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Test items particulars :

- kind of equipment............cccoi
- numMber of POIES.........ccovvciviiiiieiee e
- kind of current (a.c. or d.C.) ...coocieieiiienel
- interrupting medium..........cocciiinld
- method of operation ............ccccoeeiiiiinnnnl
- method of control............cccociiiiininn

- method of change-over for particular types o
Starters. ...

contactor

3P

a.c

air
electromagnetic
non-automatic
N/A

- method of connecting for particular types of starters N/A

- rated freQUENCY ........ccoeveveeeeeeeeeeeeeea X] 50 Hz X] 60 Hz
-rated dutieS.. ..o

-Utilization category .......cccoceiiiiiieiii AC-3

Rated and limiting values, main circuit

Rated voltages

- rated operational voltage Ue (V) ................: 220V/380V/660V
- rated stator operational voltage Ues (V) ......: N/A

- rated rotor operational voltage Uer (V).........: N/A

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

- rated stator insulation voltage Uis (V) ..........: N/A

- rated rotor insulation voltage Uir (V) ............: N/A

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

- rated starting voltage of an auto-transformer starter N/A
Currents or powers

- conventional free air thermal current Ith (A).: 9A/12A/18A
- conventional enclosed thermal current Ithe (A) N/A

- conventional stator thermal current Iths (A) : N/A

- conventional rotor thermal current Ithr (A) .. N/A

- rated operational current le (A) or rated operational 20A/20A/32A
POWETS ..eeieeiieeeeeeeeeeeeeeeeesnteeeseeeesneeesneeeeneees

- rated stator operational current les (A) or rated N/A

stator operational powers ...........cccooiicen

- rated rotor operational current ler (A) ..........: N/A

- rated uninterrupted current lu (A).................; N/A

Normal load and overload characteristics

- ability to withstand motor switching overload N/A
CUMENES ...

-rated making capacity ..........ccccoceeeiiniiild N/A

-rated breaking capacity ...........ccccceiiiennnld N/A
-conventional operational performance........... N/A

Starting and stopping characteristics of starters
-service conditions for starters .......................:

N/A
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Rated conditional short-circuit current

- rated prospective short-circuit current "r" (kA) N/A

- rated conditional short-circuit current Iq (kA): N/A

-type of co-ordination...........ccccevvciiieiiiinill N/A

-Pole impedance of a contactor (Z)................. N/A

Control circuits

The characteristics of electronic control circuits

-kind of current.......cooooeiiiii a.c

- rated frequency if @.C. ...c.ccoevveeveuveeiieeeenl XI50Hz [X]60Hz
- rated control circuit voltage Uc (nature: a.c./d.c.) ..... N/A

- rated control supply voltage Us (nature: a.c. /d.c.) 220V
Rated and limiting values of air supply control circuit

-rated PresSSUre .....ueeeeieccieeciiieeeeeee e N/A
- volumes Of @ir......coveviiiiiiiiiie el N/A
Auxiliary circuits

- rated operational voltage Ue (V) ................. N/A
- rated insulation voltage: Ui (V) ...ccccoocveeeeni N/A
- rated operational current: le (A) ........ccceeeee: N/A
-kind of current.......cooooeiiiiici N/A
- rated frequency: (HZ)........coccooiiiiieininnild N/A
- number of CirCuitS .......cccoevviiieiiiee el N/A
- number and kind of contact elements ..........: N/A

- rated uninterrupted current: lu (A)................: N/A
- utilization category: (AC, DC, current and voltage) N/A
Short-circuit characteristic

- Rated conditional short-circuit current (kA)..: N/A

- kind of protective device............cccoeeuunnnnnnn N/A
Test case verdicts

Test case does not apply to the test object ...: N/A
Test item does meet the requirement ............: P(ass)
Test item does not meet the requirement ......: Testing

Testing
Date of receipt of testitem ............................

Date(s) of performance of test .......................

Dec. 26, 2019
Dec. 31, 2019

General product information
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

#1(CJX2s-09)

9.3.1 Compliance with performance requirements

a) TEST SEQUENCE 1

- verification of temperature rise (Clause 9.3.3.3.)

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

- verification of dielectric properties (Clause 9.3.3.4)

9.3.3.3 Temperature rise

Sub clause 8.3.3.3. of part 1 applies

ambient temperature 10-40 °C .............................. |+22,3°C P
Contactor

test enclosure W x Hx D (mm x mm xmm) ........: N/A
material of enclosure ..ol N/A

9.3.3.34 Main circuits, test conditions:

Sub clause 8.3.3.3.4 of part 1 applies with following

addition

loaded as stated in 8.2.2.4 P
- setting of the maximum current setting...............: N/A
- setting overload relay............cccccvvvveeiieciieccnnnnnl N/A
- conventional thermal current Ith (A) .................... [20,0A P
- conventional enclosed thermal current Ithe (A) .: N/A
- for equipment intended for utilization category N/A

AC-6b, the test current for the temperature rise test

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

current).
- cable/busbar cross-section (mm?) / (mm) ........... |2,5mm?*1mm
- temperature rise of main circuit terminals (K) ....: |<65 K see page 49

9.3.3.3.5 Control circuit, test conditions:

Sub clause 8.3.3.3.5. of part 1 applies with

following addition

The temperature rise shall be measures during the

test of 9.3.3.3.4

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

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

- cable/busbar cross-section (mm?) / (mm) ..........: N/A
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- temperature rise of control circuit (K) .................

< K see page

N/A

9.3.3.3.6

Coils and electromagnets circuit, test conditions:

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 0f 9.3.3.3.4

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

220V~

- class of insulating material ..........cccccveeviienennnindd

B

- uninterrupted or eight-hour duty windings

Uninterrupted

- temperature rise of control circuit terminals (K) .:

<110 K see page 49

T| U| U| T

b) Intermittent duty windings (8.2.2.6.2)

- no current flowing though the main circuit

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

220V~

- class of insulating material ..........cccccoeeviinnennnindd

B

- intermittent duty class ...l

3

T| U| U| T

- close open operating cycle ......ccoovivieiiiienennndd

1200s

o

-on-load factor..........cceeeeeiiiiiiiiiiieeie

40%

- temperature rise of control circuit terminals (K) .:

<110 K see page 49

c) temporary or periodic duty (8.2.2.6.3)

- no current flowing though the main circuit

N/A

- rated control supply voltage Us (V) ......cccoeeennndt

N/A

- class of insulating material ...l

N/A

- close open operating cycle .............coeeeeeeeeeennl

N/A

-oN-l0ad tiMe ...

