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Test item description...................... AC Contactors
Trade MarK .......ccccccveevevviiceennieee. s CHINT
Manufacturer ................cccceeeeeeeeeee . Zhejiang Chint Electrics Co., Ltd.
Model/Type reference ....................  NCK5-20/xy, NCK5-25/xy, NCK5-30/xy

NCKS5-32/xy, NCK5-40/xy
x=3 or 4 (pole number), y=S,L(terminal type)

RAtingS ..ocoviieiiiiieeeee e
For NCK5-20/xy; NCK5-25/xy

AC-8a: Ue/le: 220V/230V/380V/400V/600V/25A; [th=35A
For NCK5-30/xy; NCK5-32/xy,

AC-8a: Ue/le: 220V/230V/380V/400V/600V/32A; Ith=40A
For NCK5-40/xy

AC-8a: Ue/le: 220V/230V/380V/400V/600V/40A; Ith=50A
Us:24V/110V/120V/208-240V/277VI480V AC; 50/60Hz
Poles:3/4P

Ir=5 kA, 1g=50 kA; Uimp:6kV, Ui:630V
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Testing procedure and testing location:

X | Testing Laboratory:

The Low Voltage Apparatus Laboratory of Zhejiang Testing
& Inspection Institute for Mechanical and Electrical Products
Quality (ZTME)

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

No 125 Miaohouwang Road Binjiang District Hangzhou
Zhejiang CHINA

[] | Associated CB Laboratory:

Testing location/ address .......ccccee....n

Tested by (name + signature) ..:

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

[] | Testing procedure: TMP

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

Tested by (name + signature) ..:

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

[] | Testing procedure: WMT

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

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

Approved by (+ signature)........ X

[] | Testing procedure: SMT

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

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

Supervised by (+ sighature).....:

TRF No. IEC60947_4 1B
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List of Attachments (including a total number of pages in each attachment):
N/A

Summary of testing:

Used types for each Test Sequence:

Main testing(IEC 60947-4-1)

Test sequence I: NCK5-40/4L Us=208-240VAC 50/60Hz (#1) 4P

Only for Operating limits: NCK5-40/4L Us=24VAC 50/60Hz (#2) 4P
NCK5-40/4L Us=110VAC 50/60Hz (#3) 4P
NCK5-40/4L Us=277VAC 50/60Hz (#4) 4P
NCK5-40/4L Us=480VAC 50/60Hz (#5) 4P

Test sequence II: NCK5-40/4L Us=208-240VAC 50/60Hz (#6) (AC-8a) 4P
NCK5-32/4L Us=208-240VAC 50/60Hz (#7) (AC-8a) 4P
NCK5-25/4L Us=208-240VAC 50/60Hz (#8) (AC-8a) 4P

Test sequence lI: NCK5-40/4L Us=208-240VAC 50/60Hz (#9) 4P
NCK5-32/4L Us=208-240VAC 50/60Hz (#10) 4P
NCK5-25/4L Us=208-240VAC 50/60Hz (#11) 4P

Test sequence V: NCK5-25/3L 3P (#12) 3P
NCK5-25/4L 4P (#13) 4P

Remark: Sample #9, #10, #11 are spare samples for Typel co-ordination test.

TRF No. IEC60947_4 1B
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Tests performed (name of test and test clause):

Main testing(IEC 60947-4-1) Testing location:

Test sequence I: The Low Voltage

NCK5-40/AL  Us=208-240VAC 50/60Hz (#1) 4P Apparatus Laboratory of
Zhejiang Testing &

Only for Operating limits: Inspection Institute for

_ Mechanical and Electrical
NCK5-40/4L Us=24VAC 50/60Hz (#2) 4P Products Quality (ZTME)

NCK5-40/4L Us=110VAC 50/60Hz (#3) 4P No 125 Miaohouwang
NCK5-40/4L Us=277VAC 50/60Hz (#4) 4P Road Binjiang District
NCK5-40/4L  Us=480VAC 50/60Hz (#5) 4P Hangzhou Zhejiang CHINA
Test sequence Il:

NCK5-40/4L Us=208-240VAC 50/60Hz (#6) (AC-8a) 4P
NCK5-32/4L Us=208-240VAC 50/60Hz (#7) (AC-8a) 4P
NCK5-25/4L Us=208-240VAC 50/60Hz (#8) (AC-8a) 4P
Test sequence lll:

NCK5-40/4L Us=208-240VAC 50/60Hz (#9) 4P
NCK5-32/4L Us=208-240VAC 50/60Hz (#10) 4P
NCK5-25/4L Us=208-240VAC 50/60Hz (#11) 4P

Test sequence V:

NCK5-25/3L 3P (#12) 3P

NCK5-25/4L 4P (#13) 4P

Summary of compliance with National Differences

List of countries addressed:

X The product fulfills the requirements of EN 60947-4-1: 2010+A1 (insert standard number and
edition and delete the text in parenthesis or delete the whole sentence if not applicable)

TRF No. IEC60947_4 1B
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Copy of marking plate

NCK5-20/3

NCK5-20/4

1/L1
CHNT
NCK5-20/3 e
ECEN 6094741

Ui=830V ith=35A -

AC-8a R M anem
U

@ |220/230/3801400| 600 | ¥ AC

ZHEJIANG CHINT ELECTRICS CO.,LTD.
2iT1 4/T2Z

le 25 | C€

NCK5-40/3

NCK5-40/4

101
CHNT
NCK5-40/4

TRF No. IEC60947_4 1B
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Test item partiCulars .......ccocceeveee v
Classification of installation and use ............ccoceeeeee.t. NJA
Supply ConNection.......cccccvvvveevieevieesceesseeesieeseeenns. NIA
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)
LIS 4] Lo RS
Date of receipt of test item ..........ccceeveveevceevieeesveeenns . 06.06.2017
Date (s) of performance of tests............cceeevvvevneennnn. . 06.06.2017~12.08.2017

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 [X] comma /[_] point is used as the decimal separator.

Manufacturer’s Declaration per Sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate [ Yes
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 ... :

X Not applicable

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

Name and address of factory (ies).............c.ceeene.....:. Zhejiang Chint Electrics Co., Ltd.

No.1,Chint Road, Chint Industrial Zone, North
Baixiang, Yueqing, Zhejiang Province, P.R.
China

TRF No. IEC60947 4 1B
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General product information:

For NCK5-20/xy; NCK5-25/xy

AC-8a: Ue/le: 220V/230V/380V/400V/600V/25A; Ith=35A
For NCK5-30/xy; NCK5-32/xy,

AC-8a: Ue/le: 220V/230V/380V/400V/600V/32A; Ith=40A
For NCK5-40/xy

AC-8a: Ue/le: 220V/230V/380V/400V/600V/40A; Ith=50A
Us:24V/110V/120V/208-240V/277VI480V AC; 50/60Hz
Poles:3/4P

Ir=5 KA, 1g=50 kA; Uimp:6kV, Ui:630V

Models NCK5-20/3S; NCK5-20/3L; NCK5-20/4S; NCK5-20/4L have the same electrical construction with
corresponding to models NCK5-25/3S; NCK5-25/3L; NCK5-25/4S; NCK5-25/4L.:

Models NCK5-30/3S; NCK5-30/3L; NCK5-30/4S; NCK5-30/4L have the same electrical construction with
corresponding to models NCK5-32/3S; NCK5-32/3L; NCK5-32/4S; NCK5-32/4L

The series products have two kinds way to connecting:

One way by screw terminal and another way by flat-quick connect terminal.

TRF No. IEC60947 4 1B
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- Kind Of @qUIPMENT.....ccoiiiiiiiee e : AC contactors
- NUMDBET Of POIES. ... ! 3P or 4P
- kind of current (a.C. OF d.C.) c.vovviiiiiiiiice e ! ac.
- interrupting Medium ... NT:
- method Of OPEration ...........ccovveriiiiiie e ' Electromagnetic
- method Of CONEIOL..........coviiiiiiie e ' automatic
- method of change-over for particular types of starters......... CN/A
- method of connecting for particular types of starters ........... CN/A
- rated fTEQUENCY.....cceiiiiiiii e ' 50/60Hz for a.c.
S 1AEA AULIES ..o " Intermittent duty
-ULilization CAtegOrY ........coviieiiieiie et ! AC-8a
Rated and limiting values, main circuit
Rated voltages
- rated operational voltage Ue (V) ... L 220V/230V/380V/400V/600V
- rated stator operational voltage Ues (V) ......ccccvvveieiieiienn ©N/A
- rated rotor operational voltage Uer (V) ......cccoovviviieiiiiienn ©N/A
- rated insulation voltage Ui (V) ... " 630V AC
- rated stator insulation voltage Uis (V) ....cccocovviieiieiieiienn ©N/A
- rated rotor insulation voltage Uir (V) .....ccocovienienieeieee ©N/A
- rated impulse withstand voltage Uimp(KV) ........ccccoeiviienne L B kV
- rated starting voltage of an auto-transformer starter ............ CON/A
Currents or powers
- conventional free air thermal current Ith (A) .....ccccoovveveeenen. * Refer to page 3
- conventional enclosed thermal current Ithe (A) .......c.ccoeveee. ©N/A
- conventional stator thermal current Iths (A) .......ccocoeieenenne ©N/A
- conventional rotor thermal current Ithr (A) ..o ©N/A

- rated operational current le (A) or rated operational powers: Refer to page 3

- rated stator operational current les (A) or rated stator N/A
operational POWELS .......cccoiviiie it :

- rated rotor operational current ler (A) ......cocceveveriiennieennnn. CN/A
- rated uninterrupted current 1u (A)......cccoveeeiieeiieenieeeneee e, CN/A

TRF No. IEC60947 4 1B
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Normal load and overload characteristics
- ability to withstand motor switching overload currents ......... C N/A
-rated Making CAPACILY ........ccrvereereereerie e CNJA
-rated breaking CapaCity ..........cccovereereereenei e CNJA
-conventional operational performance ............ccccocvvvvrennnn. CNJA
Starting and stopping characteristics of starters N/A
-service conditions for Starters ..........coccvevreireeneeneese e CN/A
Rated conditional short-circuit current
- rated prospective short-circuit current "r" (KA).......ccoccvveeneen. ' 5.0KA
- rated conditional short-circuit current 1 (KA) ........cccocvvreenenn. ' 5OKA
-type Of CO-OFdINALION............ocvveeeerecieeeeeeceeseceesesee e . Main circuits:

RT32-40 for NCK5-25/4L
RT32-50 for NCK5-32/4L
RT32-63 for NCK5-40/4L

-Pole impedance of a contactor (Z).........cccuvvreereeneenenniennnn, CN/A

Control circuits

The characteristics of electronic control circuits N/A

= KiNd Of CUMTENT.....ooiiiee e ' Electrical control circuit

- rated frequenCy if @.C. .oovvveiiiiiiee CONJA

- rated control circuit voltage Uc (nature: a.c./ d.C.) .............. ! Same as Us

- rated control supply voltage Us (nature: a.c./d.c.) ............. . AC24/110/120/208-240/480V, 50/60Hz
Rated and limiting values of air supply control circuit N/A

= TALEA PrESSUIE ..eeeneie e eeeeeeetee et e et e e snee e sneeesneeeens ©NJA

= VOIUMES Of @IF .. ©NJA

Auxiliary circuits:

- rated operational voltage Ue (V) ....cccccevvveeee e © N/A
- rated insulation voltage: Ui (V) ..., L ON/A
- rated operational current: 1€ (A) .....ccccevvvieeeviieee e © N/A
-Kind of current...........cccoooiiiiiii © N/A
- rated frequency: (Hz)......ccocvevciee e © N/A
- nUMbEr Of CIFCUILS .......coooiiiiciiiic © N/A
- number and kind of contact elements..............c.cccccovnineee © N/A
- rated uninterrupted current: 1u (A)........ccooviiiiiiiiiiinnns D ON/A
- utilization category: (AC, DC, current and voltage)............ © N/A
Short-circuit characteristic N/A
- Rated conditional short-circuit current (KA) ..........cccooveneee. © N/A
- kind of protective device.............ccooovieiiiiiiiicicc L ON/A

TRF No. IEC60947 4 1B
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Rated and limiting values of relays and releases
- types of relay or release .......cccvvveevveevce e v :

N/A

N/A

[] b) under voltage and under—current
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

[ ] 1) Stall relay or release

characteristic values

a) release with shunt coil, under—voltage (under—current)
opening relay or release

- rated voltage (CUMeNt) ........ccceveeiciie e :
- rated frEQUENCY ......vveeeiee e :
- operating voltage (CUrrent) ........ccocceevvcveeeeiiieee e e siieee s :
- OPEratiNg tIME...ceci e :
= INNIDIEEIME e :
b) Overload relay

-designation and current Settings..........ccoevvevvieee s :

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

- time-current characteristics (or range of characteristics),
WRHEN NECESSAIY.....eiieiiiiieiciiee ettt e st e se et e s srae e e naree s :

- 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
EXCEEAS 40 S. oiiiiiie et :

- NUMDBET OF POIES ..o :

- nature of the relay: thermal, magnetic, electronic without
thermal MEMOTY ... :

N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A

N/A
N/A

TRF No. IEC60947 4 1B
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) Release with residual current sensing relay
e = 1010 [ o0 = o | NSRRI C N/A
- OPErating CUMTENT .....c.coitiieiieeee ettt L ON/A

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

-inhibit time (when applicable) ..........ccccocoeviii i, C N/A

-type designation (see Annex T of IEC 60947-1: 2007, N/A
AMENAMENT 1) ..oiiiiiiiiiee e :

Type and characteristics of automatic change-over

devices and automatic acceleration control devices

Types

[ a) time delay, e.qg. 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

[ ¢) 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..................... CN/A

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

b) the characteristics of the under voltage devices are

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

- the current setting or its range, if adjustable......................... C NJA

c) the characteristics of the other devices shall be
determined by agreement between manufacturer and user

TRF No. IEC60947 4 1B
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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 ........ccccococvvviv v v i C N/A
- the number of taps available for adjusting torque and N/A
(o0 0= 3| ST :

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

- the current they can carry for a specified duration ............... C N/A

the rated AULY(SEE 5.3.4) c..voveeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenesnens . N/A

the MEhOd OF COONNG ........vereeereeee e eeeeeeereeeeeeeee e eresssseeees . [] air-cooling
] oil-cooling

“MOUNEING AESIGN ... . [ 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 .: N/A
- the rated rotor insulation voltage (Uir).........ccccoeveviceeeeiiinnnn. N/A
- their reSiStor ValUe ..o CONJA

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

- the rated duty (SE€ 5.3.4) .eeiceviiie e C NJA
- the method of COONNG.......cccevveiririiicee e . [ free air
[] forced air

] foil immersion

“MOUNEING AESIGN ¢t . [ built-in
[] or provide separately

TRF No. IEC60947 4 1B
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IEC 60947-4-1
Clause Requirement + Test Result — Remark Verdict
6.2 MARKING P

Data shall be marked on the equipment (mandatory): P

a — manufacturer's name or trade mark CHINT P

b — type designation or serial number Hgﬁgggﬁg Hgigggﬁt P
NCK5-25/3S; NCK5-25/3L;
NCK5-25/4S; NCK5-25/4L
NCK5-30/3S; NCK5-30/3L;
NCK5-30/4S; NCK5-30/4L
NCK5-32/3S; NCK5-32/3L;
NCK5-32/4S; NCK5-32/4L
NCK5-40/3S; NCK5-40/3L;
NCK5-40/4S; NCK5-40/4L

Data preferably marked on the equipment;

¢ - number of this standard, if the manufacturer IEC/EN 60947-4-1 P

claims compliance

k - IP code, in case of an enclosed equipment N/A

S2) Overload relays and releases: Characteristic N/A

values

S2) Overload relays and releases: Designation and N/A

current settings of overload relays

aa) - polarity of terminals, if applicable N/A

Data shall be included on the nameplate, or on the equipment, or in the P

manufacturer's published literature:

d - rated operational voltages Refer to page 3

e - utilization category and rated operational Refer to page 3

currents (or rated powers), at the rated operational

voltages of the equipment

f - either the value of the rated frequencyl/ies, or the |50/60Hz for a.c. P

indication d.c. (or symbol) .....ccccciiiiiiiiiiiiiinl!

g - rated duty with the indication of the class of Intermittent duty P

intermittent duty, if any

Associated values: N/A

h - rated marking and breaking capacities (these AC-8a P

indications may be replaced, where applicable, by

the indication of the utilization category, see table 7)

Safety an installation: P

i — rated insulation voltage 630V

TRF No. IEC60947 4 1B
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IEC 60947-4-1

Clause Requirement + Test Result — Remark Verdict
j — rated impulse withstand voltage (see 5.3.1.3) N/A
| — pollution degree 3 P
m — rated conditional short-circuit current (see Ir=5kA, 1g=50kA P
5.3.6) and type of co-ordination of the contactor or |type 1
starter (see 8.2.5.1) and the type, current rating and
characteristics of the associated SCPD;
rated conditional short-circuit current (see 5.3.6) of
the combination starter, the combination switching
device, the protected starter or the protected
switching device and type of co-ordination (see
8.2.5.1)
n — Void N/A
Control circuits N/A
The following information concerning control circuits shall be placed either on the P
coil or on the equipment:
0 — rated control circuit voltage (Uc), nature of Same as Us P
current and rated frequency
p - if necessary, nature of current, rated frequency |24V/110V/120V/208- P
and rated control supply voltages (Us) 240V/277VI480V AC
Air supply systems for starter or contactors operated by compressed air N/A
Q — rated supply systems of the compressed air N/A
and limits of variation of this pressure, if they are
different from those specified in 8.2.1.2
Auxiliary circuits: N/A
r — ratings of auxiliary circuits N/A
Overload relays and releases: N/A
S — chargcteristics according to 5.7, spe_cifying the N/A
electronic overload relay does not contain thermal
memory
Additional information for certain types of contactor and starter: N/A
Rheostatic starters: N/A
t — circuit diagram N/A
u — severity of start, see 5.3.5.5.1 N/A
v — starting time, see 5.3.5.5.1 N/A
Auto-transformer starters: N/A

TRF No. IEC60947_4 1B
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IEC 60947-4-1
Clause Requirement + Test Result — Remark Verdict
w — rated starting voltage(s), i.e. voltage(s) at the N/A
tapping terminals
Vacuum contactors and starters: N/A
X — maximum permissible altitude of the site of N/A
installation, if less than 2000 m
EMC N/A
y — environment A and/or B: see 7.3.1 of part 1 LA N/A
[IB
z — special requirements, if applicable, for example N/A
shielded or twisted conductors
Sub clause 5.2 of part 1 applies to contactors, starters and overload relays with the N/A
following additions:
Data under items d) to x in 6.1.2 shall be included N/A

on the nameplate or on the equipment or in the

manufacturer’s published literature:

Data under items c¢) and k) in 6.1.2 shall preferably N/A

be marked on the equipment

In case of electronically controlled electromagnets, N/A
information other than given in 0) and p) of 6.1.2

may also be necessary: see 5.5 and annex E

If the manufacturer declares an electronic overload N/A

relay without thermal memory, this shall be marked

on the device.

