and after the test:  

 - no electrical or mechanical failures  P 

 - no contact welding or prolonged arcing  P 

 - no blowing of the fusible element in the earth 

circuit 

 
P 

 Dielectric verification:  

 dielectric test voltage (V) 2 xUe with min.of 1000V:  

1000V 
P 
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8.3.3.5 TEST SEQUENCE III(sample No. 21) P 

8.3.3.5.3 Making and breaking capacities of switching elements under abnormal 

conditions: 

P 

 contact element (figure / form) 1NO  P 

 contact polarity -  

 utilization category  ............................................... : AC-15 P 

 rated operational voltage Ue (V)  .......................... : 660V P 

 rated operational current Ie (A) or power (kW)  .... : 0.75A P 

 Conditions, make/break operations:  

 - test voltage U/Ue = 1,1 (V)  ................................ : L1: 732V 

L2: ____ V 

L3: ____ V  

P 

 - power factor/time constant  ................................ : L1: 0.29 

L2: ____  

L3: ____  

P 

 - make operations: test current I/Ie (A)  ................ : L1:7.55A 

L2: ____ A 

L3: ____ A 

P 

 - break operations: test current I/Ie (A)  ................ : L1: 7.55 A 

L2: ____ A 

L3: ____ A  

P 

 - a.c. test: Inductor shunted by a resistor taking 

3% of the total power consumed 

- d.c. test: test current increase from zero to 

steady-state value within limits of figure 9 

 

P 

 - on-time (ms)  ...................................................... : ̘ 50ms P 

 - operating cycles per minute  : 6 P 

 - number of operating cycles ................................ : 10 P 

 Behaviour and condition during and after the test:  

 - no electrical or mechanical failures  P 

 - no contact welding or prolonged arcing  P 

 - no blowing of the fusible element in the earth 

circuit 

 
P 
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 Dielectric verification:  

 dielectric test voltage (V) 2 xUe with min.of 1000V:  

1000V 
P 

 
 

8.3.3.5 TEST SEQUENCE III  (sample No. 22  

8.3.3.5.3 Making and breaking capacities of switching elements under abnormal 

conditions: 

 

 contact element (figure / form) 1NO   

 contact polarity -  

 utilization category  ............................................... : DC-13 ½ 

 rated operational voltage Ue (V)  .......................... : 220V ½ 

 rated operational current Ie (A) or power (kW)  .... : 0.3A  ½ 

 Conditions, make/break operations:  

 - test voltage U/Ue = 1,1 (V)  ................................ : L1: 245V 

L2: ___V 

L3: ___ V 

½ 

 - power factor/time constant  ................................ : L1: 199ms  

L2: ___  

L3: ___ 

½ 

 - make operations: test current I/Ie (A)  ................ : L1: 0.338A 

L2: ___ A 

L3: ___ A 

½ 

 - break operations: test current I/Ie (A)  ................ : L1: 0.338A  

L2: ___A 

L3: ___ A  

½ 

 - a.c. test: Inductor shunted by a resistor taking 

3% of the total power consumed 

- d.c. test: test current increase from zero to 

steady-state value within limits of figure 9 

  

 - on-time (ms)  ...................................................... : > 180ms ½ 

 - operating cycles per minute  : 6 ½ 

 - number of operating cycles ................................ : 10 P 

 Behaviour and condition during and after the test:  
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 - no electrical or mechanical failures  P 

 - no contact welding or prolonged arcing  P 

 - no blowing of the fusible element in the earth 

circuit 

 P 

 Dielectric verification:  

 dielectric test voltage (V) 2 xUe with min.of 1000V: 1000 V P 
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 TABLE: Heating Test(Sample No. 01, LC1 E1810R5, Us:440VAC 50Hz) P 

 Test voltage (V)...................................................... : 440VAC  50Hz ½ 

 Ambient (
o
C) ............................................................: +15

 o
C ½ 

Thermocouple Locations max. temperature measured, 

(
o
C) 

max. temperature limit, 

(
o
C) 

1,the Incoming  terminal 44 70 

2,the Incoming  terminal 51 70 

3,the Incoming  terminal 46 70 

4,the Outgoing  terminal 36 70 

5,the Outgoing  terminal 39 70 

6,the Outgoing  terminal 35 70 

7, Incoming terminal of auxiliary circuit  12 70 

8, Outgoing terminal of auxiliary circuit  11 70 

9,Enclosue 11 40 

Supplementary information:N/A 

 

 

 TABLE: Heating test, resistance method 

(Sample No. 01, LC1 E1810R5, Us:440VAC 50Hz) 

P 

 Test voltage (V) ...................................................... : 440VAC  50Hz ½ 

 Ambient, t1 ( C̄) ....................................................... : +15
 o
C ½ 

 Ambient, t2 ( C̄) ....................................................... : +15
 o
C ½ 