N/A

- temperature rise of control circuit terminals (K) .:

< K see page

N/A

9.3.3.3.7

Auxiliary circuit, test conditions:

Normally loaded with their maximum rated

operational current at any convenient voltage

The temperature rise shall be measures during the
test 0f 9.3.3.3.4

- conventional thermal current Ith (A)....................;

10,0A

- conventional enclosed thermal current lthe (A) .:

N/A

- cable/busbar cross-section (mm?) / (mm) ..........:

1,5mm?/1mm

- cable cross-section (MM?) ..ol

N/A
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- temperature rise of auxiliary circuit terminals (K) |< 65K see page 49 P

9.3.3.3.8 | Starting resistors for rheostatic rotor starters test conditions:

Normally loaded with their current value |, N/A
Number of starts perhour.............ccccccovvviiniiinninid N/A
Rated dULY ...t N/A
Starting characteristic see page N/A
- cable/busbar cross-section (mm?) / (mm) ..........: N/A
- cable cross-section (MM?) .......cccccceveveeeeeicnnnnndd 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) .........cccceeeeneee. See table 3 of part 1 N/A

9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters

Normally loaded with max. Starting current N/A

starting voltage/
Ue

multiplied with 0,8 x

Number of starts perhour.............ccccccovvviiniiinninid N/A
Rated dULY ...t N/A
Starting characteristic........c.ccccccceviiiiiiiineeeeeenl | SEE page N/A
- cable/busbar cross-section (mm?) / (mm) ........... N/A
Temperature rise of: N/A
- windings (K), See table 5 (+15 K)...ccoeevvveeeennndd N/A
- operating means (K) , See table 3 of part1........ N/A
- parts intended to be touched but not hand held N/A

(K), See table 3 of part 1

- parts which need not be touched during normal N/A

operation (K) , See table 3 of part 1

9.3.3 Performance under no load, normal load and overload conditions

9.3.3.1 Operation

For starter only:

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

Rated full load current (A) : N/A
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No tripping after 3 operations when stator has N/A
reached thermal equilibrium at minimum and

maximum settings

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

With closed contactor, the resetting mechanism N/A

shall be operated and this shall cause the contactor

drop out
For overload relay with either a reset or separate stop and reset mechanism only N/A
With closed contactor and resetting mechanism in N/A

the reset position, the tripping mechanism shall be

operated and the contactor shall have been caused

to drop out

9.3.3.2 Operating limits

9.3.3.2.1 Power-operated equipment:

8.2.1.2.1 Electromagnetic contactors and starters

Rated control supply voltage Us (V) ..................... [220V~ P
Frequency (Hz) .....ccccooiiiiiiiiiiiiiiiieeeeeeee. [50HZ P
Declared ambient temperature(>40 °C) for 100% N/A
L LS

Limits of close satisfactorily at any value between P

85% and 110% of rated control supply voltage Us

Limits of drop out and open fully are: 75% to 20% P
for a.c. and 75% to0 10% for d.C. ...cccovevieiiinennnnlt

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% N/A

fora.c.and 75% to 10% ford.C........ccvvveeernnnnnnnnd

8.2.1.2.2 | Contactors and starters with electronically controlled electromagnet

Rated control supply voltage Us (V) ....cccceevnnnelt N/A
Frequency (HZ) ...ccccoveiiiiiiiiiee e N/A
Declared ambient temperature(>40 °C) for 100% N/A
Us

Limits of close satisfactorily at any value between N/A

85% and 110% of rated control supply voltage Us

Limits of drop out and open fully are: 75% to 20% N/A
fora.c.and 75% t0 10% for d.C. ...cccovcvvveevicnnnnenl
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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% N/A
for a.c. and 75% t0 10% for d.C......ccoevvueiiinennnnlt

8.2.1.2.3 | Electro-pneumatic contactors and starters
Rated air supply pressure (Bar) .........c.................: N/A
Declared ambient temperature(>40 °C) for 100% of N/A
the rated air supply pressure (Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure (Bar):
Limits of drop out and open fully are: 75% to 10% N/A
of rated air supply pressure(Bar) .............ccc.uu...l
Ambient temperature(-5 °C) for 100% of the rated N/A
air supply pressure(Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure(Bar:
Limits of drop out and open fully are: 75% to 10% N/A
for the rated air supply pressure(Bar) ..................

8.2.1.2.4 | Capacitive drop out test
A capacitor shall be inserted in series in the supply N/A
circuit Us, the total length of the connecting
conductors being £ 3 m.
The capacitor is short-circuit by a switch of N/A
negligible impedance.
The supply voltage shall then be adjusted to 110 % N/A
U S ettt
The value of the capacitor shall be calculated: nF N/A
C (nF) =30 + 200000 / (f X Ug) seeereeirriiraiaancnnd
Verification of the drop out of the contactor when N/A
the switch is operated to the open position...........:

9.3.3.2.1.2 | Coil power consumption
A contactor coil is evaluated for both holding power
and pick-up power
In the case where different coils cover a range of N/A
voltages, 5 coils shall be tested
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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

+23 °C

The test shall be made without any load in the main

and auxiliary circuits

The coil shall be supplied with the rated control

supply voltage Us and at the rated frequency

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

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 %

9.3.3.21.2
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

The holding power consumption is defined as follows

Sh(i) = Us(i) x I(i) [VA] for a.c. controlled contactor

7,70VA
7,70VA
7,70VA
7,48VA
7,70VA

Pc(i) = Us(i) x 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 P

Sh =2 (Us(i) x I(i) ) / 5 [VA] respectively Pc =
(Us(i) x 1(i) ) / 5 [W]

7,66VA

9.3.3.21.2
3

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

separate pick-up and hold-on windings
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The pick-up measurement shall be performed P
directly after the measurement of the hold current
(see 9.3.3.2.1.2.2)

The current measurement I(i) of the coil shall be P
performed immediately after the coil has been de-
energized, the contactor has been held in the Off

position and re-energized

The pick-up power consumption is defined as follows

Sp(i) = Us x I(i) [VA] for a.c. controlled contactor 14,52VA P
26,84VA
191,84VA
22,66VA
15,18VA
Pp(i) = Us x I(i) [W] for d.c. controlled contactor N/A

with separate pick-up and hold windings

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

Sp =2 (Us(i) x I(i) ) / 5 [VA] respectively Pp = 54,41VA
(Us(i) x 1(i) ) / 5 [W]

9.3.3.2.1. |Pole impedance

The pole impedance shall be determined during the N/A

test and with the conditions given in 9.3.3.3.4.