TRF No. IEC60947 4 1B
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IEC 60947-4-1
Clause Requirement + Test Result — Remark Verdict
6.3 Instruction for installation, operation and maintenance N/A
e N/A
The manufacture shall specify, in his documents or
catalogues:
» . . . N/A
- the conditions for installation, operation and
maintenance, if any, of the equipment during
operation and after a fault
- the specify the measures to be taken with regard N/A
to EMC, if any,
- equipment only suitable in environment A shall NOTICE N/A
) ) . . This product has been designed for
provided with the following notice environment A. Use of this product in
environment B may cause unwanted
electromagnetic disturbances in
which case the user may be required
to taken adequate mitigation
measures.
- if necessary, the instructions for transport, N/A
installation and operation of the equipment shall
indicate the measures that are particular
importance for the proper and correct installation,
commissioning and operation of the equipment.
- manufacturer advice on the measures to be taken N/A
in the event of a short-circuit
In case of protected starters (see 3.2.8), the N/A

manufacturer shall also provide the necessary

mounting and wiring instruction
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8.1

Constructional requirements

The equipment with its enclosure, if any, whether
integral or not, shall be designed and constructed
to withstand the stresses occurring during
installation and normal use and, in addition, shall
provide a specified degree of resistance to

abnormal heat and fire

8.1.2

Materials

7.1.2.1
Part 1

Parts of insulating materials which might be
exposed to thermal stresses due to electrical
effects, and the deterioration of which might impair
the safety of the equipment, shall not be adversely

affected by abnormal heat and by fire.

Alternatively, the manufacturer may provide data
from the insulating material supplier to demonstrate

compliance with the requirements

7.1.2.2
Part 1

Glow wire testing

(See 8.2.1.1.1 part 1 below)

When tests on the equipment or on sections taken
from the equipment are used, parts of insulating
materials necessary to retain current-carrying parts
in position shall conform to the

glow-wire tests of 8.2.1.1.1 of IEC 60947-1 at a test

temperature of 850 °C

7.1.2.3
Part 1

Test based on flammability category

(See 8.2.1.1.2 part 1 below)

N/A

8.1.3

Current-carrying parts and their connection

7.1.3
Part 1

No contact pressure through insulating materials

8.1.4

Clearances and creepage distances

Clearances

Rated impulse withstand voltage (see test
sequence )

N/A

Creepage distances
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Pollution degree .......cccoceeieevciee e

3

Comparative tracking indeX (V) .....coccveveeviienviennnnnnd

175

Material groUp .....ceecveeeveeeiiee e e see e see el

llla

Rated insulation voltage Ui (V) ....ccccocvvvvieevieeiiennndd

630V

Minimum creepage distances (Mm) ......c.ccccceeveeenl

L-L=212mm; L-A=212mm

Measured creepage distances (Mm) .........ccceeeveenil

L-L:28,5mm; L-A:32,7mm

T| U| TU| U| TU| T

In case Uimp is not indicated

N/A

8.1.5

Actuator

N/A

Means for padlocking the operating handle of the
manually operated switching device of a
combination starter may be provided

N/A

7.1.5.1
Part 1

Insulation

N/A

The actuator of the equipment shall be insulated
from the live parts for the rated insulation voltage
and, if applicable, the rated impulse withstand
voltage.

Moreover:

N/A

- if it is made of metal, it shall be capable of being
satisfactorily connected to a protective conductor
unless it is provided with additional reliable
insulation;

N/A

- if it is made of or covered by insulating material,
any internal metal part, which might become
accessible in the event of insulation failure, shall
also be insulated from live parts for the rated
insulation voltage.

N/A

7.1.5.2
Part 1

Direction of movement

N/A

The direction of operation for actuators of devices
shall normally conform to IEC 60447.

N/A

Where devices cannot conform to these
requirements, e.g. due to special applications or
alternative mounting positions, they shall be clearly
marked such that there is no doubt as to the "I" and
"O" positions and the direction of operation.

N/A

8.15.3

Mounting

N/A

Actuators mounted on removable panels or opening
doors are so designed that when the panels are
replaced or doors closed the actuator will engage
correctly with the associated mechanism

N/A

8.1.6

INDICATION OF CONTACT POSITION

N/A

7.1.6.1
Part 1

Indication means, applies to manually operated

starters

N/A
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When an equipment is provided with means for
indicating the closed and open positions, these
positions shall be unambiguous and clearly
indicated. This is done by means of a position

indicating device

N/A

If symbols are used, they shall indicate the closed
and open positions respectively, in

accordance with IEC 60417-2:

60417-2-IEC-5007 | On (power)
60417-2-IEC-5008 O Off (power)

N/A

For equipment operated by means of two push-
buttons, only the push-button designated for the
opening operation shall be red or marked with the

symbol "O"

N/A

Red colour shall not be used for any other push-

button

N/A

The colours of other push-buttons, illuminated
push-buttons and indicator lights shall be in
accordance with IEC 60073

N/A

7.1.6.2
Part 1

Indication by the actuator

N/A

When the actuator is used to indicate the position
of the contacts, it shall automatically take up

or stay, when released, in the position

corresponding to that of the moving contacts; in this

case, the actuator shall have two distinct rest
positions corresponding to those of the moving
contacts, but for automatic opening a third distinct

position of the actuator may be provided

N/A

8.1.7

Additional safety requirements for equipment suitable for isolation

N/A

71.7.1
part 1

Additional constructional requirements:

N/A

Equipment suitable for isolation shall provide in the
open position an isolation distance in accordance
with the requirements necessary to satisfy the
isolating function

N/A
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- minimum clearances across open contacts (see N/A
Table X, Part 1) (MM) ..ol
- measured clearances (IMM) ........ccoceeveeneeneeneensd N/A
- test Uimp across gap (KV) ..o N/A
Indication of the position of the main contacts shall N/A
be provided by one or more of the following means
- the position of the actuator N/A
- a separate mechanical indicator N/A
- visibility of the moving contacts N/A
The effectiveness of each of the means of indication |(See 8.2.5 part 1 below) N/A
provided on the equipment and its mechanical
strength shall be verified
When means are provided or specified by the (See 8.2.5 part 1 below) N/A
manufacturer to lock the equipment in the open
position, locking in that position shall only be possible
when the main contacts are in the open position
Equipment shall be designed so that the actuator, N/A
front plate or cover are fitted to the equipment in a
manner which ensures correct contact position
indication and locking, if provided
For equipment provided with positions such as N/A
“tripped position” or “standby position”, which are not
the indicated open position, those positions shall be
clearly identified. The marking of such positions shall
not include the symbols “I” or “O”
An actuator having only one position of rest shall not N/A
be considered as appropriate to indicate the position
of the main contact

7.1.7.2 Supplementary requirements for equipment with provision for electrical interlocking N/A
with contactors or circuit-breakers:

part 1
Auxiliary switch is rated according to IEC 60947-5-1 N/A
(unless the equipment is rated AC-23)
Time interval between opening of the contacts of the N/A
auxiliary contact and the contacts of the main poles:
Measured time interval (MS) .......ccccoeviiiiiiienendd N/A
During the closing operation the contacts of the N/A
auxiliary switch closes after or simultaneously with
the contacts of the main poles

7.1.7.3 Supplementary requirements for equipment provided with means for padlocking the N/A
open position:

part 1

N/A

The locking means is so designed that it cannot be
removed with the appropriate padlock(s) installed
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Test force F applied to the actuator in an attempt to N/A
operate to the closed position (N) ........ccoeveercennnnd
Rated impulse withstand voltage (KV) ......c.cccccen: N/A
Test Uimp on open main contacts at the test force N/A
8.1.8 Terminals P
All parts of terminals which maintain contact and P
7181 carry current shall be of metal having adequate (see 8.2.4 part 1 below)
part 1 mechanical strength
Terminal connections shall be such that necessary P
contact pressure is maintained (see 8.2.4 part 1 below)
Terminals shall be so constructed that the 8.2 4 part 1 bel P
conductor is clamped between suitable surfaces (see 8.2.4 par elow)
without damage to the conductor and terminal
Terminal shall not allow the conductor to be 8.2.4 part 1 bel P
displaced or to be displaced themselves in a (see 8.2.4 par elow)
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated value
If required by application, terminals and conductors P
may be connected by means of cable lugs for
copper conductors only
7.1.8.2 Connecting capacity P
part 1
type Of CONAUCLONS ... Rigid-stranded or flexible P
Cable
- . P
minimum cross-sectional area of conductor (mmz2) |2,5
. . P
maximum cross-sectional area of conductor (mmz2) |10
. P
number of conductors simultaneously connectable |2(2,5mm?2) / 2(10mm?)
to the terminal ..o
7.1.8.3 Connection P
part 1
. . P
terminals for connection to external conductors
shall be readily accessible during installation
. . P
clamping screws and nuts shall not serve to fix any
other component
8.1.8.1 Terminal identification and marking, P
. . P
marking comply with Annex A
. . . N/A
7.1.84 terminal intended exclusively for the neutral /
part 1 conductor
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protective earth terminal NIA
. 1/L1, 2/T1, 3/L2, 4/T2, Al, A2 P
other terminals
8.1.9 Additional requirements for equipment provided with a neutral pole N/A
7.1.9 marking of neutral pole N/A
part 1
The switched neutral pole shall not break before N/A
and shall not make after the other poles
. N/A
Conventional thermal current of neutral pole
. . o N/A
If a pole having an appropriate short-circuit
breaking and making capacity is used as a neutral
pole, then all poles, including the neutral pole, may
operate substantially together.
. . . N/A
Equipment having a value Ith < 63 A, this value
shall be identical for all poles
For Ith > 63 A, the neutral pole may have a value of N/A
Ith different from that of the other poles, but not
less than the half that value or 63 A, whichever is
the higher.
8.1.10 Provisions for earthing N/A
7.1.10.1 The exposed conductive parts shall be electrically N/A
part 1 interconnected and connected to a protective earth
terminal
7.1.10.2 The protective earth terminal shall be readily N/A
part 1 accessible
The protective earth terminal shall be suitably N/A
protected against corrosion
The electrical continuity between the exposed N/A
conductive parts of the protective earth terminal
and the metal sheathing of connecting conductors
The protective earth terminal shall have no other N/A
functions
7.1.10.3 Protective earth terminal marking and identification N/A
partl
8.1.11 Enclosure for equipment N/A
7.111.1 .
partl Design N/A
Starting resistors mounted within an enclosure shall N/A

be so located or guarded that issuing heat is not
detrimental to other apparatus and materials within
the enclosure.
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For the specified case of combination starters, the
cover or door shall be interlocked so that it cannot
be opened without manually operated device being
in open position.

N/A

However, provision may be made to open the door
or cover with the manually operated switching
device in the ON position by use of a tool.

N/A

The enclosure, when it is opened: all parts requiring
access for installation and maintenance are readily
accessible

N/A

Sufficient space shall be provided inside the
enclosure

N/A

The fixed parts of a metal enclosure shall be
electrically connected to the other exposed
conductive parts of the equipment and connected
to a terminal which enables them to be earthed or
connected to a protective conductor

N/A

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable part
is in place

N/A

The removable parts of the enclosure shall be
firmly secured to the fixed parts by a device such
that they cannot be accidentally loosened or
detached owing to the effects of operation of the
equipment or vibrations

N/A

When an enclosure is so designed as to allow the
covers to be opened without the use of tools,
means shall be provided to prevent loss of the
fastening devices

N/A

7.1.11.2
partl

Insulation

N/A

If, in order to prevent accidental contact between a
metallic enclosure and live parts, the enclosure is
partly or completely lined with insulating material,
then this lining shall be securely fixed to the
enclosure

N/A

8.1.12

Degree of protection of enclosed equipment

7.1.12
partl

Degrees of protection of enclosed equipment and
relevant tests are given in Annex C of IEC 60947-1

(see 8.2.3 part 1 below)

8.1.13

Conduit pull-out, torgue and bending with metallic co

nduits

N/A

7.1.13
partl

Polymeric enclosures of equipment, whether
integral or not, provided with threaded conduit
entries, intended for the connection of extra heavy
duty, rigid threaded metal conduits complying with
IEC 60981, shall withstand the stresses occurring

during its installation such as pull-out, torque,

(see 8.2.7 part 1 below)

bending

8.2

Performance requirements

N/A
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Starters shall be so constructed that they:

N/A

a) are trip free;

N/A

b) can be caused to open their contacts by the
means provided when running and at any time

during the starting sequence;

N/A

c¢) will not function in other than the correct starting

seqguence.

N/A

Starters employing contactors shall not trip due to
the shocks caused by operation of the contactors
when tested according to 9.3.3.1, after the starter
has carried its rated full load current at the
reference ambient temperature (i.e. +20 °C) and
has reached thermal equilibrium at both minimum
and maximum settings of the overload relay, if

adjustable

(see 9.3.3.1 below)

N/A

For rheostatic starters, the overload relay shall be

connected in the stator circuit.

N/A

Special arrangements may be made to protect the
rotor contactors and resistors against overheating,

if requested by the user

N/A

When starters are used in conditions in which the
overheating of the starting resistors or transformers
would represent an exceptional hazard, it is
recommended that a suitable device be fitted to
switch off the starter automatically before a

dangerous temperature is reached.