Temperature rise of winding R1 (ɋ) R2 (ɋ) ȹT (K)  Max. dT (K) Insulation 

class 

1,Coil(Uninterrupted duty) 2.49k 3.20k 71 160 H 

2, Coil(Intermittent duty) 2.49k 3.28k 79 160 H 

Supplementary information:N/A 
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 TABLE: Dielectric Strength(Sample No. 01, LC1 E1810R5, Us:440VAC 50Hz) P 

Test voltage applied between: Test potential applied 

(V) 

Breakdown / flashover 

(Yes/No) 

1,between all the terminals of the main circuit 
connected together (including the control and auxiliary 
circuits connected to the main circuit) and the 
enclosure or mounting plate, with the contacts in all 
normal positions of operation  
(the main contacts of the device are closed and open) 

Uimp: 

7300V(main circuit, 
auxiliary circuit ) 

Ui: 

1890V(main circuit, 
auxiliary circuit) 

No 

2,between each pole of the main circuit and the other 
poles connected together and to the enclosure ore 
mounting plate with the contacts in all normal 
positions of operation 
(the main contacts of the device are closed and open) 

Uimp: 

7300V(main circuit, 
auxiliary circuit) 

Ui: 

1890V(main circuit, 
auxiliary circuit) 

No 

3,between  each control and auxiliary circuit not 
normally connected to the main circuit and: 
 - the main circuit 
 - the other circuits 
 - the exposed conductive parts 
 - the enclosure or mounting plate 

Uimp: 

7300V(main circuit, 
auxiliary circuit) 

Ui: 

1890V(main circuit, 
auxiliary circuit) 

No 

Supplementary information: N/A 
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 TABLE: Heating Test(Sample No. 02, LC1 E0610R5, Us:440VAC 50Hz) P 

 Test voltage (V)...................................................... : 440VAC  50Hz ½ 

 Ambient (
o
C) ............................................................: +15

 o
C ½ 

Thermocouple Locations max. temperature measured, 

(
o
C) 

max. temperature limit, 

(
o
C) 

1,the Incoming  terminal 45 70 

2,the Incoming  terminal 53 70 

3,the Incoming  terminal 44 70 

4,the Outgoing  terminal 35 70 

5,the Outgoing  terminal 40 70 

6,the Outgoing  terminal 34 70 

7, Incoming terminal of auxiliary circuit  13 70 

8, Outgoing terminal of auxiliary circuit  12 70 

9,Enclosue 10 40 

Supplementary information:N/A 

 

 

 TABLE: Heating test, resistance method 

(Sample No. 02, LC1 E0610R5, Us:440VAC 50Hz) 

P 

 Test voltage (V) ...................................................... : 440VAC  50Hz ½ 

 Ambient, t1 ( C̄) ....................................................... : +15
 o
C ½ 

 Ambient, t2 ( C̄) ....................................................... : +15
o
C ½ 

Temperature rise of winding R1 (ɋ) R2 (ɋ) ȹT (K)  Max. dT (K) Insulation 

class 

1,Coil(Uninterrupted duty) 2.64k 3.46k 78 160 H 

2, Coil(Intermittent duty) 2.64k 3.52k 83 160 H 

Supplementary information:N/A 
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 TABLE: Heating Test(Sample No. 03, LC1 E0910R5, Us:440VAC 50Hz) P 

 Test voltage (V)...................................................... : 440VAC  50Hz ½ 

 Ambient (
o
C) ............................................................: +15

 o
C ½ 

Thermocouple Locations max. temperature measured, 

(
o
C) 

max. temperature limit, 

(
o
C) 

1,the Incoming  terminal 44 70 

2,the Incoming  terminal 50 70 

3,the Incoming  terminal 41 70 

4,the Outgoing  terminal 35 70 

5,the Outgoing  terminal 40 70 

6,the Outgoing  terminal 35 70 

7, Incoming terminal of auxiliary circuit  12 70 

8, Outgoing terminal of auxiliary circuit  11 70 

9,Enclosue 16 40 

Supplementary information:N/A 

 

 

 TABLE: Heating test, resistance method 

(Sample No. 03, LC1 E0910R5, Us:440VAC 50Hz) 

P 

 Test voltage (V) ...................................................... : 440VAC  50Hz ½ 

 Ambient, t1 ( C̄) ....................................................... : +15
 o
C ½ 

 Ambient, t2 ( C̄) ....................................................... : +15
o
C ½ 

Temperature rise of winding R1 (ɋ) R2 (ɋ) ȹT (K)  Max. dT (K) Insulation 

class 

1,Coil(Uninterrupted duty) 2.60k 3.44k 78 160 H 

2, Coil(Intermittent duty) 2.60k 3.47k 84 160 H 

Supplementary information:N/A 

 
 
 
 
 