The test in an enclosure is not deemed necessary N/A
even if the contactor can be used in an individual

enclosure

The voltage drop Ud shall be measured between N/A
the line and load terminals (terminals

included) of the contactor preferably at the same

time the temperature rise is measured

The impedance per pole is defined as follows

Z=Ud/Ith [Q] N/A

Care should be taken that voltage drop N/A
measurement does not significantly affect the

temperature rise nor affect significantly the

impedance

9.3.3.2.2 Relays and releases

8.21.3 a) Operation of under-voltage relays and releases
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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

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

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

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

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

8214

b) Shunt-coil operated releases
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When associated with a switching device, the N/A
release shall be fitted to the switching device having
the maximum rated current for which the release is
suitable

Tripping of shunt release measured during the N/A
tripping operation between 70 % and 110 % of the
rated control supply voltage and if a.c. at rated
frEQUENCY ... :

8.2.15 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

8.2.1.5.1.1 | Common requirements

type of time-delay overload relay ..............ccc.cc... : N/A
TP ClASS ..o : N/A
current Setting .......ccooveeiiinene : N/A
ambient temperature °C) ... : N/A
test enclosure W x Hx D (mm x mm x mm) .......... : N/A
cable/busbar cross-section (mm?) / (mm) .............. : N/A
ambient temperature: - 5°C ........ccocovvvviiiiiiininnnn, : N/A
a) at A times of current setting, tripping shall not No tripping; ...... A N/A

occur in less than 2 h starting from the cold state;
testeurrent ..o, :

b) when the current is subsequently raised to B Tripping; .....A N/A
times the current setting, tripping shall occur in Iess
than 2 h;testcurrent ... :

c) for class 2, 3, 5 and 10 A overload relays Class;, N/A
energized at C times the current setting, tripping Tripping current___ A
shall occur in less than 2 min starting from thermal | Trip-time: ____ s
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 -5 °C or below, the manufacturer may
declare a longer tripping time but not

longer than 2 times the values required for 20 °C

d) for class 10, 20, 30 and 40 overload relays Class; ____ N/A
energized at C times the current, tripping shall Tripping current___ A
occur in less than 4, 8 or 12 min, starting from Trip-time: S

thermal equilibrium at the current setting; class;

test current; tripping time ...l
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e) at D times the current setting, tripping shall Class;, N/A
occur within the limits given in Table 2 for the Tripping current___ A
appropriate trip class and tolerance band, starting | Trip-time: s
from the cold state; test current; tripping time Tp
() ISP PP P PPPPPT
ambient temperature: + 20 °C ......ccceviieiiiiiiil N/A
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state;
testourrent ...
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in less | Triptime: ____ s
than 2 h; testcurrent ..............cccoooooiiviiiii
c) for class 2, 3, 5 and 10A overload relays Test current N/A
energized at C times the current, tripping shall occur |Triptime: s
in less than 2 min, starting from thermal equilibrium
at the current setting; test current ............cccccoe.... :
d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: s
occur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class;
test current; tripping time ...l
e) at D times the current setting, tripping shall Class;, N/A
occur within the limits given in Table 2 for the Tripping current___ A
appropriate trip class and tolerance band, starting | Trip-time: s
from the cold state; test current; tripping time Tp
() I PP PP PPPPPI
ambient temperature: + 40 °C ......coceiiiiiiiiii N/A
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state;
testourrent ...
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in less | Triptime: ____ s
than 2 h; testcurrent ..............cccoooooiiviiiii

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
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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

Class;

Tripping current___ A

Trip-time: S

N/A

8.21.5.1.2

Thermal memory test verification

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 le until the device has
reached the thermal equilibrium

le=

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=
D =

Measured time Tp = s

A
A

N/A

Apply a current equal to 7,2 x le

| 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
poles:

relays energized on two

ambient temperature (°C)

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

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 de-energized, tripping shall occur
in less than 2 h; current value; test current

N/A

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 settings..........ccoiiiiiiii

N/A

Accuracy £ 10% of the value..........................0

N/A
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8.2.1.54

Limits of operation of under-current relays and releases for automatic change over

8.2.1.5.4.1

e) Limits of operation under-current relays

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

8.2.1.54.2

f) Limits of operation of automatic change over by under-current relays

- 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.

Actual current setting: .....A =

< 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

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

maximum current setting /
minimum set stall inhibit time

Test current 1,2 times

A

S

Trip time = S

N/A
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maximum current setting / A N/A
maximum set stall inhibit time — S
Test current 1,2 times Trip time = s
b) rotation sensing relays: an input signal indicating N/A
no rotation exits
s N/A

minimum set stall inhibit time

Trip time = S

S N/A

maximum set stall inhibit time

Trip time = S

82156, | Jamrelays

The limits of operation shall be verified N/A
accordance with cl. 8.2.1.5.6
The verification shall be made for the minimum and N/A
for the maximum set current values and for the
minimum and maximum stall inhibit time (four
settings)
For each of the four settings, the test shall be made N/A
under the following conditions:
- apply a test current of 95% of the set current N/A
value. The jam relay shall not trip
- increase the test current to 120 % of the set N/A
current value. The jam relay shall trip according to
the requirements given in 8.2.1.5.6
minimum current setting / N/A
minimum set stall inhibit time S
Test current 95 % of set value A

no trip
minimum current setting / A N/A
minimum set stall inhibit time s
Test current increase to 1,2 times Trip time = s
minimum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
minimum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = S
maximum current setting / s N/A
minimum set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A N/A
minimum set stall inhibit time S
Test current 1,2 times Trip time = S
maximum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
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maximum current setting / A N/A

maximum set stall inhibit time ]

Test current 1,2 times Trip time = S

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

- verification by measurement of clearances

instead of testing

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

Terminal holes covered [yes N/A

[1no

- rated impulse withstand voltage (V) .................... |BkV

- test Uimp main circuits (KV) ...ccccooevieeiiiienet | 7,3kV

- test Uimp auxiliary circuits (KV) ....occoovevviceeeet 14,8kV

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

- rated insulation voltage (V) ...cccccoeviveeviineeenl. 690V

- main circuits, test voltage for5s (V) ................... | 1890V; 5s

E\?)ontrol and auxiliary circuits, test voltage for 5 s_ 1890V 55

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

Equipment suitable for isolation

The leakage current shall be measured through 111 U= Vv N/A
each pole with the contacts in open position (<|" Imes Vo= ___
0,5 mA)
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

#2(CJX2s-12)

9.3.1 Compliance with performance requirements

a) TEST SEQUENCE 1

- verification of temperature rise (Clause 9.3.3.3.)

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

- verification of dielectric properties (Clause 9.3.3.4)

9.3.3.3 Temperature rise

Sub clause 8.3.3.3. of part 1 applies

ambient temperature 10-40 °C .............................;. | +21,9°C P
Contactor

test enclosure W x Hx D (mm x mm x mm) ........: N/A
material of enclosure ..ol N/A

9.3.3.34 Main circuits, test conditions:

Sub clause 8.3.3.3.4 of part 1 applies with following

addition

loaded as stated in 8.2.2.4 P
- setting of the maximum current setting...............: N/A
- setting overload relay............ccccccvvveeieeeiieccnnnnnl N/A
- conventional thermal current Ith (A) ...................  [20,0A P

- conventional enclosed thermal current Ithe (A) .: N/A
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- for equipment intended for utilization category
AC-6b, the test current for the temperature rise test
shall be equal to 1,35 times le (the rated capacitive

current).