N/A

The moving contacts of multipole equipment
intended to make and break together shall be so
coupled that all poles make and break substantially
together, whether operated manually or

automatically

N/A

8.2.1.2

Limits of operation of contactors and power-

operated starters

(see 9.3.3.2 below)
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8.2.1.3 Limits of operation of under-voltage relays and (see 9.3.3.2 below) N/A
releases
8.2.1.4 Limits of operation of shunt-coil operated releases |(see 9.3.3.2 below) N/A
(shunt trip)
8.2.15 Limits of operation of current sensing relays and (see 9.3.3.2 below) N/A
releases
8.2.2 Temperature rise (see 9.3.3.3 below) P
8.2.3 Dielectric properties (see 9.3.3.4 below) P
8.24 Normal load and overload performance P
reguirements
8.2.4.1 Making and breaking capacities (see 9.3.3.5 below) P
8.2.4.2 Conventional operational performance (see 9.3.3.6 below) P
8.2.4.3 Durability (see annex B below) N/A
8.2.4.4 Overload current withstand capability of contactors | (see 9.3.5 below) P
8.2.4.5 Coil power consumption (see 9.3.3.2.1.2 below) P
8.2.4.6 Pole impedance (see 9.3.3.2.1.3 below) P
8.2.5 Co-ordination with short-circuit protective devices | (see 9.3.4 below) P
8.3 Electromagnetic compatibility (EMC) N/A
Environment A N/A
Environment B N/A
Power frequency magnetic field tests are not N/A
required because the devices are naturally
submitted to such fields. Immunity is demonstrated
by the successful completion of the
operational performance capability tests (see
9.3.3.5and 9.3.3.6)
This equipment is inherently sensitive to voltage N/A
dips and short time interruptions on the control
supply; it shall react within the limits of 8.2.1.2 and
this is verified by the operating limits tests given in
9.3.3.2
8.3.2 Immunity (see 9.4 below) N/A
8.3.3 Emission (see 9. 4 below) N/A
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9.2

Compliance with constructional requirements

8.2.1
Part 1

Materials

PAGG6

82111
part 1

Glow wire test (on equipment)

The suitability of materials used is verified by
making tests:
a) on the equipment; or
b) on sections taken from the equipment; or
¢) onsamples of identical material

The suitability shall determined with respect to

resistance to abnormal heat and fire

The manufacturer shall indicate which tests,

amongst a), b) and ¢), shall be used

[a) X b) [c)

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

parts retaining current-carrying parts

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

[ 1850+ 15°C or
[X] 960 + 15°C

all other parts

[ 1650+ 10°C
S

N/A

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

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

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

N/A

82112
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 (Al) 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) — Horizontal burning test| N/A
[ ] B) — Vertical burning test
b) | Hot wire ignition (HWI) test, as described in Annex M N/A
¢) | Arc ignition (Al) test, as described in Annex M N/A
8.2.3 Enclosure for equipments N/A
part 1
Degree of protection .........cccccceeeeveviccvvnnereeeseseeeeens | IP N/A
Test for first characteristic N/A
Test for first numeral ..........cccoocvveeinicinieeees | 1 N/A
2:
3:
4.
5:
6:
Test for second characteristic N/A
Test for second numeral .........ccccccovcveeincneennens | 1 N/A
2:
3:
4:
5:
6:
7
8:
8.24 Mechanical properties of terminals P
part 1
8.2.4.2 Mechanical strength of terminals P
part 1
maximum cross-section of conductor (mm?2) 10 P
diameter of thread (mm) .......cccocevvveeeivviciiieeee.t. |[M5 P
torgue (NM) oo [ 2,2 P
5 times on 2 separate clamping units P
8.2.4.3 Testing for damage to and accidental loosening of conductor (flexion test) P
part 1
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conductor of the minimum cross-section area 25 P
(MM3) e
number of conductor of the minimum cross-section |2 P
diameter of bushing hole (mm) ..........ccococeeevee.r (9,5 P
height between the equipment and the platen (mm) (279
mass at the conductor(s) (Kg) ......cccoovvvvvverecnnt (0,7 P
135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the
clamping unit
8.24.4 Pull-out test P
part 1
force (N) .ooveeiiiiiiiiiiieiiiceviieeessiieeeeneeee s | 90 P
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8.2.4.3 Testing for damage to and accidental loosening of conductor (flexion test) P
part 1
conductor of the maximum cross-section (mm?) .. |25 P
number of conductor of the maximum cross- 2
SECHON ittt
diameter of bushing hole (mm) ............coceeevve.r (9,5 P
height between the equipment and the platen (mm) (279
mass at the conductor(s) (K@) ......cccooevvvvvvennenet (0,7 P
135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the
clamping unit
8.24.4 Pull-out test P
part 1
force (N) covveeeiieie e | 90 P
P

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit
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8.24.3
part 1

Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the largest and minimum cross-

SECHION (IMM?2) ..ot

10

number of conductor of the minimum cross-section,
number of conductor of the maximum cross-

LY=To1 (0] o [T TP

2

diameter of bushing hole (MmM) ......ccccoviiiiniit

9,5

height between the equipment and the platen (mm)

279

mass at the conductor(s) (Kg) .....cccoceviiiinenniinn!

0,7

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the

clamping unit

8.2.4.4
part 1

Pull-out test

FOrCe (N) i

90

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

8.2.4.5
part 1

Test for insertability of unprepared round copper conductors having the maximum

cross-section

TeSLQAUDE ..o

The measuring section of the gauge shall be able
to penetrate freely into the terminal aperture to the

full depth of the terminal

Alternatively, the test can be carried out by inserting
the largest conductor of type and rated
cross-section among those recommended by the
manufacturer, after the insulation has been

removed and the end has been reshaped ............:

The stripped end of the conductor shall be able to
enter completely within the clamping unit aperture,

without use of undue force
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9.2.2 Electrical performance of screwless-type clamping | Test according to subclause N/A
units 9.8 of IEC 60999-1 and 9.8 of
IEC 60999-2
See report
A suitable test arrangement is shown in Figure 10. N/A
If the measurement points cannot be positioned N/A
within the 10 mm to the point of contact, the voltage
difference between the ideal and the actual
measuring points shall be deducted from the
voltage drop measured.
This voltage difference within the part of the NIA
conductor shall be determined with a suitable
measurement method on one specimen at a
stabilised temperature.
The test current is Ith N/A
9.2.3 Ageing test for screwless-type clamping units Test according to subclause NIA
9.10 of IEC 60999-1 and 9.10
of IEC 60999-2
See report
The test shall be done on the device equipped with NIA
the clamping units
The test current is Ith N/A
8.25 Verification of the effectiveness of indication of the main contact position of equipment N/A
part 1 suitable for isolation
gézrltsllz.l Dependent and independent manual operation N/A
actuating force for opening (N) .....ccccocvevevicieeevinnns N/A
means to keep the contact(s) closed and the numbe N/A
Of CONtACES. .. ..o
test force for 10 S (N) .oovevveerenieiniiiee e N/A
After the test, when the test force is no longer N/A
applied, the actuator being left free, the open position
shall not be indicated by any of the means provided
the equipment shall not show any damage such as to N/A
impair its normal operation
When the equipment is provided with a means of N/A

locking in the open position, it shall not be possible to
lock the equipment while the test force is applied
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8.2.5.2.2 Dependent power operation N/A
part 1
means to keep the contact(s) closed and the number N/A
Of CONtACES. .. .. i e
Supply voltage of 110% of rated voltage (V).........: N/A
Three attempts of 5 s to operate the equipment at N/A
intervals of 5 min.
During and after the test, the open position shall not N/A
be indicated by any of the means provided and the
equipment shall not show any damage such as to
impair its normal operation
When the equipment is provided with means for N/A
locking in the open position, it shall not be possible to
lock the equipment during the test
8.2.5.2.3 Independent power operation N/A
part 1
means to keep the contact(s) closed and the number N/A
Of CONLACES. .. .. i e
Three attempts to operate the equipment by the N/A
stored energy.
Lock ability of driving mechanism in OFF-position at N/A
test force and blocked main contacts .....................
Position indicator does not show OFF-position after N/A
capture of test force at blocked main contacts
During and after the test, the open position shall not N/A
be indicated by any of the means provided and the
equipment shall not show any damage such as to
impair its normal operation
When the equipment is provided with means for N/A
locking in the open position, it shall not be possible to
lock the equipment during the test
8.2.7 Conduit pull-out test, torque test and bending test with metallic conduits N/A
part 1
8.2.7.1 Pull-out test N/A
part 1
. . N/A
Torque for screwing the conduit into the entry......: /
N/A
PUll fOrCe (N) ..veeeiiiieiiiiiiiieee e /
. . i . N/A
5 min, the displacement of the conduit in relation /
with the entry shall be less than one thread depth
N/A

There shall be no evidence of damage impairing

further use of the enclosure
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8.2.7.2 Bending test N/A
part 1
. . . N/A
A slowly increasing bending moment shall be
applied without jerk to the free end of the conduit
Bending moment is maintained at..............cccee.nl ! N/A
. N/A
1 min
. . : N/A
The test is then repeated in a perpendicular
direction
: . - N/A
There shall be no evidence of damage impairing
further use of the enclosure
8.2.7.3 Torque test N/A
part 1
N/A
TOrgue (NIM) e |
N/A

it shall be possible to unscrew the conduit and there
shall be no evidence of damage impairing further

use of the enclosure
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9.3.1 Compliance with performance requirements P
(Sample No.01, NCK5-40/4L, Us:208-240VAC, 50/60Hz, 4P for sequence |
Sample No.21, NCK5-40/4L, Us:240VAC, 50/60Hz, 4P for sequence |
Sample No.22 to Sample No.23 only for temperature rise
Sample No.46 to Sample No.52 only for operating limits)
a) TEST SEQUENCE 1 P
- 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(Sample No.01, NCK5-40/4L, Us:208-240VAC, 50/60Hz, 4P) P
Sub clause 8.3.3.3. of part 1 applies P
ambient temperature 10-40 °C .......ccccceeecvveennnnnnt. | 25°C P
Contactor N/A
test enclosure W x HX D (mm x mm x mm) ........: N/A
material of enclosure ..o 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 P
addition
loaded as stated in 8.2.2.4 P
- setting of the maximum current setting................ |- N/A
- setting overload relay ...l |- N/A
- conventional thermal current Ith (A) .................... |50A P
- conventional enclosed thermal current Ithe (A) .: N/A
- for equipment intended for utilization category AC- P
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) ........... |10,0/1000 P
- temperature rise of main circuit terminals (K) ....: |<_ 65 K 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 N/A

addition

TRF No. IEC60947_4 1B




Page 36 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1

Clause Requirement + Test Result — Remark Verdict
The temperature rise shall be measures during the N/A
test of 9.3.3.3.4
- conventional thermal current Ith (A) at their rated N/A
VOIBOE .ottt |
- 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: P
The coil with the highest power consumption, for a P
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) P
The temperature rise shall be measures during the P
test of 9.3.3.3.4
- rated control supply voltage Us (V) .......ccceeeeeee. s |AC240V P
- class of insulating material ..........cccccoveveennet |F P
- uninterrupted or eight-hour duty windings P
- temperature rise of control circuit terminals (K) .: |<135 K see page P
b) Intermittent duty windings (8.2.2.6.2) N/A
- no current flowing though the main circuit NIA
- rated control supply voltage Us (V) ....ccoceeninnnnt NIA
- class of insulating material ..........ccccoeviiiieiiinnt NIA
- intermittent duty Class ... NIA
- close open operating cycle.......ccoocviiiiiiiiininnnd NIA
- 0N-load faCtor ......ccvviieiiiii N/A
- temperature rise of control circuit terminals (K) .: |< K see page N/A
¢) 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) ....ccoceeevnnent N/A
- class of insulating material ..........ccccooviiiiiennnnt N/A
- close open operating cycle........cooovviiiiiiieennnnn N/A
- 0N-10ad tIME .eeviiiiiiiii e N/A
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- temperature rise of control circuit terminals (K) .: |< K see page N/A
9.3.3.3.7 | Auxiliary circuit, test conditions: N/A
Normally loaded with their maximum rated N/A
operational current at any convenient voltage
The temperature rise shall be measures during the N/A
test of 9.3.3.3.4
- conventional thermal current Ith (A) ..ot N/A
- conventional enclosed thermal current Ithe (A) .: NIA
- cable/busbar cross-section (mm?) / (mm) ..........: NIA
- temperature rise of auxiliary circuit terminals (K) : |< 70 K see page 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 ...l N/A
Rated dULY ...eeeieiiiiiiiiiiicee e N/A
Starting characteristic N/A
- cable/busbar cross-section (mm?) / (mm) ........... N/A
- cable cross-section (MM?3) ... 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) ........ccccevvinneen. 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 N/A
multiplied with 0,8 x starting voltage/
Number of starts per hour ..o N/A
Rated dULY ....eeiiiiiiiiiiiiee e N/A
Starting characteristic..........c.cccccviciiveiicveeennnne.t. | Se€ page N/A
- cable/busbar cross-section (mm2) / (mm) ........... N/A
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Temperature rise of: N/A
- windings (K), See table 5 (+15K) ...ooooviiieininnnnt N/A
- operating means (K) , See table 3ofpart 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
9.3.3.3 Temperature rise(Sample No.02, NCK5-40/3L, Us:208-240VAC, 50/60Hz, 3P) P
Sub clause 8.3.3.3. of part 1 applies
ambient temperature 10-40°C .............................._[25°C
Contactor N/A
test enclosure W x Hx D (mm x mm x mm) ........: N/A
material of enclosure ........cccccoeeiiiiiiii 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 P
addition
loaded as stated in 8.2.2.4 P
- setting of the maximum current setting................ |- N/A
- setting overload relay.........ccccovviieiiiiiiiiiinel |- N/A
- conventional thermal current Ith (A) .................... |40,0A P
- conventional enclosed thermal current Ithe (A) .: N/A
- for equipment intended for utilization category AC- P
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?3) / (mm) ........... |10,0/1000 P
- temperature rise of main circuit terminals (K) ..... |<_ 65 K 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 N/A
addition
The temperature rise shall be measures during the N/A

test of 9.3.3.3.4
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- conventional thermal current Ith (A) at their rated N/A
VOIBOE .ot |
- 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: P
The coil with the highest power consumption, for a P
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) P
The temperature rise shall be measures during the P
test of 9.3.3.3.4
- rated control supply voltage Us (V) .........ceeeeee.t. |AC240V P
- class of insulating material ..........cccccovciveeenet |F P
- uninterrupted or eight-hour duty windings P
- temperature rise of control circuit terminals (K) .: |<135 K see page P
b) Intermittent duty windings (8.2.2.6.2) N/A
- no current flowing though the main circuit NIA
- rated control supply voltage Us (V) .........ceeeeeee. s |AC240V NIA
- class of insulating material ..........cccccovcveeenet. |F NIA
- intermittent duty class ........ccccceeviiiieiiiieenn.t. 1200 NIA
- close open operating cycle.........cccceeeviiveeennn.t. 1200 NIA
- on-load factor ........cccceviiveiiiiiiiiiiiiiiciiiieeeneen s | 40% N/A
- temperature rise of control circuit terminals (K) .: |<135 K see page N/A
¢) 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) ....ccoceeevnnent N/A
- class of insulating material ..........ccccooviiiiiennnnt N/A
- close open operating cycle........cooovveeiiiiieninnn .t N/A
- 0N-10ad tIME .eeviiiiiiii e N/A
- temperature rise of control circuit terminals (K) .: |< K see page N/A
9.3.3.3.7 | Auxiliary circuit, test conditions: N/A
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Normally loaded with their maximum rated N/A
operational current at_any convenient voltage
The temperature rise shall be measures during the N/A
test of 9.3.3.3.4
- conventional thermal current Ith (A) ..ot N/A
- conventional enclosed thermal current Ithe (A) .: N/A
- cable/busbar cross-section (mm?) / (mm) ..........: N/A
- temperature rise of auxiliary circuit terminals (K) : |< 70 K see page 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 ...l N/A
Rated dULY ...eeeieiiiiiiiiiiicee e N/A
Starting characteristic N/A
- cable/busbar cross-section (mm2) / (mm) ..........: N/A
- cable cross-section (MM?3) ... 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) .......ccccceviinneen. 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 N/A
multiplied with 0,8 x starting voltage/

Number of starts per hour ... N/A
Rated dULY ....eeiiiiiiiiiiiiee e N/A
Starting characteristic..........ccccccviiiiieiicieeennnnet. | Se€ page N/A
- cable/busbar cross-section (mm2) / (mm) ........... N/A
Temperature rise of; N/A
- windings (K), See table 5 (+15K) ..ccooiiieennnnnt N/A
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- operating means (K) , See table 3ofpart1........ : 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 P
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 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: P
8.2.1.2.1 | Electromagnetic contactors and starters P
rated control supply voltage Us (V) ........cc.eeeeee....t. |AC208-240V P
frequency (Hz) ...ccoooovviiiiiiiiiiiiciieeviieeeeeenn s | 50/60HZ P
declared ambient temperature(>40 °C) for 100% Us | 40°C P
limits of close satisfactorily at any value between 85% to 110% P
85% and 110% of rated control supply voltage Us :
limits of drop out and open fully are: 75% to 20% for N/A
a.c. and 75% to 10% for d.C. ....covvvvveiiiiiiieniinn!
ambient temperature(-5 °C) for 100% Us -5°C P
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Drop out test method N/A
Limits of drop out and open fully are: 75% to 20% |44,5% 51,1% P
for a.c. and 75% to 10% for d.c. .......ccoceevevverennn s [ (B50H2Z) (60H2)
- Additional
8.2.1.2.1 |Electromagnetic contactors and starters P
rated control supply voltage Us (V) .........cccoeeeee...t |AC208-240V | AC480V
AC277V AC110V
AC24V
frequency (Hz) ....cccooovvieviiiiiiiiiiiiiiieesiieeeeeeeet. | 50/60 P
declared ambient temperature(>40 °C) for 100% Us | 40°C P
limits of close satisfactorily at any value between 85% to 110% P
85% and 110% of rated control supply voltage Us :
limits of drop out and open fully are: 75% to 20% for | - N/A
a.c. and 75% to 10% for d.C. ....coovvvviiniiiiiiniinn!
ambient temperature(-5 °C) for 100% Us -5°C P
Drop out test method N/A
Limits of drop out and open fully are: 75% to 20% [32,2% 35,2% P
for a.c. and 75% to 10% for d.c. .......ccccceevvvveenenns [ (B0HZ) (60H2)
38,0% 45,5%
(50Hz) (60H2)
36,9% 44,2%
(50Hz) (60H2)
33,2% 42,2%
(50Hz) (60H2)
29,4% 31,0%
(50H2) ( 60Hz)
8.2.1.2.2 | Contactors and starters with electronically controlled electromagnet N/A
Rated control supply voltage Us (V) ..cccceevinnnennnst N/A
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Frequency (HZ) ... 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
for a.c. and 75% to 10% for d.C. ......cooeeviiineenninnnd!
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.......ocovvveriinneenninnnl

8.2.1.2.3 | Electro-pneumatic contactors and starters N/A
Rated air supply pressure (Bar) .......ccccccviineeenns! 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% of N/A
rated air supply pressure(Bar).........ccccccvveeeeeiennnns’
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 N/A
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
LS L PP PPPPPPPo
The value of the capacitor shall be calculated: nF N/A

C (NF) = 30 + 200000 / (f X Us) vevvvvorrircesrrcrsrccssisl
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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 colil 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

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

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
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Sh(i) = Us(i) x I(i) [VA] for a.c. controlled contactor N/A
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 NIA
Sh =2 (Us(i) x I(i) ) / 5 [VA] respectively Pc = X N/A
(Us(i) x 1(i) ) /5 [W]
9.3.3.2.1.2. | Pick-up power for a.c. controlled contactor or d.c. controlled contactor with separate N/A
3 pick-up and hold-on windings
The pick-up measurement shall be performed N/A
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 N/A
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 N/A
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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

N/A

1) Drop-out voltage

N/A

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

N/A

Frequency (Hz) .......ccooiiiiinee e

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
30s

N/A

The test for the lower limit is made without previous
heating of the release coll

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
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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 be N/A
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
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 N/A
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) N/A
Frequency (Hz) N/A
Limits of drop out and fully open at slowly falling N/A
voltage are 70 % and 35 % of the rated voltage
The voltage shall be reduced from rated control N/A
supply voltage at a rate to reach 0 V in approximately
30s
The test for the lower limit is made without previous N/A
heating of the release coil
In the case of a release with a range of rated control N/A
supply voltage, this test applies to the maximum
voltage of the range
When associated with a switching device, the test for N/A
the lower limit is made without current in the main
circuit
The test for the upper limit is made starting from a N/A
constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles.
This test may be combined with the temperature-rise N/A
test of 9.3.3.3.
In the case of a release with a range of rated control N/A
supply voltage, this test is made at the minimum
rated control supply voltage
2) Test for limits of operation when associated with a switching device N/A
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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 N/A

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 be N/A
made for 30 min or until the temperature has
reached thermal equilibrium and without impairing its
functions. Verification shall be made according 2)

above
8.2.14 b) Shunt-coil operated releases N/A
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 ...
8.2.1.5 Limits of operation of current sensing relays and releases N/A
8.2.15.1 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 .........cccccovveeenn N/A
TP ClASS .o N/A
(o0 [ =T 01 0ET= 1 1] o PSS N/A
ambient temperature °C) .......ccvveeveeiiennieenee e N/A
test enclosure W x H x D (mm x mm x mm) ..........: N/A
cable/busbar cross-section (mm?2) / (mm) .............. N/A
ambient temperature: - 5°C ........cccoieiieiiiniii : 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;
ST A oL = o | PSRN
b) when the current is subsequently raised to B times | Tripping; ..... A N/A
the current setting, tripping shall occur in less than
2 N; teST CUITENT .o

TRF No. IEC60947 4 1B




Page 49 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1
Clause Requirement + Test Result — Remark Verdict
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 .......ccccoceiiiiiiiiiiinenns
e) at D times the current setting, tripping shall occur |Class; N/A
within the limits given in Table 2 for the appropriate | Tfipping current__ A
trip class and tolerance band, starting from the cold | Trip-time: _____ s
state; test current; tripping time TP (S) .cccccvveeennt
ambient temperature: + 20 °C .........ooococvrevverent: 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;
EEST CUIMTENE it
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; test current ............ccccccveeeeeeeeiiiiineeenee
c) for class 2, 3, 5 and 10A overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Triptime: s
than 2 min, starting from thermal equilibrium at the
current setting; teSt CUMeNnt ........cccccccvevecveriinriiinnesenss
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 ..o

Test current

Trip time: S
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e) at D times the current setting, tripping shall occur | Class; N/A
within the limits given in Table 2 for the appropriate | TfiPping current___ A
trip class and tolerance band, starting from the cold | Trip-time: s
state; test current; tripping time Tp (S) ..ccccoovvvnent
ambient temperature: + 40 °C ..o
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;
EEST CUMENE L.ttt
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur inless | Triptime: s
than 2 h; test CUIrent ..o
c) for class 2, 3, 5 and 10A overload relays Test current N/A
energized at C times the current, tripping shall Triptime: 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 Triptime: s
than 4, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test current;
TAPPING TIME i ]
e) at D times the current setting, tripping shall occur |Class; N/A
within the tripping time (s) < Tp <, starting from the | Tripping current___ A
cold state; test current; tripping time Tp (S) ..........: Trip-time: S
8.2.1.5.1.2 | Thermal memory test verification N/A
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 Tp [D = A
is the time measured at the D current accordingto |Measuredtime Tp=____ s
Table 3).
Apply a current equal to 7,2 x le Itest=_ A N/A
The relay shall trip within 50% of the time TP Triptme=____ s N/A
8.2.1.5.2 |Limits of operation of three-pole time-delay overload relays energized on two poles: N/A
N/A

ambient temperature (°C) .....ococveeiiiiieiiiiie i
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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

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

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) .....ococveeiiiiiiiiiiiiei

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

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

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 settings. ..o

N/A

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

N/A

8.2.154

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

N/A

8.2.154.1

e) Limits of operation under-current relays

N/A
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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

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.

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

8.2.1.55.

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

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
- o R N/A
minimum set stall inhibit time
Trip time = S
. o S N/A
maximum set stall inhibit time
Trip time = S
8.2.156 | Jamrelays N/A
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 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
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Trip time =

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 =

9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated): P
- verification by measurement of clearances instead P
of testing
Any actuator of insulating material and any integral P
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 P
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

X no

- rated impulse withstand voltage (V) .................... 690 P
- test Uimp main circuits (KV) ...cccocvveeviineenneer. 690 P
- test Uimp auxiliary circuits (KV) ...cocooeviineenninnt N/A
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): P
- rated insulation voltage (V) ....cccoocovveeviiiieenneeer. 690 P
- main circuits, test voltage for 5s (V) ................... 2500 P
- control and auxiliary circuits, test voltage for 5-s
(V) oo N/A
- circuits of equipment include devices such as
motors, instruments ect, test voltage for 5 s (V) ..: N/A
Equipment suitable for isolation N/A
e v oot vt (< [ mes U=
0,5 mA)
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9.3.1 Compliance with performance requirements P
b) TEST SEQUENCE 2(sample No.04, NCK5-40/1, Us:240VAC, 50/60Hz, 1P) P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCT .....coivviiiiiiiiieiiiiee e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (KW) ....: N/A
- test voltage (V) U/Ue = 1,05........cccccvvvviiierennnet | L1 N/A
L2:
L3:
-testecurrent (A) llle = i | LD N/A
L2:
L3:
- power factor/time constant ...........ccccccoveevennnee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) 1oiviiiiiiii e N/A
- number of make operations .........cccccociiiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- N0 permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A

starter is switched by the applicable method of
control

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

make/break operations

Type Of ProdUCE ...

NCK5-40/1
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utilization category ......cocccvviieeiiiiienniieeenneneeen . | AC-8a
rated operational voltage Ue (V) .....cccccoveeviennel [230V
rated operational current le (A) or power (kW) ....: [40A P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennennn.s | L1: 248 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............:. |L1:244 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeees | L1: 0,45 P
L2:
L3:
- 0N-tIME (MS) tiieiiiiiiiiiieee e siiiieeeeeees | >DOMS
- Off-time (S) vovovvveeiiiiiiiiiiiiiiiieceesiieeesseeee s | 30 P
- number of operations [] 50 make P
[X] 50 make/ break
Number of operation energized simultaneously N/A
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ....cocoooiiiiiiiiiiiiiin! N/A
Measured oscillatory frequency (kHz) ..................: N/A
FaCOr ¥V oot N/A
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
- no .bloyving of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: P
Type of product ........ccccvveeveeeeiiiiiiiiieieeeesiiicenneeee.. s | NCK5-40/1 P
utilization category ........ccocoeeiieeeieeeiiiiiiiieeeeeeen .. |AC-8a P
rated operational voltage Ue (V) ....ccccocveeeeennennnl. [ 230V P
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rated operational current le (A) or power (kW) ....: |40A
Conditions, make/break operations:
- test voltage (V) U/Ue = 1,05........ccccceevvvvveennennn.s | L1: 248 P
L2:
L3:
-testcurrent (A) llle =21 ..o | L1:40,8 P
L2:
L3:
- power factor/time-constant ...........ccoeveciiiineeeenn. : |L1:0,82 P
L2:
L3:
- 0N-tIME (MS) tiieiiiiiiiiiieeeececiieeeee e sssiiiieeeeeees | >DOMS
- Off-time (S) +oooveeeiiiiiiiniiieeiee i ssiieee et | 10 P
- number of operations [ ] 6000 make P
1 6000 make/ break
[X] 30000 make/ break
Number of operation energized simultaneously P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ..o NIA
Measured oscillatory frequency (kHz) ..................: NIA
L= 1 (o] PP : NIA
Behaviour and condition during and after the test: P
- ho permanent arcing N/A
- no flash-over between poles NIA
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or NIA
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ........... |Testvoltage: 1000 _V
No flashover or breakdown
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
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Leakage current: <2 mA /pole

N/A
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9.3.1 Compliance with performance requirements P
Sample No.05, NCK5-32/1, Us:240VAC, 50/60Hz, 1P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.3.5 Making and breaking capacity P
Conditions, make operations only.............cccccuueen’ N/A
Type of product ... N/A
Utilization Category ...........uuuuurereenrnrninnnnnnnnnnnnnnnnnnnnns N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05.......ccccceeevcicinnnnnnnns | L1 N/A
L2:
L3:
-testcurrent (A) l/le = i | L N/A
L2:
L3:
- power factor/time constant .............ccccceeeeiiiiieeees | L1 N/A
L2:
L3:
- ON-IME (MS) 1t N/A
= OFf-tIME (S) weiiiiiiiiiiiiiiii e N/A
- number of make operations ..........ccccccccveeeeeeennd N/A
Behaviour and condition during and after the test: N/A
- ho permanent arcing N/A
- no flash-over between poles N/A
-no l_)Iowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations
Type of product ........coceevvcveeiiiieeniiieeniieeeene s | NCK5-32/1 P
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utilization category ........ccccoeecceeeeesiiiiciiieeeneeeenn s |AC-8a
rated operational voltage Ue (V) ....cccooeevevniennel [230V
rated operational current le (A) or power (kW) ....: |32A P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennennn.s | L1: 248 P
L2:
L3:
- test current (kA)l/le = __10/8 (make/break).....: |L1:196 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeees | L1: 0,46 P
L2:
L3:
- 0N-tIME (MS) tiieiiiiiiiiiieee e siiiieeeeeees | >DOMS
- Off-time (S) vovovveeiiiiiiiiiiiiiviece st | 20 P
- number of operations [] 50 make P
X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
. N/A
oscillatory frequency (KHZz) ....cocoooiiiiiiiiiiiiiin!
. N/A
Measured oscillatory frequency (kHz) ..................:
N/A
L= 1 (o] PP
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: P
Type of product ........cccocvvvvveeeeiiiiiiiiiiieeenniiiienneeee.. s | NCK5-32/1 P
utilization category ........ccocoeeiieeeieeeiiiiiiiieeeeeeen .. |AC-8a P
rated operational voltage Ue (V) ....ccccocveeeeennennnl. [ 230V P
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rated operational current le (A) or power (kW) ....: |32A
Conditions, make/break operations:
- test voltage (V) U/Ue = 1,05........ccccceevvvvveennennn.t | L1 246 P
L2:
L3:
-testecurrent (A) llle =1 ..o | L1:32,2 P
L2:
L3:
- power factor/time-constant ...............ccccceeeeeees. | L1:0,80 P
L2:
L3:
- 0N-tIME (MS) tiieiiiiiiiiiieeeececiieeeee e sssiiiieeeeeees | >DOMS
- Off-time (S) +oooveeeiiiiiiiniiieeiee i ssiieee et | 10 P
- number of operations [ ] 6000 make P
1 6000 make/ break
[X] 30000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ..o NIA
Measured oscillatory frequency (KHZ) ..................: NIA
L= 1 (o] PP NIA
Behaviour and condition during and after the test: N/A
- ho permanent arcing N/A
- no flash-over between poles NIA
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or NIA
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ........... |Testvoltage: 1000 _V
No flashover or breakdown
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
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Leakage current: <2 mA/Pole ....cccocevvvieeiieeiieenndd N/A
9.3.1 Compliance with performance requirements P
Sample No.06, NCK5-25/1, Us:240VAC, 50/60Hz, 1P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
Conditions, make operations only .........cccceviinenn! N/A
Type Of ProduCT .....coivviiiiiiiiiei i N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (KW) ....: N/A
- test voltage (V) U/Ue = 1,05........cccccvvvviiierennnet | L1 N/A
L2:
L3:
-testecurrent (A) llle = i | LD N/A
L2:
L3:
- power factor/time constant ...........ccccccoveevennnee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) toiriiiiiiiiie e N/A
- number of make operations .........cccccovciiiiiiinnt N/A
Behaviour and condition during and after the test: N/A
- N0 permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A

starter is switched by the applicable method of
control

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

make/break operations

Type Of ProdUCE ...

NCK5-25/1
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utilization category ........ccccoeecceeeeesiiiiciiieeeneeeenn s |AC-8a
rated operational voltage Ue (V) .....cccoceveevieneel [230V
rated operational current le (A) or power (kW) ....: |25A P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennennn.s | L1: 248 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............. |L1:150,7 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeenns | L1:0,82 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0
- Off-time (S) vooovveeeiiiiiiiiiiiiciiieee st | 10 P
- number of operations [] 50 make P
X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
. N/A
oscillatory frequency (KHZz) ....cocoooiiiiiiiiiiiiiin!
. N/A
Measured oscillatory frequency (kHz) ..................:
N/A
L= 1 (o] PP
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: N/A
Type Of ProdUCE ......cooiiiiiiiiiie i ] N/A
utilization category ........ccocoeeiieeeieeeiiiiiiiieeeeeeen .. |AC-8a N/A
rated operational voltage Ue (V) ....ccccocveeeennnnnnl [ 248V P N/A
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rated operational current le (A) or power (kW) ....: |25A
Conditions, make/break operations:
- test voltage (V) U/Ue = 1,05........ccccceevvvvveennennn.s | L1: 248 P
L2:
L3:
-testecurrent (A) llle =2 .o | L1:25,2 P
L2:
L3:
- power factor/time-constant ...............ccccceeeeeeeenns | L1:0,82 P
L2:
L3:
- 0N-tiMe (MS) vvviiiiiiiiiiiiieiniieessiieeessiieeesseeeees s | D0
- Off-time (S) +oooveeeiiiiiiiniiieeiee i ssiieee et | 10 P
- number of operations [ ] 6000 make P
1 6000 make/ break
[X] 30000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ..o NIA
Measured oscillatory frequency (kHz) ..................: NIA
L= 1 (o] PP NIA
Behaviour and condition during and after the test: N/A
- ho permanent arcing N/A
- no flash-over between poles NIA
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or NIA
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ........... |Testvoltage: 1000 _V
No flashover or breakdown
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
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Leakage current: <2 mA/Pole ....cccocevvvieeiieeiieenndd N/A
9.3.1 Compliance with performance requirements P
Sample No.24, NCK5-40/2, Us:240VAC, 50/60Hz, 2P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
S Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCt .....coivviiiiiiiiie e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05........ccccovvvvviienennnet | L1 N/A
L2:
L3:
-testecurrent (A) llle = i | LD N/A
L2:
L3:
- power factor/time constant ...........ccccccoeeeeeenee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) 1oiriiiiiiiii e N/A
- number of make operations ..........ccccociiiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- no permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations P

Type Of ProdUCE ...

NCK5-40/2
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utilization category ........ccccoeecceeeeesiiiiciiieeeneeeenn s |AC-8a
rated operational voltage Ue (V) .....ccccceveevineel [400V
rated operational current le (A) or power (kW) ..... [40 P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........ccccceevvvvveennenens | L1: 428 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............. |L1:248 P
L2:
L3:
- power factor/time-constant ...............ccccceeeeeeees | L1:0,44 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0
- Off-time (S) vovovveeiiiiiiiiiiiiiviece st | 20 P
- number of operations [] 50 make P
X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
. N/A
oscillatory frequency (KHZz) ....cocoooiiiiiiiiiiiiiin!
. N/A
Measured oscillatory frequency (kHz) ..................:
N/A
L= 1 (o] PP
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: P
Type of product ........cccocvvveveeeeiiiiiiiiicieeensiiicinneeee.. s | NCK5-40/2 P
utilization category ........ccocoeeiieeeieeeiiiiiiiieeeeeeen .. |AC-8a P
rated operational voltage Ue (V) ....ccccoccveeeeenneenn . [400V P
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rated operational current le (A) or power (kW) ....: |40A
Conditions, make/break operations:
- test voltage (V) U/Ue = 1,05........cccccevvvivvvnennnnnn.s | L1:428 P
L2:
L3:
-testcurrent (A) llle =2 ..oeeviiviiiiiiiviiieeeeeeees. | L1:40,4 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeens | L1:0,79 P
L2:
L3:
- 0N-tiMe (MS) vvviiiiiiiiiiiiieiniieessiieeessiieeesseeeees s | D0
- Off-time (S) +oooveeeiiiiiiiniiieeiee i ssiieee et | 10 P
- number of operations [ ] 6000 make P
1 6000 make/ break
[X] 30000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ..o NIA
Measured oscillatory frequency (kHz) ..................: NIA
L= 1 (o] PP NIA
Behaviour and condition during and after the test: N/A
- ho permanent arcing N/A
- no flash-over between poles NIA
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or NIA
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ........... |Testvoltage: 1000 _V
No flashover or breakdown
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
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Leakage current: <2 mA/Pole ....cccocevvvieeiieeiieenndd N/A
9.3.1 Compliance with performance requirements P
Sample No.25, NCK5-40/2, Us:240VAC; 50/60Hz, 2P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCt .....coivviiiiiiiiie e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05........ccccovvvvviienennnet | L1 N/A
L2:
L3:
-testecurrent (A) llle = i | LD N/A
L2:
L3:
- power factor/time constant ...........ccccccoeeeeennee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) 1oiriiiiiiiii e N/A
- number of make operations ..........ccccociiiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- no permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations P

Type Of ProdUCE ...