N/A

- cable/busbar cross-section (mm?) / (mm) ..........:

2,5mm?/1mm

- temperature rise of main circuit terminals (K) ....:

< 65 K see page 50

9.3.3.3.5

Control circuit, test conditions:

Sub clause 8.3.3.3.5. of part 1 applies with

following addition

The temperature rise shall be measures during the
test 0f 9.3.3.3.4

- conventional thermal current Ith (A) at their rated

VORBGE ..o

N/A

- conventional enclosed thermal current Ithe (A) .:

N/A

- cable/busbar cross-section (mm?) / (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:

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) ......coccveeennnl

220V~

- class of insulating material ...................ccccuvnnnnld

B

- uninterrupted or eight-hour duty windings

Uninterrupted

- temperature rise of control circuit terminals (K) .:

<110 K see page 50

T| U| U T

b) Intermittent duty windings (8.2.2.6.2)

- no current flowing though the main circuit

- rated control supply voltage Us (V) .....cccceeennnndt

220V~

- class of insulating material ...................ccccvvnnnnl

B

- intermittent duty Class ......cooviiiiiiiiiii

3

T| U| U| T

- close open operating cycle ..ol

1200s

]

-on-load factor........cooveveeeiiiee e

40%

- temperature rise of control circuit terminals (K) .:

< 110 K see page 50

c) temporary or periodic duty (8.2.2.6.3)
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- no current flowing though the main circuit N/A
- rated control supply voltage Us (V) ....................; N/A
- class of insulating material ...........cccocvvevicnnennnndd N/A
- close open operating cycle .....cooviiiiiiiiiinedd N/A
-on-load time ...veeeiii el N/A
- temperature rise of control circuit terminals (K) .: | < K see page N/A

9.3.3.3.7 | Auxiliary circuit, test conditions:

Normally loaded with their maximum rated

operational current at any convenient voltage

The temperature rise shall be measures during the

test of 9.3.3.3.4

- conventional thermal current Ith (A).................... [10,0A P
- conventional enclosed thermal current Ithe (A) .: N/A
- cable/busbar cross-section (mm?) / (mm) ........... |1,5mm?#%1mm P
- cable cross-section (MM?) ......ccoovvcveeeiiinnennndd N/A
- temperature rise of auxiliary circuit terminals (K) |< 65K see page 50 P

9.3.3.3.8 | Starting resistors for rheostatic rotor starters test conditions:

Normally loaded with their current value |, N/A
Number of starts per hour........ccocoiiiiiiininnd N/A
Rated duty.........ccccvviiiiiiicieiciieeee e N/A
Starting characteristic see page N/A
- cable/busbar cross-section (mm?) / (mm) ........... N/A
- cable cross-section (MM?) ..ol 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) ........ccccoeeenee. See table 3 of part 1 N/A

9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters

Normally loaded with max. Starting current N/A

starting voltage/
Ue

multiplied with 0,8 x

Number of starts per hour........cccccoiiiiiinnninnld N/A
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Rated duty.....c.cooviiiiiiiiiie N/A
Starting characteristic..............c.ccccccccccceennnnneeen...... | SEE PaAQE N/A
- cable/busbar cross-section (mm?) / (mm) ..........: N/A
Temperature rise of: N/A
- windings (K), See table 5 (+15 K)...ccoeevienennnlt N/A
- operating means (K) , See table 3 of part 1........: N/A
- parts intended to be touched but not hand held N/A
(K), See table 3 of part 1

- parts which need not be touched during normal N/A
operation (K) , See table 3 of part 1

9.3.3 Performance under no load, normal load and overload conditions

9.3.3.1 Operation

For starter only:

reference ambient temperature(i.e. +20 °C ) N/A
Rated full load current (A) : N/A
No tripping after 3 operations when stator has N/A

reached thermal equilibrium at minimum and

maximum settings

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

With closed contactor, the resetting mechanism N/A

shall be operated and this shall cause the contactor

drop out
For overload relay with either a reset or separate stop and reset mechanism only N/A
With closed contactor and resetting mechanism in N/A

the reset position, the tripping mechanism shall be
operated and the contactor shall have been caused

to drop out

9332 Operating limits

9.3.3.2.1 Power-operated equipment:

8.2.1.21 Electromagnetic contactors and starters

Rated control supply voltage Us (V) ......cccceeceeet [ 220V~ P
Frequency (HZ) .....cccccoveiveviiiinaieceeeeiieeennee.. | 50HZ P
Declared ambient temperature(>40 °C) for 100% N/A
U S et e e e e e aeeeaaa

Limits of close satisfactorily at any value between P
85% and 110% of rated control supply voltage Us
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Limits of drop out and open fully are: 75% to 20% P
fora.c.and 75% to 10% for d.C. ...cccoviveeeiiiinnnnl
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% N/A
fora.c. and 75% to 10% for d.C.....cccovivveeiiiinencnl

8.2.1.2.2 | Contactors and starters with electronically controlled electromagnet
Rated control supply voltage Us (V) .....ccccceueee N/A
Frequency (HZ) ....ccooiiiiiiiiiiie N/A
Declared ambient temperature(>40 °C) for 100% N/A
Us
Limits of close satisfactorily at any value between N/A
85% and 110% of rated control supply voltage Us
Limits of drop out and open fully are: 75% to 20% N/A
fora.c. and 75% to 10% for d.C. ....ccovivveiiiiinnninl
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% N/A
for a.c. and 75% t0 10% for d.C......ccoeeveiiinennnnlt

8.2.1.2.3 | Electro-pneumatic contactors and starters
Rated air supply pressure (Bar) ............................ N/A
Declared ambient temperature(>40 °C) for 100% of N/A
the rated air supply pressure (Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure (Bar):
Limits of drop out and open fully are: 75% to 10% N/A
of rated air supply pressure(Bar) ............ccc..u....l
Ambient temperature(-5 °C) for 100% of the rated N/A
air supply pressure(Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure(Bar:
Limits of drop out and open fully are: 75% to 10% N/A
for the rated air supply pressure(Bar) ..................

8.2.1.2.4 | Capacitive drop out test
A capacitor shall be inserted in series in the supply N/A
circuit Us, the total length of the connecting
conductors being £ 3 m.
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The capacitor is short-circuit by a switch of

negligible impedance.

N/A

The supply voltage shall then be adjusted to 110 %

N/A

The value of the capacitor shall be calculated:
C (nF) =30 + 200000 / (f X Ug) wevvveririiraaiiiraaanndd

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

A contactor coil is evaluated for both holding power

and pick-up power

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

+23 °C

The test shall be made without any load in the main

and auxiliary circuits

The coil shall be supplied with the rated control

supply voltage Us and at the rated frequency

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

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 %

9.3.3.21.2
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

The holding power consumption is defined as follows
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Sh(i) = Us(i) x I(i) [VA] for a.c. controlled contactor |7,26VA P

7,26VA

7,26VA

7,26VA

7,26VA
Pc(i) = Us(i) x 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 P
Sh =% (Us(i) x I(i) ) / 5 [VA] respectively Pc = ¥ 7,26VA P
(Us(i) x I(i) ) / 5 [W]

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

.3 separate pick-up and hold-on windings

The pick-up measurement shall be performed P
directly after the measurement of the hold current
(see 9.3.3.2.1.2.2)

The current measurement I(i) of the coil shall be P
performed immediately after the coil has been de-
energized, the contactor has been held in the Off

position and re-energized

The pick-up power consumption is defined as follows

Sp(i) = Us x I(i) [VA] for a.c. controlled contactor 15,40VA P
23,76 VA
28,82VA
12,10VA
12,76 VA
Pp(i) = Us x I(i) [W] for d.c. controlled contactor N/A

with separate pick-up and hold windings

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

Sp = Z (Us(i) x I(i) ) / 5 [VA] respectively Pp = 2 18,57VA
(Us(i) x I(i) ) / 5 [W]

9.3.3.2.1. |Pole impedance

The pole impedance shall be determined during the N/A

test and with the conditions given in 9.3.3.3.4.