NCK5-40/2
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utilization category .......cocecevviiiieiiiiieeniiiieenneneee . | AC-8b
rated operational voltage Ue (V) .....cccceveevineel [400V
rated operational current le (A) or power (kW) ....: [40A P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennenens | L1: 428 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............. |L1:248 P
L2:
L3:
- power factor/time-constant ...............ccccceeeeeeees | L1:0,44 P
L2:
L3:
- 0N-tIME (MS) tiieiiiiiiiiiieee e siiiieeeeeees | >DOMS
- Off-time (S) vovovveeiiiiiiiiiiiiiviece st | 20 P
- number of operations [] 50 make P
[X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (kHz) .....ccccoviiviiiiinnnnnnnt. | 46,7410% P
Measured oscillatory frequency (kHZ) .................. [46,3 P
[ Lo P PPPPPPPP I e 1 ! P
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no .bloyving of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate When the contactor or P
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: P
Type of product ........cccocvvveveeeeiiiiiiiiicieeensiiicinneeee.. s | NCK5-40/2 P
utilization category ........ccccocecvvveeieeiiiiiciieeeeneennn . |AC-8b P
rated operational voltage Ue (V) .....cccocceeeeeenenenn . [400V P
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rated operational current le (A) or power (kW) ....: |[40A
Conditions, make/break operations:
- test voltage (V) U/Ue = 1,05........ccccceevvvvveenncnens | L1: 428 P
L2:
L3:
-testeurrent (A) 1le =2 e | L1241 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeeees. | L1:0,38 P
L2:
L3:
-0N-tiMe (MS) tooviiiiiiiiieeeesiiciiieeee e siieeeeeeeeens. | 63,3-85,9
- Off-time (S) +oooveeeiiiiiiiniiieeiee i ssiieee et | 10 P
- number of operations [ ] 6000 make P
[X] 6000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (kHz) ....ccccccoviiviiiiiieennel. 49,6 P
Measured oscillatory frequency (kHz) .................. [49,9 P
[ Lo P PPPPPPPP I e a1 ! P
Behaviour and condition during and after the test: P
- ho permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ........... | Test voltage: 1000
No flashover or breakdown
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
Leakage current: <2 mA/PoIe .....ccoovvviiiiiieniendd N/A
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9.3.1 Compliance with performance requirements P
Sample No.26, NCK5-32/2, Us:240VAC, 50/60Hz, 2P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCT .....ooivviiiiiiiiii e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05........ccccovvvvviienennnet | L1 N/A
L2:
L3:
-testcurrent (A) llle = i | LA N/A
L2:
L3:
- power factor/time constant ...........ccccccoeeeeennee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eiiiiiiiiiie e N/A
= Off-tIME (S) 1oiriiiiiiiii e N/A
- number of make operations .........cccccoociiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations P
Type of product ........cccocvvveeeeeeiiiiiiiiieieeeesiiiciieeeee.. s | NCK5-32/2
utilization category ........ccooeciiieeeieeiiiiiiiiieeeneeenn s |AC-8a
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rated operational voltage Ue (V) .....ccocooveevinneel [400V P
rated operational current le (A) or power (kW) ..... [32 P
For starters incorporated two contactors, 2
contactor shall be used with the following N/A
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennenenn | L1: 428 P
L2:
L3:
- test current (A)l/le = __10/8 (make/break).......: |L1:198 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeens | L1:0,43 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0
- Off-time (S) vt | 20 P
- number of operations [] 50 make P
[X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (KHz) ......cccccoeviieiiinennnnt | 47,4kHz P
Measured oscillatory frequency (kHz) .................. [47,8kHz P
[ Lo P PPPPPPPP I e 1 ! P
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no .bloyving of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or
starter is switched by the applicable method of P
control
9.3.3.6 Operational performance capability: P
Type of product ........cccccvvveveeeeiiiiiiiiicieeeeniiicinneeee.. s | NCK5-32/2 P
utilization category ........cccooeeiiieeieeeiiiiiiiieeeneeen .. |AC-8a P
rated operational voltage Ue (V) ....ccccoceeeeeennenenn . [400V P
rated operational current le (A) or power (KW) ..... |32A P

TRF No. IEC60947_4 1B




Page 73 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1
Clause Requirement + Test Result — Remark Verdict
Conditions, make/break operations: P
- test voltage (V) U/Ue = 1,05........cccceevvcvvveenncnnns | L1: 428
L2:
L3:
-testcurrent (KA) I/le =2 .ooooviiveiiviiiiiiiieeeeves | L1:32,4 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeees | L1:0,78 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0 P
- Off-time (S) .ooovvveeiiiiiiiiiiiiee e ssiieeesneeeee s | 10
- number of operations [ ] 6000 make P
1 6000 make/ break
[X] 30000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (KHz) ......ccccceiviiiiiiiinennr. 33,1 P
Measured oscillatory frequency (kHz) ................... [33,4 P
Factory .....ccccceeevviiviiiinniinieiennieieieeeieneieeeneneeenenneens. | 1,11 P
Behaviour and condition during and after the test: P
- No permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ............ [Test voltage: 1000V
No flashover or breakdown P
8.3.3.5 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) eoveeieriieiie el N/A
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Leakage current: <2 mA/Pole ....cccocevvvieeiieeiieenndd N/A
9.3.1 Compliance with performance requirements P
Sample No.27, NCK5-32/2, Us:240VAC, 50/60Hz, 2P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCt .....coivviiiiiiiiie e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05........ccccovvvvviienennnet | L1 N/A
L2:
L3:
-testecurrent (A) llle = i | LD N/A
L2:
L3:
- power factor/time constant ...........ccccccoeeeeennee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) 1oiriiiiiiiii e N/A
- number of make operations ..........ccccociiiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- no permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations P

Type Of ProdUCE ...

NCK5-32/2
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utilization category .......cocecevviiiieiiiiieeniiiieenneneee . | AC-8b
rated operational voltage Ue (V) .....ccccceveevineel [400V
rated operational current le (A) or power (kW) ..... [32 P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennenens | L1: 428 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............. |L1:198 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeees | L1:0,43 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0
- Off-time (S) vovovvveeiiiiiiiiiiiiiiiiiece st | 20 P
- number of operations [] 50 make P
[X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ....cocoooiiiiiiiiiiiiiin! N/A
Measured oscillatory frequency (kHz) ..................: N/A
FaCOr ¥V oot N/A
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no .bloyving of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate When the contactor or P
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: P
Type of product ........cccccvvveveeeeiiiiiiiiicieeenniiiiiineeee.. s | NCK5-32/2 P
utilization category ........ccccocecvvveeieeiiiiiciieeeeneennn . |AC-8b P
rated operational voltage Ue (V) .....cccocceeeeennnenn . [400V P
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rated operational current le (A) or power (kW) ..... [32
Conditions, make/break operations:
- test voltage (V) U/Ue = 1,05........ccccceevvvvveenncnens | L1: 428 P
L2:
L3:
- testcurrent (KA) I/le =6 ...ccovcvveeiiiieeeiiiieeeeve s | L1193 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeeees. | L1:0,38 P
L2:
L3:
- 0N-time (MS) e . | D900 0pS:1s 100 ops:10s
- Off-time (S) +ooovvveiiiiiiiiiieniesiiece s . | D900 0pS:9s 100 ops:90s P
- number of operations [ ] 6000 make P
[X] 6000 make/ break
Number of operation energized simultaneously P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ..o NIA
Measured oscillatory frequency (kHz) ..................: NIA
L= 1 (o] PP NIA
Behaviour and condition during and after the test: P
- ho permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) .......... |Testvoltage: 1000V
No flashover or breakdown
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
Leakage current: <2 mA/PoIe .....ccoovvviiiiiieniendd N/A
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9.3.1 Compliance with performance requirements P
- Sample No0.28, NCK5-25/2, Us:240VAC, 50/60Hz, 2P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.3.5 Making and breaking capacity P
Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCT .....ooivviiiiiiiiii e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05........ccccovvvvviienennnet | L1 N/A
L2:
L3:
-testcurrent (A) llle = i | LA N/A
L2:
L3:
- power factor/time constant ...........ccccccoeeeeennee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) 1oiriiiiiiiii e N/A
- number of make operations .........cccccoociiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations P
Type of product ........cccocvveeeeeeiiiiiiiieceeeeesiiiciieeeee.. s | NCK5-25/2
utilization category ........ccccoeciieeeieeeiniiiiiieeeeeeenn . |AC-8a
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rated operational voltage Ue (V) .....cccoceveevinneel [400V P
rated operational current le (A) or power (kW) ....: |25A P
For starters incorporated two contactors, 2
contactor shall be used with the following N/A
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05........cccceevvvvveennenenn | L1: 428 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............. |L1: 155 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeees | L1: 0,45 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0
- Off-time (S) vovovvveeiiiiiiiiiiiiiiiiiece st | 20 P
- number of operations [] 50 make P
[X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (kHz) .....ccccooviiviiiiinnnnne s | 39,2410% N/A
Measured oscillatory frequency (kHz) ................... [39,4 N/A
Factory ...cccceevveveeeeieieieiiieieeeeeeeieeeeeeeeeeeeeeeeeeenenenens. | 1,12 N/A
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no .bloyving of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or
starter is switched by the applicable method of P
control
9.3.3.6 Operational performance capability: P
Type of product ........cccccvvveveeeiiiiiiiiiieieeeeniisiiieeeeee. s | NCK5-25/2 P
utilization category ........ccccoeeiiieeieeiiniiiiiieeeneeennn . |AC-8a P
rated operational voltage Ue (V) ....ccccoccvveeeennnnenn . [400V P
rated operational current le (A) or power (KW) ..... |25A P
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Conditions, make/break operations: P
- test voltage (V) U/Ue = 1,05.......cccceevviivvveennenent | L1: 428
L2:
L3:
-testcurrent (KA) /le =6 ..ccoovvveiiiiieeiiiieevi | L1:25,2 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeens | L1:0,79 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0 P
- Off-time (S) .ooovvveeiiiiiiiiiiiiee e ssiieeesneeeee s | 10
- number of operations [ ] 6000 make P
1 6000 make/ break
[X] 30000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHz) ....cccoooiiiiiiiiiiiiiin! N/A
Measured oscillatory frequency (kHz) ..................: N/A
FaCIOr ¥V oo N/A
Behaviour and condition during and after the test: P
- ho permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) .......... |Testvoltage: 1000 _V
No flashover or breakdown P
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) cooceviieiiiiieieeeeeeieee e N/A
Leakage current: <2 mA/PoIe .....cccocvivviiinieniendd N/A
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9.3.1 Compliance with performance requirements P
Sample No.29, NCK5-25/2, Us:240VAC, 50/60Hz, 2P
b) TEST SEQUENCE 2 P
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.35 Making and breaking capacity P
Conditions, make operations only .........cccceviinnnn! N/A
Type Of ProduCT .....ooivviiiiiiiiii e N/A
Utilization Category ... N/A
Control voltage 25 times at 110% and 25 times at N/A
85% for AC-3 and AC-4
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05........ccccovvvvviienennnet | L1 N/A
L2:
L3:
-testcurrent (A) llle = i | LA N/A
L2:
L3:
- power factor/time constant ...........ccccccoeeeeennee s | L1 N/A
L2:
L3:
= ON-tIME (MS) eeiiiiiiiiie e N/A
= Off-tIME (S) 1oiriiiiiiiii e N/A
- number of make operations .........cccccoociiiiiinnd N/A
Behaviour and condition during and after the test: N/A
- No permanent arcing N/A
- no flash-over between poles N/A
-no plowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
Conditions, make/break operations only................ | make/break operations P
Type of product ........cccocvveeeeeeiiiiiiiieceeeeesiiiciieeeee.. s | NCK5-25/2
utilization category ........ccccececvveveieeiiisiiciieeeeneennn . |AC-8b
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rated operational voltage Ue (V) .....cccoceveevinneel [400V P
rated operational current le (A) or power (kW) ....: |25A P
For starters incorporated two contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A — open A — close B — open B- off period
- test voltage (V) U/Ue = 1,05.......cccceevviivvveeenenen | L1: 428 P
L2:
L3:
- test current (A)l/le = __ 6 (make/break)............. |L1: 155 P
L2:
L3:
- power factor/time-constant ...............ccccceeeeeeees | L1: 0,45 P
L2:
L3:
- 0N-tiMe (MS) vveiiiiiiiiiiiiieiiieeessiieeessieeeesseeeees s | D0
- Off-time (S) vooovveeeiiiiiiiiiiiiciiieee st | 10 P
- number of operations [] 50 make P
[X] 50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ....cocoooiiiiiiiiiiiiiin! N/A
Measured oscillatory frequency (kHz) ..................: N/A
FaCOr ¥V oot N/A
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no .bloyving of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate When the contactor or P
starter is switched by the applicable method of
control
9.3.3.6 Operational performance capability: P
Type of product ........cccccvvveveeeiiiiiiiiiieieeeeniisiiieeeeee. s | NCK5-25/2 P
utilization category ........ccccocecvveeeieesiiiiiiiieeeeneennn . |AC-8b P
rated operational voltage Ue (V) .....cccoceeeeeennenenn . [400V P
rated operational current le (A) or power (KW) ..... |25A P
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Conditions, make/break operations: P
- test voltage (V) U/Ue = 1,05......cccceevviivvveeenenent | L1: 428
L2:
L3:
- testcurrent (KA) I/le =6 ...ccoocvveeiviieeeiiiieeevvee s | L1153 P
L2:
L3:
- power factor/time-constant ...............cccceeeeeeeeees. | L1: 0,36 P
L2:
L3:
- 0N-time (MS) v | D900 0pS:1s 100 ops:10s P
- Off-time (S) .oovvvvveviiiiiiiiiiiiiiiiiessiieee e | D900 0pS:9s 100 0ps:90s
- number of operations [ ] 6000 make P
[X] 6000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHZz) ....cccoooviiiiiiiiiiiiininn! N/A
Measured oscillatory frequency (kHZ) ..................: N/A
FaCIOr ¥V oo N/A
Behaviour and condition during and after the test: P
- ho permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
8.3.34 Dielectric verification
test voltage (2 Ui), min 1000V for5s. (V) ... |Test voltage: 1000 _V
No flashover or breakdown P
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue) (V) woooeviiiiiiie e N/A
Leakage current: <2 mA/PoIe .....ccocviiiiiiieniendd N/A
9.3.1 Compliance with performance requirements P
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P
c) TEST SEQUENCE 3
o " P
- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions P
If devices tested in free air may also be used in an P
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance P
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken
Maximum le and maximum Ue for AC-3 are P
covered
Sub clause 8.3.4.1.2 of part 1 applies except that, n tral N/A
for type “1” co-ordination, the fusible element F and heutra
resistor are replaced by a solid 6 mm?wire of 1,2 m |[] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
P
Rated control supply voltage ...........ccoccceeevvveeenn s |AC240V; 50/60HZ

9.3.4.2.1 |Test at the prospective current "r": P

Sample No.07 to No.10, NCK5-40/1, Us:240VAC, 50/60Hz, 1P
type of product.........cccceeeiiiiiiiiiiiciiiienicieeenenn . | NCK5-40/1(Sample N0.07)
test circuit, figure 9, 10,11, 12 ........ccoceeevvveeeenneee.t. | Figure 9

P
type Of SCPD ...cceovviiiiiiiiiiiiiiiiiiiecsiiieeesiieeeeneene s | FUSE, RT32-63
. o N/A
ratings of SCPD, co-ordinationtype 1 ................... |63A
ratings of SCPD, co-ordination type 2 .........ccc......l |-
rated operational current le (A) AC-3 ....................  [40A
rated operational voltage (V) ..ol [ 230V
. P
prospective current "r" (kA) (table 12)...........c.......: |3
Wire size (mm?) type 1 10 mm? N/A
Wire size (mm?) type 2 mm? P
P
test voltage (V) ...ccccoveeveeiiiieiiiiee et | L1:258
L2:
L3:
P
r.m.s. test current (A) .....ccccoeveeeeniiieeniiieeenieeeens | L1 3,08KA
L2:
L3:

TRF No. IEC60947 4 1B




Page 84 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1

Clause

Requirement + Test

Result — Remark

Verdict

peak Current (A) ......oooviiieieiiiieee e

L1: 4,38kA
L2:
L3:

N/A

power factor

0,90

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
2dt and Ip (A2S 1 A) oo

L1:10,6kAzs,2,08kA
L2:

L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
dtand Ip (A2S/A) oo

L1: 11,6kA2s, 2,55A

L2:
L3:

9.34.23

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D —there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Testvoltage: __

L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A

rated operational current le (A) or power (kW) :

N/A
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Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A

. N/A
- no permanent arcing

N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ) N/A
9.34.23 at a multiple of the current setting and shall Testcurrent_____ A

conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured_S
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
- the main circuit
- the other circuits

TRF No. IEC60947_4 1B




Page 87 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1
Clause Requirement + Test Result — Remark Verdict
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table Test voltage: v N/A
12A of part1) for 5s (V) estvoltage:
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: Vv N/A
current shall be measured through each pole, with estvoltage:
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA
L1: mA
L1 mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "Iq" P
NCK5-40/1(Sample No.09)
Type Of ProduCT .....coivviiiiiiiiieiiiiee e NCK5-40/1 P
s . P
Test circuit, figure 9, 10, 11, 12 Figure 9
P
tYPE OF SCPD ...iiiiiiiiiiiiiiiiiiie e | RT32-63
. o P
ratings of SCPD, co-ordinationtype 1 ..................: 63A
. o N/A
ratings of SCPD, co-ordination type 2 .................. -
. N/A
rated operational current le (A) AC-8a .........ccuee..t 40
rated operational voltage (V) 230
. P
prospective current "1q" (KA) ..o 50
Wire size (mm?) type 1 10,0 mm? P
Wire size (mm?) type 2 mm? NIA
P
test vOltage (V) .ovveeeeeiieeeee e L1: 258
L2:
L3:
r.m.s. test current (A) ooeeeevieeeiieeeeeee e L1: 51,5kA P
L2:
L3:
peak Current (A) ......oooviieeeeiiiiee e L1: 114kA P
L2:
L3:
power factor 0,20 P
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1. one breaking operation of SCPD with all the
switching devices closed prior to the test
Pt and Ip (A28 1 A) i

L1: 9,28kA%s/4,61 kA
L2:
L3:

P

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
Ptand Ip (A2S 1 A) oo

L1: 10,7kA2s/5,74 kKA
L2:
L3:

3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
2t and Ip (A2S [ A) oo

L1:
L2:
L3:

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

T|T

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Testvoltage: __

L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A

rated operational current le (A) or power (kW) :

N/A
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Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle=___ N/A
- power factor/time constant N/A
- on-time (ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
. N/A
- no welding of the contacts
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ]
9.34.23 at a multiple of the current setting and shall Testcurrent_____ A N/A
conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured_S
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: Vv N/A
(V) but not less than 1000V estvoltage. __
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
- the main circuit
- the other circuits
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- the exposed conductive parts
- the enclosure or mounting plate

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 part1) for 5s (V)

Test voltage: \%

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

Test voltage: V
L1: mA

L2: mA

L3: mA

N/A
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. . . P

9.3.1 Compliance with performance requirements

C) TEST SEQUENCE 3
(Sample No.11 to No.14, NCK5-32/1, Us:240VAC, 50/60Hz, 1P)

- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions P
If devices tested in free air may also be used in an P
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance P
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken
Maximum le and maximum Ue for AC-3 are _ o P
covered le=32A; Ue=AC230V
Sub clause 8.3.4.1.2 of part 1 applies except that, n iral N/A
for type “1” co-ordination, the fusible element F and heutra
resistor are replaced by a solid 6 mm2wire of 1,2 m |[] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
P
Rated control supply voltage............ccccccceeevnnnnnee. . [AC240V; 50/60HZ
9.3.4.2.1 |Test at the prospective current "r": P
NCK5-32/1
P
type of product.........cccceeveviiveeeiiiineesiiieeesiceeeenens. | NCK5-32/1(Sample No.11)
T . P
test circuit, figure 9, 10, 11,12 .......ceeeeevevvveeee.....t. | Figure 9
P
type Of SCPD ...ccccevvviviiieeiiiiiieiiiiieesiiiieesiiieeenenns. | RT32-50
. A P
ratings of SCPD, co-ordinationtype 1 ................... |50A
. A N/A
ratings of SCPD, co-ordination type 2 ...........cccel |- /
. P
rated operational current le (A) AC-8a.................. |32
. P
rated operational voltage (V) ...cccccoovvcvviveeenennnnennn . [ 230V
. P
prospective current "r" (kA) (table 12).................... |3KkA
o P
Wire size (mm?) type 1 6,0mm?2
. . N/A
Wire size (mm?) type 2 __ mm? /
P
test voltage (V) ..cocoovviiiiiiieeieiiiniiiiiieeee et [ L1 258
L2:
L3:
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r.M.S. test Current (A) ...ccccevveeeeinieee e

L1: 3,08x103
L2:
L3:

P

peak CUrrent (A) ......oooiiiieieriiiiee e

L1: 4,38x103
L2:
L3:

N/A

power factor

0,90

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
2dt and Ip (A2S 1 A) oo

L1: 6,75 kA2s, 1,93kA
L2:

L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
dtand Ip (A2S/ A) oo

L1: 8,06 kAzs, 2,33kA
L2:

L3:

9.3.4.2.3

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D — there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Test voltage:
L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A

. N/A
- no permanent arcing

N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ) N/A
9.34.23 at a multiple of the current setting and shall Testcurrent_____ A

conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured_S
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
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- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table Test voltage: N/A
12A of part1) for5s (V) estvoitage:
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA
L1: mA
L1 mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "lq" P
NCK5-32/1(Sample N0.13)
Type of product ........ccoevviiiiiiiiiiceiniiiennieeenene . | NCK5-32/1 P
s . P
Test circuit, figure 9, 10, 11,12........ccceevvveeeeeee.t. | Figure 9
P
type Of SCPD ...ccceeiiiiiiiiiiiiiiiiiiicesiiiceesiiieeeeene s | RT32-50
. o P
ratings of SCPD, co-ordinationtype 1 ..................._ |50A
. o N/A
ratings of SCPD, co-ordination type 2 ..................
rated operational current le (A) AC-8a .................. |32A
. P
rated operational voltage (V) 230
prospective current "Iq" (KA) ...oocoeveeiiiiieenieeee . [ 50
Wire size (mm?) type 1 6,0mm?
Wire size (mm?) type 2 mm? N/A
P
test voltage (V) ...ccccovvveeeiiiiiiiiee et | L1:258
L2:
L3:
r.m.s. test current (A) .....coccevevericeeriieeenieesieeennee.s | L1 51,5%103 P
L2:
L3:
peak current (A) ....ccccovvveeeeiiiieeeieeee e | L1 N/A
L2:
L3:
power factor 0,20 P
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1. one breaking operation of SCPD with all the
switching devices closed prior to the test
Pt and Ip (A28 1 A) i

L1: 6,11x103/ 3,73x103
L2:
L3:

P

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
Ptand Ip (A2S 1 A) oo

L1:6,19x10%/ 3,82x103
L2:
L3:

3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
2t and Ip (A2S 1 A) ooiiiiiiiiiiii

L1:
L2:
L3:

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

T|T

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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

TRF No. IEC60947 4 1B




Page 98 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1

Clause

Requirement + Test

Result — Remark

Verdict

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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Testvoltage: __

L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A

rated operational current le (A) or power (kW) :

N/A
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Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle=___ N/A
- power factor/time constant N/A
- on-time (ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
. N/A
- no welding of the contacts
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ]
9.34.23 at a multiple of the current setting and shall Testcurrent_____ A N/A
conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured_S
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: Vv N/A
(V) but not less than 1000V estvoltage. __
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
- the main circuit
- the other circuits
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- the exposed conductive parts
- the enclosure or mounting plate

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 part1) for 5s (V)

Test voltage:

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

Testvoltage: _

L1: mA
L2: mA
L3: mA

N/A
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. . . P

9.3.1 Compliance with performance requirements

C) TEST SEQUENCE 3
Sample No.15 to No.18, NCK5-25/1, Us:240VAC, 50/60Hz, 1P
- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions P
If devices tested in free air may also be used in an P
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance P
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken
Maximum le and maximum Ue for AC-3 are _ o P
covered le=25A; Ue=AC230V
Sub clause 8.3.4.1.2 of part 1 applies except that, n iral N/A
for type “1” co-ordination, the fusible element F and heutra
resistor are replaced by a solid 6 mm2wire of 1,2 m |[] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
P
Rated control supply voltage............ccccccceeevnnnnnee. . [AC240V; 50/60HZ
9.3.4.2.1 |Test at the prospective current "r": P
P
type of product..........cccocveveieiiiiiiiiiiieeeesiiiiineeeee.. . | NCKB-25/1(Sample No.15)
T . P
test circuit, figure 9, 10, 11,12 .......ceeeeevevvveeee.....t. | Figure 9
P
type of SCPD ....cccoevviviiiiiiiiieiiiiiiiiiiieeeee st | FUSE, RT32-40
. A P
ratings of SCPD, co-ordinationtype 1 ................... |40A
. A N/A
ratings of SCPD, co-ordination type 2 .................. : /
. P
rated operational current le (A) AC-8a ................. |25
. P
rated operational voltage (V) ....cccccoevecvvvveeeeennenenn.t. | 380
. P
prospective current "r" (kA) (table 12).................... |3
o P
Wire size (mm?) type 1 4,0mm?
. . N/A
Wire size (mm?) type 2 __ mm? /
P
test voltage (V) ..cocoovviiiiiiieeieiiiniiiiiieeee et [ L1 258
L2:
L3:
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r.M.S. test Current (A) ...ccccevveeeeinieee e

L1: 3,08x103
L2:
L3:

P

peak CUrrent (A) ......oooiiiieieriiiiee e

L1: 4,38x103
L2:
L3:

power factor

0,90

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
2dt and Ip (A2S / A) oo

L1: 1,59kAzs, 1,30kA

L2:
L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
At and Ip (A2S 7 A) oo

L1: 1,94kAzs, 1,47kA
L2:

L3:

9.34.23

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D —there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Testvoltage: _

L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A

. N/A
- no permanent arcing

N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ) N/A
9.34.23 at a multiple of the current setting and shall Test current:

conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
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- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table Test voltage: N/A
12A of part 1) for 5s (V) estvoitage:
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA
L1: mA
L1 mA
9.3.4.2.1 |Test at the prospective current "r": P
Sample No.17
P
type of product........ccccceeiiiiiiiiiiiiieiiiieniceeeenn . | NCKB-25/1(Sample N0.17)
L . P
test circuit, figure 9, 10,11, 12 ........ccoceeevvveeeennene.t. | Figure 9
P
type Of SCPD ...cceeiviiiiiiiiiiiiiiiiiiiecsiiiee et | FUSE, RT32-40
. o P
ratings of SCPD, co-ordinationtype 1 ................... [40A
. o N/A
ratings of SCPD, co-ordination type 2 ..................
. P
rated operational current le (A) AC-8a .................. [25
rated operational voltage (V) ....cccooceevevicinenneeet. 230
prospective current "r" (kA) (table 12)...........c.......t |1
Wire size (mm?) type 1 4,0mm? P
Wire size (mm?) type 2 mm? NIA
P
test voltage (V) ...covvvveeinieeiiiiee et | L1 258
L2:
L3:
P
r.m.s. test current (A) .....ccoceveveniceeriieenieesieeenneees | L1 51,5%103
L2:
L3:
peak current (A) ....cccoceeeeviieeiieesieesiee e s | L1 113x108 P
L2:
L3:
P
power factor 0,20
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1. one breaking operation of SCPD with all the
switching devices closed prior to the test
12dt and Ip (A2S / A) oo

L1: 1,58kAz%s, 2,67kA

L2:
L3:

P

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
At and Ip (A2S 7 A) oo

L1: 1,89 kAzs, 2,96kA
L2:

L3:

9.34.2.3

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D —there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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| - The adequacy of insulation in according with N/A
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:
| - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V ............ccccvvvereeeerennnns’ estvoltage:
- between each pole and all other poles connected N/A
to the frame of the starter
- between all live parts of all poles connected N/A
together and the frame of the starter
- between the terminals of the line side connected N/A
together and terminals of the other side connected
together
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in open position, at test voltage of 1,1 |1: mA
Ue and shall not exceed 6 mA

L2:. _ mA

L3: mA
Type 2 co-ordination (all devices) N/A
J - no damage to the overload relay or other parts | Contacts welded N/A
has occurred, except that welding of contactor or n
starter contacts is permitted, if they are easily yes
separated (e.g. by a screwdriver) without significant | [] no
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.
In the case of welded contact as described above, N/A
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.
Operational performance capability (9.3.3.6): N/A
Type of product N/A
utilization category : N/A
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) l/le = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
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- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified N/A
9.3.4.23 ata mult?prie gf the current setting )e/md shall Test current:
conform to the published tripping characteristics, )
according to 5.7.5, both before and after the short- Measured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s ) N/A
(V) but not less than 1000V Test voltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the
other poles connected together and to the N/A
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not
normally connected to the main circuit and: N/A
- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination
switching devices, protected starters and N/A
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:
Dielectric verification test voltage according table N/A

12A of part 1) for 5 s (V)

Test voltage:
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across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the Ieakage_ Testvoltage: __ V N/A
current shall be measured through each pole, with
the contacts in the open position, at a test voltage | L1:  mA
of 1,1 Ue and shall not exceed 2 mA 1 mA
L1: mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "lq" P
- sample 17
Type of product .............ceeeeeeeieeeeeeeeeeeee.. |NCK5-25/1 P
Test circuit, figure 9, 10, 11, 12..............................  |Figure 9 P
type Of SCPD .....eoevveeeeveveeeececeeeereveveveveeeneneneens. | RT32-40 P
ratings of SCPD, co-ordination type 1 ................... |40A P
ratings of SCPD, co-ordination type 2 ........cccccceeet |- NIA
rated operational current le (A) AC-3 ........cccceeeee.s | 25A P
rated operational voltage (V) 230 P
prospective current "19" (KA) ......cccccceecvnvernrnrnnnnnns |50
Wire size (mm?) type 1 4,0mm? P
Wire size (mm?) type 2 __mm? N/A
testvoltage (V) ..o | L1: 258 P
L2:
L3:
r.m.s. test current (A) ........ccceeeeeeiiiieeeeviieeeeeieeenn s | L1:51,5%108 P
L2:
L3:
peak current (A) .....ccccecevevvinreinininrnreieinieienenns | L1 113KA P
L2:
L3:
power factor 0,20 P
1. one breaking operation of SCPD with all the L1: 1,58x10% 2,67x103 P
switching devices closed prior to the test L2:
Ptand Ip (A2S [ A) oo | L3
2. one breaking operation of SCPD by closing the |L1: 1,89x10%/ 2,96x103 P
contactor or starter on to the short-circuit L2:
Ptand Ip (A2S [ A) oo | L3
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3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
Pt and Ip (A28 / A) oo

L1:
L2:
L3:

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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| - The adequacy of insulation in according with N/A
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:
| - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V ............ccccvvvereeeerennnns’ estvoltage:
- between each pole and all other poles connected N/A
to the frame of the starter
- between all live parts of all poles connected N/A
together and the frame of the starter
- between the terminals of the line side connected N/A
together and terminals of the other side connected
together
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in open position, at test voltage of 1,1 |1: mA
Ue and shall not exceed 6 mA

L2: mA

L3: mA
Type 2 co-ordination (all devices) N/A
J - no damage to the overload relay or other parts | Contacts welded N/A
has occurred, except that welding of contactor or n
starter contacts is permitted, if they are easily yes
separated (e.g. by a screwdriver) without significant | [] no
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.
In the case of welded contact as described above, N/A
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.
Operational performance capability (9.3.3.6): N/A
Type of product N/A
utilization category : N/A
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) lle=__ N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
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- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified
9.3.4.23 ata mult?prie gf the current setting )e/md shall Test current: N/A
conform to the published tripping characteristics, )
according to 5.7.5, both before and after the short- Measured:
circuit test.
L The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 shall be verified by a N/A
dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:
L - dielectric verification test voltage (2 Ue) for 5 s ) N/A
(V) but not less than 1000V Test voltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A
normally connected to the main circuit and:
- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table N/A

12A of part 1) for 5 s (V)

Test voltage:
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across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage N/A

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

Test voltage:

L1: mA
L2: mA
L3: mA
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. . . P

9.3.1 Compliance with performance requirements

C) TEST SEQUENCE 3
Sample No.30 to No.33, NCK5-40/2, Us:240VAC, 50/60Hz, 2P
- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions P
If devices tested in free air may also be used in an P
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance P
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken
Maximum le and maximum Ue for AC-3 are _ o P
covered le=40A; Ue=AC400V
Sub clause 8.3.4.1.2 of part 1 applies except that, n iral N/A
for type “1” co-ordination, the fusible element F and heutra
resistor are replaced by a solid 6 mm2wire of 1,2 m |[] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
P
Rated control supply voltage............ccccccceeevennnneen .. [AC240V; 50/60HZ
9.3.4.2.1 |Test at the prospective current "r": P
P
type of product..........cccocveveeeiiiiiiiiieeeeeesiiciineeeee.. . | NCK5-40/2(Sample No.30)
T . P
test circuit, figure 9, 10, 11,12 ..........eeeevveuuveeeeee...t. | Figure 10
P
type of SCPD ....cccoovviiiiiiiiiiiiiiiisiiiiiieeeee st | FUSE, RT32-63
. S P
ratings of SCPD, co-ordinationtype 1 .................. |63A
. A N/A
ratings of SCPD, co-ordination type 2 ................... /
. P
rated operational current le (A) AC-8a .................. |40
. P
rated operational voltage (V) ....cccccoevevvveeeeeennnnnnn . [ 400
. P
prospective current "r" (kA) (table 12).................... |3
o P
Wire size (mm?) type 1 10mm?
. . N/A
Wire size (mm?) type 2 __ mm? /
P
test voltage (V) ..ooooovviiiiiiieeiiiiiiiiiiceee e [ L1446
L2:
L3:
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r.M.S. test Current (A) ...ccccevveeeeinieee e