The test in an enclosure is not deemed necessary N/A

even if the contactor can be used in an individual

enclosure
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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 [Q]

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

8.21.3

a) Operation of under-voltage relays and releases

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

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

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

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 0of 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
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Starting with the main circuit open, at the N/A
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

When the supply voltage is raised to 85 % of the N/A
minimum control supply voltage, it shall be verified
that the switching device can be closed by the
operation of its actuator

3) Performance under over-voltage conditions

When associated with a switching device, the test is N/A
made without current in the main circuit.

The test at 110 % of the rated supply voltage shall N/A
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

8214 b) Shunt-coil operated releases

When associated with a switching device, the N/A
release shall be fitted to the switching device having
the maximum rated current for which the release is
suitable

Tripping of shunt release measured during the N/A
tripping operation between 70 % and 110 % of the
rated control supply voltage and if a.c. at rated
frEQUENCY ... :

8.2.15 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

8.2.1.5.1.1 | Common requirements

type of time-delay overload relay .............cccoeenee. : N/A
P ClasSS ..o : N/A
current Setting ......occoeveeiiinene e : N/A
ambient temperature °C) ... : N/A
test enclosure W x Hx D (mm x mm x mm) .......... : N/A
cable/busbar cross-section (mm?) / (mm) .............. : N/A
ambient temperature: - 5°C ... : N/A
a) at A times of current setting, tripping shall not No tripping; ...... A N/A
occur in less than 2 h starting from the cold state;

testeurrent ..., :

b) when the current is subsequently raised to B Tripping; .....A N/A
times the current setting, tripping shall occur in Iess

than 2 h; testcurrent ..o, :
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c) for class 2, 3, 5 and 10 A overload relays Class; N/A
energized at C times the current setting, tripping Tripping current___ A
shall occur in less than 2 min starting from thermal | Trip-time: ____ s
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 -5 °C or below, the manufacturer may
declare a longer tripping time but not
longer than 2 times the values required for 20 °C
d) for class 10, 20, 30 and 40 overload relays Class; N/A
energized at C times the current, tripping shall Tripping current___ A
occur in less than 4, 8 or 12 min, starting from Trip-time: s
thermal equilibrium at the current setting; class;
test current; tripping time ...l
e) at D times the current setting, tripping shall Class;, N/A
occur within the limits given in Table 2 for the Tripping current___ A
appropriate trip class and tolerance band, starting | Trip-time: s
from the cold state; test current; tripping time Tp
() I PP PP PPPPPI
ambient temperature: + 20 °C ......cccoveieiiiiiiiinl N/A
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state;
testourrent ...
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in less | Triptime: ____ s
than 2 h; testcurrent ..............cccooooiiiviieii
c) for class 2, 3, 5 and 10A overload relays Test current N/A
energized at C times the current, tripping shall occur |Triptime: s
in less than 2 min, starting from thermal equilibrium
at the current setting; test current ............cccccoee... :
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 ...l

Test current

Trip time: S
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e) at D times the current setting, tripping shall Class;, N/A
occur within the limits given in Table 2 for the Tripping current___ A
appropriate trip class and tolerance band, starting | Trip-time: s
from the cold state; test current; tripping time Tp
() ISP PP P PPPPPT
ambient temperature: + 40 °C ......cooeieieiiiiii N/A
a) at A times of current setting, tripping shall not Test current: A N/A
occur in less than 2 h starting from the cold state;
testourrent ...l

. . N/A
b) when the current is subsequently raised to B Test current
times the current setting, tripping shall occur in less | Trip time: S
than 2 h; testcurrent ..............cccoooooiiviiiii
c) for class 2, 3, 5 and 10A overload relays Test current N/A
energized at C times the current, tripping shall Trip time: S
occur in less than 2 min, starting from thermal
equilibrium at the current setting; test current ......:
d) for class 10, 20 or 30 overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Trip time: S
than 4, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping tiMe ...
e) at D times the current setting, tripping shall Class;, N/A
occur within the tripping time (s) < Tp <, starting Tripping current___ A
from the cold state; test current; tripping time Tp Trip-time: S
() I PP PP PPPPPIO

8.2.1.5.1.2 | Thermal memory test verification
Unless the manufacturer has specified that the N/A
device does not contain thermal memory,
electronic overload relays shall fulfil the following
requirements(see figure 8)
Apply a current equal to le until the device has le = A N/A
reached the thermal equilibrium
Interrupt a current for a duration of 2 x Tp (see Tp = A N/A
Table 2 ) with a relative tolerance of 10% (where D = A
Tp is the time measured at the D current according | Measured time Tp =
to Table 3).
Apply a current equal to 7,2 x le | 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 (°C) .........cccccveeeieiiiiiinnnl
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In case of overload relays having an adjustable N/A
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 N/A
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current

b) when the value of the current flowing in two N/A
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur
in less than 2 h; current value; test current

8.2.1.5.3 |Limits of operation of instantaneous magnetic overload relays

For all values of the current setting, instantaneous N/A

magnetic overload relays shall trip with an
accuracy of + 10% of the value of the published

current value corresponding to the current setting

Magnetic settings...........cooooviiiiiiii N/A

Accuracy + 10% of the value..........................0 N/A

8.2.1.5.4 |Limits of operation of under-current relays and releases for automatic change over

8.2.1.5.4.1 | e) Limits of operation under-current relays

Under-current relays or release, when associated | Under current setting: A N/A

with a switching device, shall operate to open the |Test current: A
switching device within 90% to 110 % of the set Set time: S
time when the current during run is below 0,9 times | Measured: S

the under-current setting in all poles

8.2.1.5.4.2 | f) Limits of operation of automatic change over by under-current relays

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

The lowest drop-out of an under-current relay shall |Lowest drop-out:....... Al N/A

be not greater than 1,5, times the actual current Actual current setting: ..... A=
setting of the overload relay which is active inthe |< 1,5 times

starting or star connection.

The under-current real shall be able to carry any N/A
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

8.2.1.5.5. | g) Stall relays

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

Trip time =

A

S

N/A

minimum current setting /
maximum set stall inhibit time

Test current 1,2 times

Trip time =

A

S

N/A

maximum current setting /
minimum set stall inhibit time

Test current 1,2 times

Trip time =

A

S

N/A

maximum current setting /
maximum set stall inhibit time

Test current 1,2 times

Trip time =

A

S

N/A

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

N/A

minimum set stall inhibit time

Trip time =

S

N/A

maximum set stall inhibit time

Trip time =

S

N/A

8.2.1.5.6.

h) Jam relays

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

no trip

N/A
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minimum current setting / A N/A
minimum set stall inhibit time S
Test current increase to 1,2 times Triptme=___ s
minimum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
minimum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = S
maximum current setting / s N/A
minimum set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A N/A
minimum set stall inhibit time S
Test current 1,2 times Trip time = S
maximum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = S
9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
P

- verification by measurement of clearances

instead of testing

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

Terminal holes covered [yes N/A

[1no

- rated impulse withstand voltage (V) .................... |BkV

- test Uimp main circuits (KV) ...ccccooviveiiicenent | 7,3kV

- test Uimp auxiliary circuits (KV) ....occooveevicneeet 14,8kV

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

- rated insulation voltage (V) ....cccccvvvvveevicneeenl. 690V
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- main circuits, test voltage for5s (V) .................... | 1890V, 5s P

E\;:)ontrol and auxiliary circuits, test voltage for 5 s_ 1890V 55 P

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

Equipment suitable for isolation

The leakage current shall be measured through 111 U= Vv N/A
each pole with the contacts in open position (<|" Imes U= __
0,5 mA)
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

#3(CJX2s-18)

9.3.1 Compliance with performance requirements

a) TEST SEQUENCE 1

- verification of temperature rise (Clause 9.3.3.3.)

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

- verification of dielectric properties (Clause 9.3.3.4)

9.3.3.3 Temperature rise

Sub clause 8.3.3.3. of part 1 applies

ambient temperature 10-40 °C .............................;. | +21,9°C P
Contactor

test enclosure W x Hx D (mm x mm xmm) ........: N/A
material of enclosure .........cccoociiiiiiiiild N/A

9.3.3.34 Main circuits, test conditions:

Sub clause 8.3.3.3.4 of part 1 applies with following

addition

loaded as stated in 8.2.2.4 P
- setting of the maximum current setting...............: N/A
- setting overload relay............cccccvvvveeiieciieccnnnnnl N/A
- conventional thermal current Ith (A) ....................  |[32,0A P
- conventional enclosed thermal current Ithe (A) .: N/A
- for equipment intended for utilization category N/A

AC-6b, the test current for the temperature rise test

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

current).
- cable/busbar cross-section (mm?) / (mm) ........... |6mm%1mm
- temperature rise of main circuit terminals (K) ..... |<65 K see page 51

9.3.3.3.5 Control circuit, test conditions:

Sub clause 8.3.3.3.5. of part 1 applies with

following addition

The temperature rise shall be measures during the

test of 9.3.3.3.4

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

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

- cable/busbar cross-section (mm?) / (mm) ..........: N/A
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- temperature rise of control circuit (K) .................

< K see page

N/A

9.3.3.3.6

Coils and electromagnets circuit, test conditions:

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 0f 9.3.3.3.4

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

220V~

- class of insulating material ..........cccccveeviienennnindd

B

- uninterrupted or eight-hour duty windings

Uninterrupted

- temperature rise of control circuit terminals (K) .:

<110 K see page 51

T| U| U| T

b) Intermittent duty windings (8.2.2.6.2)

- no current flowing though the main circuit

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

220V~

- class of insulating material ..........cccccoeeviinnennnindd

B

- intermittent duty class ...l

3

T| U| U| T

- close open operating cycle ......ccoovivieiiiienennndd

1200s

o

-on-load factor..........cceeeeeiiiiiiiiiiieeie

40%

- temperature rise of control circuit terminals (K) .:

<110 K see page 51

c) temporary or periodic duty (8.2.2.6.3)

- no current flowing though the main circuit

N/A

- rated control supply voltage Us (V) ......cccoeeennndt

N/A

- class of insulating material ...l

N/A

- close open operating cycle .............coeeeeeeeeeennl

N/A

-oN-l0ad tiMe ...

N/A

- temperature rise of control circuit terminals (K) .:

< K see page

N/A

9.3.3.3.7

Auxiliary circuit, test conditions:

Normally loaded with their maximum rated

operational current at any convenient voltage

The temperature rise shall be measures during the
test 0f 9.3.3.3.4

- conventional thermal current Ith (A)....................;

10,0A

- conventional enclosed thermal current lthe (A) .:

N/A

- cable/busbar cross-section (mm?) / (mm) ..........:

1,5mm?/1mm

- cable cross-section (MM?) ..ol

N/A
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- temperature rise of auxiliary circuit terminals (K) |< 65K see page 51 P

9.3.3.3.8 | Starting resistors for rheostatic rotor starters test conditions:

Normally loaded with their current value |, N/A
Number of starts perhour.............ccccccovvviiniiinninid N/A
Rated dULY ...t N/A
Starting characteristic see page N/A
- cable/busbar cross-section (mm?) / (mm) ..........: N/A
- cable cross-section (MM?) .......cccccceveveeeeeicnnnnndd 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) .........cccceeeeneee. See table 3 of part 1 N/A

9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters

Normally loaded with max. Starting current N/A

starting voltage/
Ue

multiplied with 0,8 x

Number of starts perhour.............ccccccovvviiniiinninid N/A
Rated dULY ...t N/A
Starting characteristic........c.ccccccceviiiiiiiineeeeeenl | SEE page N/A
- cable/busbar cross-section (mm?) / (mm) ........... N/A
Temperature rise of: N/A
- windings (K), See table 5 (+15 K)...ccoeevvveeeennndd N/A
- operating means (K) , See table 3 of part1........ N/A
- parts intended to be touched but not hand held N/A

(K), See table 3 of part 1

- parts which need not be touched during normal N/A

operation (K) , See table 3 of part 1

9.3.3 Performance under no load, normal load and overload conditions

9.3.3.1 Operation

For starter only:

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

Rated full load current (A) : N/A
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No tripping after 3 operations when stator has N/A
reached thermal equilibrium at minimum and

maximum settings

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

With closed contactor, the resetting mechanism N/A

shall be operated and this shall cause the contactor

drop out
For overload relay with either a reset or separate stop and reset mechanism only N/A
With closed contactor and resetting mechanism in N/A

the reset position, the tripping mechanism shall be

operated and the contactor shall have been caused

to drop out

9.3.3.2 Operating limits

9.3.3.2.1 Power-operated equipment:

8.2.1.2.1 Electromagnetic contactors and starters

Rated control supply voltage Us (V) ..................... [220V~ P
Frequency (Hz) .....ccccooiiiiiiiiiiiiiiiieeeeeeee. [50HZ P
Declared ambient temperature(>40 °C) for 100% N/A
L LS

Limits of close satisfactorily at any value between P

85% and 110% of rated control supply voltage Us

Limits of drop out and open fully are: 75% to 20% P
for a.c. and 75% to0 10% for d.C. ...cccovevieiiinennnnlt

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% N/A

fora.c.and 75% to 10% ford.C........ccvvveeernnnnnnnnd

8.2.1.2.2 | Contactors and starters with electronically controlled electromagnet

Rated control supply voltage Us (V) ....cccceevnnnelt N/A
Frequency (HZ) ...ccccoveiiiiiiiiiee e N/A
Declared ambient temperature(>40 °C) for 100% N/A
Us

Limits of close satisfactorily at any value between N/A

85% and 110% of rated control supply voltage Us

Limits of drop out and open fully are: 75% to 20% N/A
fora.c.and 75% t0 10% for d.C. ...cccovcvvveevicnnnnenl
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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% N/A
for a.c. and 75% t0 10% for d.C......ccoevvueiiinennnnlt

8.2.1.2.3 | Electro-pneumatic contactors and starters
Rated air supply pressure (Bar) .........c.................: N/A
Declared ambient temperature(>40 °C) for 100% of N/A
the rated air supply pressure (Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure (Bar):
Limits of drop out and open fully are: 75% to 10% N/A
of rated air supply pressure(Bar) .............ccc.uu...l
Ambient temperature(-5 °C) for 100% of the rated N/A
air supply pressure(Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure(Bar:
Limits of drop out and open fully are: 75% to 10% N/A
for the rated air supply pressure(Bar) ..................

8.2.1.2.4 | Capacitive drop out test
A capacitor shall be inserted in series in the supply N/A
circuit Us, the total length of the connecting
conductors being £ 3 m.
The capacitor is short-circuit by a switch of N/A
negligible impedance.
The supply voltage shall then be adjusted to 110 % N/A
U S ettt
The value of the capacitor shall be calculated: nF N/A
C (nF) =30 + 200000 / (f X Ug) seeereeirriiraiaancnnd
Verification of the drop out of the contactor when N/A
the switch is operated to the open position...........:

9.3.3.2.1.2 | Coil power consumption
A contactor coil is evaluated for both holding power
and pick-up power
In the case where different coils cover a range of N/A
voltages, 5 coils shall be tested
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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

+23 °C

The test shall be made without any load in the main

and auxiliary circuits

The coil shall be supplied with the rated control

supply voltage Us and at the rated frequency

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

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 %

9.3.3.21.2
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

The holding power consumption is defined as follows

Sh(i) = Us(i) x I(i) [VA] for a.c. controlled contactor

7,48VA
7,48VA
7,48VA
7,48VA
7,48VA

Pc(i) = Us(i) x 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 P

Sh =2 (Us(i) x I(i) ) / 5 [VA] respectively Pc =
(Us(i) x 1(i) ) / 5 [W]

7,48VA

9.3.3.21.2
3

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

separate pick-up and hold-on windings
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The pick-up measurement shall be performed P
directly after the measurement of the hold current
(see 9.3.3.2.1.2.2)

The current measurement I(i) of the coil shall be P
performed immediately after the coil has been de-
energized, the contactor has been held in the Off

position and re-energized

The pick-up power consumption is defined as follows

Sp(i) = Us x (i) [VA] for a.c. controlled contactor 16,50VA P
21,56VA
15,18VA
9,46VA
15,18VA
Pp(i) = Us x I(i) [W] for d.c. controlled contactor N/A

with separate pick-up and hold windings

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

Sp =2 (Us(i) x I(i) ) / 5 [VA] respectively Pp = 15,58VA
(Us(i) x 1(i) ) / 5 [W]

9.3.3.2.1. |Pole impedance

The pole impedance shall be determined during the N/A

test and with the conditions given in 9.3.3.3.4.

The test in an enclosure is not deemed necessary N/A
even if the contactor can be used in an individual

enclosure

The voltage drop Ud shall be measured between N/A
the line and load terminals (terminals

included) of the contactor preferably at the same

time the temperature rise is measured

The impedance per pole is defined as follows

Z=Ud/Ith [Q] N/A

Care should be taken that voltage drop N/A
measurement does not significantly affect the

temperature rise nor affect significantly the

impedance

9.3.3.2.2 Relays and releases

8.21.3 a) Operation of under-voltage relays and releases
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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

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

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

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

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

8214

b) Shunt-coil operated releases
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When associated with a switching device, the N/A
release shall be fitted to the switching device having
the maximum rated current for which the release is
suitable

Tripping of shunt release measured during the N/A
tripping operation between 70 % and 110 % of the
rated control supply voltage and if a.c. at rated
frEQUENCY ... :

8.2.15 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

8.2.1.5.1.1 | Common requirements

type of time-delay overload relay ..............ccc.cc... : N/A
TP ClASS ..o : N/A
current Setting .......ccooveeiiinene : N/A
ambient temperature °C) ... : N/A
test enclosure W x Hx D (mm x mm x mm) .......... : N/A
cable/busbar cross-section (mm?) / (mm) .............. : N/A
ambient temperature: - 5°C ........ccocovvvviiiiiiininnnn, : N/A
a) at A times of current setting, tripping shall not No tripping; ...... A N/A

occur in less than 2 h starting from the cold state;
testeurrent ..o, :

b) when the current is subsequently raised to B Tripping; .....A N/A
times the current setting, tripping shall occur in Iess
than 2 h;testcurrent ... :

c) for class 2, 3, 5 and 10 A overload relays Class;, N/A
energized at C times the current setting, tripping Tripping current___ A
shall occur in less than 2 min starting from thermal | Trip-time: ____ s
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 -5 °C or below, the manufacturer may
declare a longer tripping time but not

longer than 2 times the values required for 20 °C

d) for class 10, 20, 30 and 40 overload relays Class; ____ N/A
energized at C times the current, tripping shall Tripping current___ A
occur in less than 4, 8 or 12 min, starting from Trip-time: S

thermal equilibrium at the current setting; class;

test current; tripping time ...l
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e) at D times the current setting, tripping shall Class;, N/A
occur within the limits given in Table 2 for the Tripping current___ A
appropriate trip class and tolerance band, starting | Trip-time: s
from the cold state; test current; tripping time Tp
() ISP PP P PPPPPT
ambient temperature: + 20 °C ......ccceviieiiiiiiil N/A
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state;
testourrent ...
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in less | Triptime: ____ s
than 2 h; testcurrent ..............cccoooooiiviiiii
c) for class 2, 3, 5 and 10A overload relays Test current N/A
energized at C times the current, tripping shall occur |Triptime: s
in less than 2 min, starting from thermal equilibrium
at the current setting; test current ............cccccoe.... :
d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: s
occur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class;
test current; tripping time ...l
e) at D times the current setting, tripping shall Class;, N/A
occur within the limits given in Table 2 for the Tripping current___ A
appropriate trip class and tolerance band, starting | Trip-time: s
from the cold state; test current; tripping time Tp
() I PP PP PPPPPI
ambient temperature: + 40 °C ......coceiiiiiiiiii N/A
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state;
testourrent ...
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in less | Triptime: ____ s
than 2 h; testcurrent ..............cccoooooiiviiiii

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
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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

Class;

Tripping current___ A

Trip-time: S

N/A

8.21.5.1.2

Thermal memory test verification

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 le until the device has
reached the thermal equilibrium

le=

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=
D =

Measured time Tp = s

A
A

N/A

Apply a current equal to 7,2 x le

| 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
poles:

relays energized on two

ambient temperature (°C)

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

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 de-energized, tripping shall occur
in less than 2 h; current value; test current

N/A

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 settings..........ccoiiiiiiii

N/A

Accuracy £ 10% of the value..........................0

N/A
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8.2.1.54

Limits of operation of under-current relays and releases for automatic change over

8.2.1.5.4.1

e) Limits of operation under-current relays

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

8.2.1.54.2

f) Limits of operation of automatic change over by under-current relays

- 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.

Actual current setting: .....A =

< 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

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

maximum current setting /
minimum set stall inhibit time

Test current 1,2 times

A

S

Trip time = S

N/A
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maximum current setting / A N/A
maximum set stall inhibit time — S
Test current 1,2 times Trip time = s
b) rotation sensing relays: an input signal indicating N/A
no rotation exits
s N/A

minimum set stall inhibit time

Trip time = S

S N/A

maximum set stall inhibit time

Trip time = S

82156, | Jamrelays

The limits of operation shall be verified N/A
accordance with cl. 8.2.1.5.6
The verification shall be made for the minimum and N/A
for the maximum set current values and for the
minimum and maximum stall inhibit time (four
settings)
For each of the four settings, the test shall be made N/A
under the following conditions:
- apply a test current of 95% of the set current N/A
value. The jam relay shall not trip
- increase the test current to 120 % of the set N/A
current value. The jam relay shall trip according to
the requirements given in 8.2.1.5.6
minimum current setting / N/A
minimum set stall inhibit time S
Test current 95 % of set value A

no trip
minimum current setting / A N/A
minimum set stall inhibit time s
Test current increase to 1,2 times Trip time = s
minimum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
minimum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = S
maximum current setting / s N/A
minimum set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A N/A
minimum set stall inhibit time S
Test current 1,2 times Trip time = S
maximum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
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maximum current setting / A N/A

maximum set stall inhibit time ]

Test current 1,2 times Trip time = S

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

- verification by measurement of clearances

instead of testing

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

Terminal holes covered [yes N/A

[1no

- rated impulse withstand voltage (V) .................... |BkV

- test Uimp main circuits (KV) ...ccccooevieeiiiienet | 7,3kV

- test Uimp auxiliary circuits (KV) ....occoovevviceeeet 14,8kV

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

- rated insulation voltage (V) ...cccccoeviveeviineeenl. 690V

- main circuits, test voltage for5s (V) ................... | 1890V; 5s

E\?)ontrol and auxiliary circuits, test voltage for 5 s_ 1890V 55

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

Equipment suitable for isolation

The leakage current shall be measured through 111 U= Vv N/A
each pole with the contacts in open position (<|" Imes Vo= ___
0,5 mA)
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9.3.3.3.4 |TABLE: Heating Test
#1

Test voltage (V) ........c....

........................................ : |N/A

Ambient (°C).....ccceeererenne

........................................ : 22,3°C

Thermocouple Locations

max. temperature
measured,
(K)

max. temperature limit,

(K)

Main circuit terminals

52,0

65

Enclosure

22,7

40

Auxiliary circuit terminals

26,9

65

Supplementary information: N/A

#1

TABLE: Heating test, resistance method

Test voltage (V).............

......................................... 1220V

Ambient, t; (°C).............

......................................... :122,4°C

Ambient, t; (°C) ............

......................................... :[22,2°C

Temperature rise of winding

R1(Q) Rz (Q)

AT (K) Max. AT (K)

Uninterrupted and eight-hour
duty windings

655 807

59,8 110

Supplementary information: N/A

#1

TABLE: Heating test, resistance method

Test voltage (V).............

......................................... 1220V

Ambient, t; (°C) .............

......................................... :[22,2°C

Ambient, t, (°C).............

......................................... :122,4°C

Temperature rise of winding

Rq (Q) R; (Q)

AT (K) Max. AT (K)

Intermittent duty windings

655 746

35,5 110

Supplementary information: N/A
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9.3.3.3.4 |TABLE: Heating Test
#2

Test voltage (V) ........c....

........................................ : |N/A

Ambient (°C).....ccceeererenne

........................................ : 121,9°C

Thermocouple Locations

max. temperature
measured,
(K)

max. temperature limit,

(K)

Main circuit terminals

44,9

65

Enclosure

22,6

40

Auxiliary circuit terminals

27,9

65

Supplementary information: N/A

#2

TABLE: Heating test, resistance method

Test voltage (V).............

......................................... 1220V

Ambient, t; (°C).............

......................................... :122,2°C

Ambient, t; (°C) ............

......................................... :[22,3°C

Temperature rise of winding

R1(Q) Rz (Q)

AT (K) Max. AT (K)

Uninterrupted and eight-hour
duty windings

670 829

60,8 110

Supplementary information: N/A

#2

TABLE: Heating test, resistance method

Test voltage (V).............

......................................... 1220V

Ambient, t; (°C) .............

......................................... :[22,2°C

Ambient, t, (°C).............

......................................... :122,4°C

Temperature rise of winding

Rq (Q) R; (Q)

AT (K) Max. AT (K)

Intermittent duty windings

670 772

38,9 110

Supplementary information: N/A
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9.3.3.3.4 |TABLE: Heating Test
#3

Test voltage (V) ........c....

........................................ : |N/A

Ambient (°C).....ccceeererenne

........................................ : 121,9°C

Thermocouple Locations

max. temperature
measured,
(K)

max. temperature limit,

(K)

Main circuit terminals

47,6

65

Enclosure

23,7

40

Auxiliary circuit terminals

25,6

65

Supplementary information: N/A

#3

TABLE: Heating test, resistance method

Test voltage (V).............

......................................... 1220V

Ambient, t; (°C).............

......................................... :122,5°C

Ambient, t; (°C) ............

......................................... :[22,3°C

Temperature rise of winding

R1(Q) Rz (Q)

AT (K) Max. AT (K)

Uninterrupted and eight-hour
duty windings

660 821

62,9 110

Supplementary information: N/A

#3

TABLE: Heating test, resistance method

Test voltage (V).............

......................................... 1220V

Ambient, t; (°C) .............

......................................... :[22,4°C

Ambient, t, (°C).............

......................................... :122,2°C

Temperature rise of winding

Rq (Q) R; (Q)

AT (K) Max. AT (K)

Intermittent duty windings

660 759

38,7 110

Supplementary information: N/A