L1: 3,0x108
L2:
L3:

P

peak CUrrent (A) ......oooiiiieieriiiiee e

L1: 4,32x108
L2:
L3:

power factor

0,89

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
2dt and Ip (A2S / A) oo

L1: 12,3kAzs, 2,6 7kA

L2:
L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
At and Ip (A2S 7 A) oo

L1: 10,5kAzs, 2,43kA
L2:

L3:

9.34.23

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D —there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Testvoltage: _

L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A

. N/A
- no permanent arcing

N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ) N/A
9.34.23 at a multiple of the current setting and shall Test current:

conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
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- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table Test voltage: v N/A
12A of part1) for 5s (V) estvoltage: __
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: Vv N/A
current shall be measured through each pole, with estvoltage: __
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA
L1: mA
L1 mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "lq" P
- sample 32
P
Type of product ........cooeeevviiieniiiieniiiieniineeenenee s | NCKB-25/1(sample 32)
s . P
Test circuit, figure 9, 10, 11,12........ccceevvveeeeeee.t. | Figure 9
P
type Of SCPD ...ccviiiiiiiiiiiiiiiiiiiieeniiieessiiieeeneene s | RT32-40
. o P
ratings of SCPD, co-ordinationtype 1 ................... |40A
. o N/A
ratings of SCPD, co-ordination type 2 .........ccceoel |-
rated operational current le (A) AC-3 .........ccee....l. | 25A
. P
rated operational voltage (V) 230
prospective current "Iq" (KA) ...oocoeveeiiiiieenieeee . [ 50
Wire size (mm?) type 1 4,0mm?
Wire size (mm?) type 2 mm? N/A
P
test voltage (V) ...covvvveeinieeiiiiee et | L1 258
L2:
L3:
r.m.s. test current (A) .....coccevevericeeriieeenieesieeennee.s | L1 51,5%103 P
L2:
L3:
peak current (A) ....ccccvvveeeiiiiieeiieeee s | L1 113KA P
L2:
L3:
power factor 0,20 P

TRF No. IEC60947 4 1B




Page 119 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1

Clause

Requirement + Test

Result — Remark

Verdict

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
Pt and Ip (A28 1 A) i

L1: 1,58x103/ 2,67x103
L2:
L3:

P

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
Ptand Ip (A2S 1 A) oo

L1:1,89%x10%/ 2,96x103
L2:
L3:

3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
2t and Ip (A2S 1 A) ooiiiiiiiiiiii

L1:
L2:
L3:

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

T|T

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Testvoltage: __

L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A

rated operational current le (A) or power (kW) :

N/A
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Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle=___ N/A
- power factor/time constant N/A
- on-time (ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
. N/A
- no welding of the contacts
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ]
9.34.23 at a multiple of the current setting and shall Test current: N/A
conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
- the main circuit
- the other circuits
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- the exposed conductive parts
- the enclosure or mounting plate

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 part1) for 5s (V)

Test voltage:

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

Testvoltage: _

L1: mA
L2: mA
L3: mA

N/A
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. . . P

9.3.1 Compliance with performance requirements

C) TEST SEQUENCE 3
Sample No.34 to No.37, NCK5-32/2, Us:240VAC, 50/60Hz, 2P
- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions P
If devices tested in free air may also be used in an P
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance P
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken
Maximum le and maximum Ue for AC-3 are _ o P
covered le=32A; Ue=AC400V
Sub clause 8.3.4.1.2 of part 1 applies except that, n iral N/A
for type “1” co-ordination, the fusible element F and heutra
resistor are replaced by a solid 6 mm2wire of 1,2 m |[] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
P
Rated control supply voltage............ccccccceeevnnnnnee. . [AC240V; 50/60HZ
9.3.4.2.1 |Test at the prospective current "r": P
P
type of product..........cccocveveieiiiiiiiiiiieeensiicieneeeee.. . | NCKB-32/2(Sample No.34)
T . P
test circuit, figure 9, 10, 11,12 ..........eeeevveuuveeeeee...t. | Figure 10
P
type of SCPD ....cccooviiviiiiiiiiiiiiiiiiiiiiieeee et | FUSE, RT32-50
. A P
ratings of SCPD, co-ordinationtype 1 ................... |50A
. A N/A
ratings of SCPD, co-ordination type 2 .................. : /
. P
rated operational current le (A) AC-8a .................. |32
. P
rated operational voltage (V) ....cccccovevvveeeeeennnnnnn . [ 400
. P
prospective current "r" (kA) (table 12).................... |3
o P
Wire size (mm?) type 1 410mm?
. . N/A
Wire size (mm?) type 2 __ mm? /
P
test voltage (V) ..ooooovviiiiiiieeiiiiiiiiiiceee e [ L1446
L2:
L3:
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r.M.S. test Current (A) ...ccccevveeeeinieee e

L1: 3,0x108
L2:
L3:

P

peak CUrrent (A) ......oooiiiieieriiiiee e

L1: 4,32x108
L2:
L3:

power factor

0,89

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
2dt and Ip (A2S / A) oo

L1: 6,45kAzs, 1,78kA

L2:
L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
At and Ip (A2S 7 A) oo

L1: 6,39kAzs, 1,82kA
L2:

L3:

9.34.23

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D —there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Test voltage:
L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A

. N/A
- no permanent arcing

N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ) N/A
9.34.23 at a multiple of the current setting and shall Test current:

conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
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- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table Test voltage: N/A
12A of part1) for5s (V) estvoitage:
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA
L1: mA
L1 mA
9.3.4.2.1 |Test at the prospective current "r": P
Sample No.34
P
type of product........ccccceeviiiiiiiiiiieiiiieniceeeeenn . | NCKB-32/2(Sample N0.34)
L . P
test circuit, figure 9, 10, 11, 12........cccceeevneee..een s | Figure 10
P
type Of SCPD ...c.ceevviiiiiiiiiiiiiiiiiiiiecsiiieeesiieeeeeeene s | FUSE, RT32-50
. o P
ratings of SCPD, co-ordinationtype 1 ................... |50A
. o N/A
ratings of SCPD, co-ordination type 2 ..................
. P
rated operational current le (A) AC-8a .................. [32
rated operational voltage (V) .....ccococevevicvieennnnee.t. 400
prospective current "r" (kA) (table 12)...................t |3
Wire size (mm?) type 1 6,0mm? P
Wire size (mm?) type 2 mm? N/A
P
test voltage (V) ...covvveeiiiieiiiiieiiieee i | L1446
L2:
L3:
P
r.m.s. test current (A) ....cccoceevveeniceeviieenieesieeeneeee.s | L1:3,0x108
L2:
L3:
peak current (A) ...cccoeeeeeveieeeiieesiee e et | L104,32%103 P
L2:
L3:
P
power factor 0,89
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1. one breaking operation of SCPD with all the
switching devices closed prior to the test
12dt and Ip (A2S / A) oo

L1: 6,45kA?s,1,78kA
L2:
L3:

P

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
2dt and Ip (A2S / A) oo

L1: 6,39 kAzs, 1,82kA
L2:
L3:

9.3.4.2.3

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D — there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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| - The adequacy of insulation in according with N/A
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:
| - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V ............ccccvvvereeeerennnns’ estvoltage:
- between each pole and all other poles connected N/A
to the frame of the starter
- between all live parts of all poles connected N/A
together and the frame of the starter
- between the terminals of the line side connected N/A
together and terminals of the other side connected
together
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in open position, at test voltage of 1,1 |1: mA
Ue and shall not exceed 6 mA

L2:. _ mA

L3: mA
Type 2 co-ordination (all devices) N/A
J - no damage to the overload relay or other parts | Contacts welded N/A
has occurred, except that welding of contactor or n
starter contacts is permitted, if they are easily yes
separated (e.g. by a screwdriver) without significant | [] no
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.
In the case of welded contact as described above, N/A
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.
Operational performance capability (9.3.3.6): N/A
Type of product N/A
utilization category : N/A
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) l/le = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
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- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified N/A
9.3.4.23 ata mult?prie gf the current setting )e/md shall Test current:
conform to the published tripping characteristics, )
according to 5.7.5, both before and after the short- Measured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s ) N/A
(V) but not less than 1000V Test voltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the
other poles connected together and to the N/A
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not
normally connected to the main circuit and: N/A
- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination
switching devices, protected starters and N/A
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:
Dielectric verification test voltage according table N/A

12A of part 1) for 5 s (V)

Test voltage:
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across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the Ieakagg Testvoltage: __ V N/A
current shall be measured through each pole, with
the contacts in the open position, at a test voltage | L1:  mA
of 1,1 Ue and shall not exceed 2 mA 1 mA
L1: mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "lq" P
- sample 36
Type of product .............ceeeeeeeeeeeeeeeeeeeee.. |NCK5-32/2 P
Test circuit, figure 9, 10, 11, 12.............................. |Figure 10 P
type Of SCPD ......oevveeeeeeeeeeceeeeevevevesevcseneneneens. | RT32-50 P
ratings of SCPD, co-ordination type 1 ................... |50A P
ratings of SCPD, co-ordination type 2 ........cccccceeet |- NIA
rated operational current le (A) AC-3 .......ccccceweeeens | 32A P
rated operational voltage (V) 400 P
prospective current "19" (KA) ......cccccceecvnvernrnrnnnnnns |50
Wire size (mm?) type 1 6,0mm? P
Wire size (mm?) type 2 __mm? N/A
testvoltage (V) ..o | L1 446 P
L2:
L3:
r.m.s. test current (A) ........ccceveeeeviieeeeviieeeeeeeeeen s | L1:50,2x108 P
L2:
L3:
peak current (A) .....ccccecvevvieriinininineeieieieieeennn.s | L1: 105KA P
L2:
L3:
power factor 0,25 P
1. one breaking operation of SCPD with all the L1: 7,13x10%/ 5,45%x103 P
switching devices closed prior to the test L2:
Ptand Ip (A2S [ A) oo | L3
2. one breaking operation of SCPD by closing the |L1:7,21x10%/ 5,61x103 P
contactor or starter on to the short-circuit L2:
Ptand Ip (A2S [ A) oo | L3
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3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
Pt and Ip (A28 / A) oo

L1:
L2:
L3:

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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| - The adequacy of insulation in according with N/A
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:
| - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V ............ccccvvvereeeerennnns’ estvoltage:
- between each pole and all other poles connected N/A
to the frame of the starter
- between all live parts of all poles connected N/A
together and the frame of the starter
- between the terminals of the line side connected N/A
together and terminals of the other side connected
together
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in open position, at test voltage of 1,1 |1: mA
Ue and shall not exceed 6 mA

L2: mA

L3: mA
Type 2 co-ordination (all devices) N/A
J - no damage to the overload relay or other parts | Contacts welded N/A
has occurred, except that welding of contactor or n
starter contacts is permitted, if they are easily yes
separated (e.g. by a screwdriver) without significant | [] no
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.
In the case of welded contact as described above, N/A
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.
Operational performance capability (9.3.3.6): N/A
Type of product N/A
utilization category : N/A
rated operational voltage Ue (V) N/A
rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) lle=__ N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
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- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts NIA
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified
9.3.4.23 ata mult?prie gf the current setting gnd shall Test current: N/A
conform to the published tripping characteristics, )
according to 5.7.5, both before and after the short- Measured:
circuit test.
L The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 shall be verified by a N/A
dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:
L - dielectric verification test voltage (2 Ue) for 5 s ) N/A
(V) but not less than 1000V Test voltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A
normally connected to the main circuit and:
- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table N/A

12A of part 1) for 5s (V)

Test voltage:
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across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage N/A

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

Test voltage:

L1: mA
L2: mA
L3: mA
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. . . P

9.3.1 Compliance with performance requirements

C) TEST SEQUENCE 3
Sample No.38 to No.41, NCK5-25/2, Us:240VAC, 50/60Hz, 2P
- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions P
If devices tested in free air may also be used in an P
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance P
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken
Maximum le and maximum Ue for AC-3 are _ o P
covered le=25A; Ue=AC400V
Sub clause 8.3.4.1.2 of part 1 applies except that, n iral N/A
for type “1” co-ordination, the fusible element F and heutra
resistor are replaced by a solid 6 mm2wire of 1,2 m |[] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
P
Rated control supply voltage............ccccccceeevnnnnnee. . [AC240V; 50/60HZ
9.3.4.2.1 |Test at the prospective current "r": P
P
type of product..........cccccveveeeiiiiiiieieeenniicieneeeee.. . | NCK5B-25/2(Sample No0.38)
L . P
test circuit, figure 9,10, 11,12 ..........eeeeevevveeeeee...t. | Figure 10
P
type of SCPD ....cccoevviviiiiiiiiieiiiiiiiiiiieeeee st | FUSE, RT32-40
. A P
ratings of SCPD, co-ordinationtype 1 .................. |40A
. A N/A
ratings of SCPD, co-ordination type 2 .................. : /
. P
rated operational current le (A) AC-8a ................. |25
. P
rated operational voltage (V) ....cccccoevevvveeeeeennnnnnn . [ 400
. P
prospective current "r" (kA) (table 12).................... |3
o P
Wire size (mm?) type 1 4,0mm?
. . N/A
Wire size (mm?) type 2 __ mm? /
P
test voltage (V) ..ooooovviiiiiiieeiiiiiiiiiiceee e [ L1446
L2:
L3:
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r.M.S. test Current (A) ...ccccevveeeeinieee e

L1: 3,0x108
L2:
L3:

P

peak CUrrent (A) ......oooiiiieieriiiiee e

L1: 4,32x108
L2:
L3:

power factor

0,89

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
2dt and Ip (A2S / A) oo

L1: 6,45kAzs, 1,78kA

L2:
L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
At and Ip (A2S 7 A) oo

L1: 6,39kAzs, 1,82kA
L2:

L3:

9.34.23

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D —there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Test voltage:
L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) llle = 6 N/A
- power factor/time constant N/A
- on-time (Ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A

. N/A
- no permanent arcing

N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ) N/A
9.34.23 at a multiple of the current setting and shall Test current:

conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
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- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
In case of combination starters, combination N/A
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:
Dielectric verification test voltage according table Test voltage: N/A
12A of part1) for5s (V) estvoitage:
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with estvoltage: __
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA
L1: mA
L1 mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "lq" P
- sample 40
P
Type of product ........coeeevviiieiiiiieniiiieenniieeennnee s | NCK5-25/2
Test circuit, figure 9, 10,11, 12...........eceeeeuveeeeee...:. | Figure 10 P
P
type Of SCPD ...cceviiiiiiiiiiiiiiiiiiiiicesiiicessiineeeneene s | RT132-40
. o P
ratings of SCPD, co-ordinationtype 1 ..................._ |40A
. o N/A
ratings of SCPD, co-ordination type 2 .........ccceoel |-
rated operational current le (A) AC-3 .........cceeeee..l. | 25A
. P
rated operational voltage (V) 400
prospective current "Iq" (KA) ..oooooeveeiiiiieinneeee . [ 50
Wire size (mm?) type 1 4,0mm?
Wire size (mm?) type 2 mm? NIA
P
test voltage (V) ...evveeeiiiiiiiiiiieiieeee v | L1 446
L2:
L3:
r.m.s. test current (A) .....ccocevveeviceeriinenieesieeenneee.s | L1:50,2%103 P
L2:
L3:
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peak Current (A) ......ooooiiieieiiiieee e

L1: 105kA
L2:
L3:

power factor

0,25

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
Pt and Ip (A2S 1 A) oo

L1: 7,13x103/ 5,45%x103
L2:
L3:

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
Pt and Ip (A2S 1 A) oo

L1: 7,21x103/ 5,61x103
L2:
L3:

3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
2t and Ip (A2S [ A) ooiiiiiiiiiii

L1:
L2:
L3:

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

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

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

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D — there is no cracking or breaking of an insulating
base to the extent that the integrity of mounting of a
live part is impaired

Both types of co-ordination (combination starters and protected starters only):

N/A

E — 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:

N/A

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
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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

| - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r’ and “Iq” 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:

N/A

| - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V ..........cccccccenvnnnnnnnnnnnnns

Test voltage:

N/A

- 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

Test voltage:
L1: mA

L2: mA

L3: mA

N/A

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
[Jyes
[]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):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
-testcurrent (A) lle=__ N/A
- power factor/time constant N/A
- on-time (ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
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: N/A
. N/A
- no permanent arcing
N/A
- no flash-over between poles
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified ]
9.34.23 at a multiple of the current setting and shall Test current: N/A
conform to the published tripping characteristics, M q
according to 5.7.5, both before and after the short- easured:
circuit test.
L The adequacy of insulation in according with N/A
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:
L - dielectric verification test voltage (2 Ue) for 5 s Test voltage: N/A
(V) but not less than 1000V estvoltage:
- between all the terminals of the main circuit N/A
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
- between each pole of the main circuit and the N/A
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
- between each control and auxiliary circuit not N/A

normally connected to the main circuit and:
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- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate

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 part1) for5s (V)

Test voltage:

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

Testvoltage: _

L1: mA
L2: mA
L3: mA

N/A
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9.3.1 Compliance with performance requirements N/A

d) TEST SEQUENCE 4 N/A
- Verification of ability to withstand overload currents: Clause 9.3.5 N/A
( applicable for contactors only)

9.3.5 Verification of ability to withstand overload currents N/A
Overload current withstand capability of contactors AC-3 and AC-4: N/A
ambient temperature (°C) ......cccoceeiiiiiiiiiiiiiininnnns NIA
rated operational current le (A) max. AC-3 ........... NIA
test current (I€) (A) .oooeeeeeeiiieieeeeee NIA
duration of test: 10S ..ooiiiviiiiiiiieiie e N/A

N/A

After the test, the contactor shall be substantially in

the same condition as before the test (visual

inspection)
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9.3.1 Compliance with performance requirements P
e) TEST SEQUENCE 5

Sample No.43, NCK5-25/2, Us:240V, 50/60Hz, 2P

- Verification of mechanical properties of terminals: Clause 8.2.4 of IEC 6947- P

1:2007,9.2.1 and 9.2.2

- Verification of degrees of protection of enclosed contactors and starters (see

annex C of part 1)
8.2.4 Verification of mechanical properties of terminals (see 8.2.4 part 1 above) P
part 1
Annex C | Verification of degrees of protection of enclosed (see 8.2.3 part 1 above) P
Part 1 contactors and starters
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EMC tests N/A
Sub. Clause 8.3.2.1, 8.3.2.3 and 8.3.2.4 of part 1 N/A
apply
In agreement with the manufacturer one EMC test N/A
or all EMC may conducted on one sample
The test sample shall be in the open or closed N/A
position, whichever is the worse, and shall be
operated with the rated supply.
9.4 ELECTROMAGNETIC COMPATIBILITY TESTS N/A
9.4.2 Immunity (for equipment incorporating electronic circuits) N/A
Tests of table 13........coooiii ] N/A
Special requirements are specified in clause 9.4.2.1
t09.4.2.6
9421 Performance of the test sample during and after the test N/A
Unless otherwise specified, performance criterion 2 | Criterion : N/A
applies, see clause 8.3.2.2
9.4.2.2 Electrostatic discharges N/A
The test shall be conducted using the method of N/A
IEC 61000-4-2
No loss of performance during the tests See N/A
9.4.2.3 Electromagnetic field N/A
The test shall be conducted using the method of N/A
IEC 61000-4-3
No loss of performance during the tests See N/A
9424 Fast transient bursts N/A
The test shall be conducted using the method of N/A
IEC 61000-4-4
No loss of performance during the tests See N/A
9.4.25 Surges (1,2/50 ps — 8/20 ps) N/A
The test shall be conducted using the method of N/A
IEC 61000-4-5
No loss of performance during the tests See N/A
9.4.3 Emission N/A
Tests of table 14 and 15.......ccccceevvevceeviie el N/A
Special requirements are specified in clause 9.4.3.1
t09.4.3.2
For equipment designed for environment A, a N/A
suitable warning shall be given to the user (for
example in the instruction manual) stipulating that the
use of this equipment in environment B may cause
radio interference in which case the user may be
required to employ additional mitigation methods
9.4.3.1 Conducted radio-frequency emission tests N/A
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The test shall be conducted using the method of N/A
CISPR 11
The equipment shall not exceed the levels given in See N/A
table 14 and no loss of performance during the tests

9.4.3.2 Radiated radio-frequency emission tests N/A
The test shall be conducted using the method of N/A
CISPR 11
The equipment shall not exceed the levels givenin | See N/A
table 15 and no loss of performance during the tests
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N/A
TEST SEQUENCE Annex B /
. N/A
Special tests
. . N/A
Annex B2 | Mechanical durability
. . - . N/A
By convention, the mechanical durability of a design
of contactor or starter is defined as the number of
no-load operating cycles which would be attained or
exceeded by 90 % of all the apparatus of this
design before it becomes necessary to service or
replace any mechanical parts; however, normal
maintenance including replacement of contacts as
specified in B.2.2.1 and B.2.2.3 is permitted
. N/A
numbers of no-load operating cycles
.. N/A
B.2.2.1 Condition of the contactor or starter for tests /
. N/A
The contactor or starter shall be installed as for /
normal service; in particular, the conductors
shall be connected in the same manner as for
normal use
. N/A
During the test, there shall be no voltage or current
in the main circuit
. N/A
The contactor or starter may be lubricated before
the test if lubrication is prescribed in normal service
. . N/A
B.2.2.2 Operating conditions
. N/A
The coils of the control electromagnets shall be /
supplied at their rated voltage and, if
applicable, at their rated frequency
. . . . . N/A
If a resistance or an impedance is provided in
series with the coils, whether short-circuited
during the operation or not, the tests shall be
carried out with these elements connected as in
normal operation
N/A

Pneumatic and electro-pneumatic contactors or
starters shall be supplied with compressed air

at the rated pressure
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Manual starters shall be operated as in normal

service

N/A

B.2.2.3

Test procedure

N/A

a) The tests are carried out at the frequency of
operations corresponding to the class of
intermittent duty. However, if the manufacturer
considers that the contactor or starter can

satisfy the required conditions when using a higher

frequency of operations, he may do so.

N/A

b) In the case of electromagnetic and electro-
pneumatic contactors or starters, the duration
contactor or starter and the time for which the coil is
not energized shall be of such a duration that the
contactor or starter can come to rest at both

extreme positions.

N/A

The number of operating cycles to be carried out
shall be not less than the number of no-load

operating cycles stated by the manufacturer

N/A

The verification of mechanical durability may be

made separately on the various components of the
starter which are not mechanically linked together,
unless a mechanical interlock not previously tested

with its contactor is involved

N/A

¢) For contactors or starters fitted with releases with
shunt coils or undervoltage releases, at
least 10 % of the total number of opening

operations shall be performed by these releases

N/A

d) After each tenth of the total number of operating
cycles given in B.2.1 has been carried
out, it is permissible before carrying on with the

test:

N/A

- to clean the whole contactor or starter without

dismantling;

N/A

TRF No. IEC60947 4 1B




Page 151 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1

Clause

Requirement + Test

Result — Remark

Verdict

- to lubricate parts for which lubrication is
prescribed by the manufacturer for normal

Service;

N/A

- to adjust the travel and the pressure of the
contacts if the design of the contactor or

starter enables this to be done

N/A

e) This maintenance work shall not include any

replacement of parts.

N/A

f) In the case of star-delta starters, the built-in
device causing time-delay between closing on
star connection and closing on delta connection, if

adjustable, may be set at its lowest value.

N/A

0) In the case of rheostatic starters, the built-in
device causing time-delay between closing of
the rotor switching devices, if adjustable, may be

set at its lowest value.

N/A

h) In the case of auto-transformer starters, the built-
in device causing time-delay between

closing on the starting position and closing on the
ON position, if adjustable, may be set at its lowest

value.

N/A

B.2.24

Results to be obtained

N/A

Following the tests of mechanical durability, the
contactor or starter shall still be capable of
complying with the operating conditions specified in
8.2.1.2 and 9.3.3.2 at room temperature.

N/A

There shall be no loosening of the parts used for
connecting the conductors

N/A

Any timing relays or other devices for the automatic
control shall still be operating

N/A

B.2.2.5

Statistical analysis of test results for contactors or
starters

N/A

The mechanical durability of a design of a contactor
or starter is assigned by the manufacturer and
verified by a statistical analysis of the results of the
tests

N/A

For contactors or starters which are produced in
small quantities, the tests described in B.2.2.6 and
B.2.2.7 do not apply

N/A
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However, for contactors or starters which are
produced in small quantities and which also

differ from a basic design only by minor variations
without notable influence on characteristics, the
manufacturer may assign mechanical durability on
the basis of experience with similar designs,
analysis, properties of materials, etc., and on the
basis of the analysis of test results on large quantity
production of the same basic design

N/A

After this assignment, one of the two tests
described below shall be performed. It should be
selected by the manufacturer as being the most
suitable in each case, for example according

to the quantities of planned production or according
to the conventional thermal current

N/A

B.2.2.6

Single 8 test

N/A

Eight contactors or starters shall be tested to the
assigned mechanical durability

N/A

If the number of failures does not exceed two, the
test is considered passed

N/A

B.2.2.7

Double 3 test

N/A

Three contactors or starters shall be tested to the
assigned mechanical durability

N/A

The test is considered passed if there is no failure,
and failed if there is more than one failure.

Should there be one failure, then three additional
contactors or starters are tested up to assigned
mechanical durability and, providing there is no
additional failure, the test is considered passed.
The test is failed if at any time there is a total of two
or more failures

N/A

B.2.2.8

Other methods

N/A

Other methods given in IEC 60410 can also be
used. The maximum acceptance quality level
shall be 10 %.

N/A

Annex B3

Electrical durability

With respect to its resistance to electrical wear, a
contactor or starter is by convention characterized
by the number of on-load operating cycles
corresponding to the different utilization categories
given in Table B.1 which can be made without
repair or replacement

N/A

Since, for star-delta, two-step auto-transformer and
rheostatic rotor starters, the operation is

subjected to large variations in the service
conditions, it is deemed convenient not to give
standard values for the test conditions

N/A

However, it is recommended that the manufacturer
indicate the electrical durability of the starter for
stated service conditions; this electrical durability
may be estimated from the results of tests on the
component parts of the starter

N/A
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For categories AC-3 and AC-4, the test circuit shall N/A
comprise inductors and resistors so arranged as to
give the appropriate values of current, voltage and
power factor given in Table B.1; moreover, for AC-
4, the test circuit testing the making and breaking
capacity shall
be used, see 9.3.3.5.2
In all cases, the speed of operation shall be chosen N/A
by the manufacturer
The tests shall be taken as valid if the values N/A
recorded in the test report differ from the values
specified only within the following tolerances:
- current: £5 %;
- voltage: +5 %
Tests shall be carried out with the contactor or the N/A
starter under the appropriate conditions of
B.2.2.1 and B.2.2.2 using the test procedure, where
applicable, of B.2.2.3, except that
replacement of contacts is not permitted
In the case of starters, if the associated contactor N/A
has already satisfied an equivalent test, the
test need not be repeated on the starter
Type of product N/A
utilization category : N/A
rated operational voltage Ue (Vac) N/A
rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 : L1: N/A
L2:
L3:
-testeurrentl/le = oo | LD NIA
L2:
L3:
. N/A
- power factor/time constant .............c.cccccceveeeen | LL:
L2:
L3:
. N/A
- operating cycles (ops/h)
. N/A
= ON-tME (MS) eeiiiiiiiii e
. N/A
- number of make/break operations .....................
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (KHz) ....cccooovviiiiiiiiicid N/A
. N/A
Measured oscillatory frequency (kHz) .................:
N/A
L= 1 (0 PP
Behaviour and condition during and after the test: N/A
N/A

- ho permanent arcing
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- 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

8.3.34.1
4) b) part 1

Dielectric verification

N/A

test voltage (2 Ue, min 1000V) for 5 sec. (Vac) .....:

Test voltage:

Vac

N/A

No flashover or breakdown

N/A

B.3.3

Statistical analysis of test results for contactors or
starters

N/A

The electrical durability of a design of a contactor or
starter is assigned by the manufacturer and verified
by a statistical analysis of the results of the tests.
One of the three test methods shall be selected by
the manufacturer between B.3.3.1, B.3.3.2 and
B.3.3.3 as being the most suitable for example
according to the quantities of planned production or
according to the conventional thermal current

N/A

For contactors or starters which are produced in
small quantities, the tests described in B.3.3.1 and
B.3.3.2 do not apply. However, for contactors or
starters which are produced in small quantities and
which also differ from a basic design only by minor
variations without notable influence on
characteristics, the manufacturer may assign
electrical durability on the basis of experience with
similar designs, analysis, properties of materials,
etc., and on the basis of the analysis of test results
on large quantity production of the same basic
design

N/A

B.3.3.1

Single 8 test

N/A

Eight contactors or starters shall be tested to the
assigned electrical durability.

N/A

If the number

of failures does not exceed two, the test is
considered passed

N/A

B.3.3.2

Double 3 test

N/A

Three contactors or starters shall be tested to the
assigned electrical durability

N/A
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The test is considered passed if there is no failure, N/A
and failed if there is more than one failure.
Should there be one failure, then three additional N/A
contactors or starters are tested up to assigned
electrical durability and, providing there is no
additional failure, the test is considered passed.
The test is failed if at any time there is a total of two N/A
or more failures
B.3.3.3 Other methods N/A
Other methods given in IEC 60410 can also be used. N/A
The maximum acceptance quality level shall be
10 %.
Annex B4 | Co-ordination at the crossover current between the starter and associated SCPD N/A
B.4.2 Condition for the test for the verification of co-ordination at the crossover current by N/A
a direct method
B.4.3 Test at lower current N/A
N/A
SEESECUITENE = oo
N/A
- test VOltage = ....cccccee
N/A
- POWEY faCIOr = ...
. . N/A
- supplied voltage for coil = .....ccccceeiiiiiiiiiiid /
Test at higher current N/A
N/A
S EESECUITENE = oo
N/A
-test voltage = ..o
N/A
- POWET fACION = i
. . N/A
- supplied voltage for coil = .....ccccceeiiiiiiiiiiid /
. N/A
B.4.1 With the starter and the SCPD closed, the test /
currents stated in B.4.3 shall be applied by a
separate closing device. In each case, the device
tested shall be at room temperature.
. . N/A
After each test, it is necessary to inspect the SCPD, /
reset the overload relay and the release of the
circuit-breaker, if necessary, or to replace all fuses
if at least one of them has melted
- N/A
B.4.4.2 After the test at the lower current (i) in B.4.3, the /

SCPD shall not have operated and the overload
relay or release shall have operated to open the

starter. There shall be no damage to the starter
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After the test at the higher current (i) in B.4.3, the
SCPD shall have operated before the starter. The
starter shall meet the conditions of 9.3.4.2.3 for the

type of co-ordination stated by the manufacturer

N/A

B.4.5

Verification of co-ordination at the crossover current

by an indirect method

N/A

The indirect method consists in verifying on a
diagram (see Figure B.1) that the following
conditions for the verification of co-ordination at the
crossover current are met:

N/A

- the time-current characteristic of the overload
relay/release, starting from cold state,

supplied by the manufacturer, shall indicate how
the tripping time varies with the current

up to a value of at least Ico; this curve has to lie
below the time-current characteristic of

the SCPD up to Ico;

N/A

0- lcd of the starter, tested as in B.4.5.1, shall be
higher than Ico;

N/A

- the time-current withstand characteristic of the
contactor, tested as in B.4.5.2, shall be above the
time-current characteristic (starting from cold state)
of the overload relay up to Ico.

N/A

B.45.1

Test for lcd

N/A

The contactor or starter shall make and break the
test current (Icd) for the number of operating cycles
given in Table B.2. This is made without the SCPD
in the circuit.

N/A

During the test, there shall be no permanent arcing,
no flash-over between poles, no

blowing of the fusible element in the earth circuit
(see 9.3.4.1.2) and no welding of contacts;

N/A

after the test the contacts shall operate correctly
when the contactor or starter is switched by the
applicable method of control

N/A

the dielectric properties of the contactors and
starters shall be verified by a dielectric test on the
contactor or starter using an essentially sinusoidal
test voltage of twice the rated operational voltage
Ue used for the led test, with a minimum of 1 000 V.
The test voltage shall be applied for 60 s, as
specified in 8.3.3.4.1 of IEC 60947-1,

items 2) ¢) i) and 2) ¢) ii.

N/A

B.4.5.2

Time —current characteristic withstand capability

N/A

This characteristic is issued by the manufacturer
and the values are obtained according to the

test procedure specified in 9.3.5 but with
combinations of overload currents and durations to
establish the characteristic at least up to Ico, in
addition to those stated in 8.2.4.4.

N/A
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This characteristic is valid for overload currents, N/A
starting with the contactor at room temperature.
The minimum cooling duration required by the
contactor between two such overload tests should
be stated by the manufacturer.
9.3.5 Verification of ability to withstand overload currents N/A
Overload current withstand capability of contactors AC-3 and AC-4: N/A
. N/A
ambient temperature (°C) ....ccccocveeeeiiiiiiiiiieeeeen /
. N/A
rated operational current le (A) max. AC-3 ........... /
N/A
test current (I€) (A) .oooeeeeeiiiiiiie /
duration of test: 10 S ..eevieieeiiiiiiiiiiiiieee i N/A
N/A

After the test, the contactor shall be substantially in
the same condition as before the test (visual

inspection)
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TEST SEQUENCE Annex F N/A
Requirements for auxiliary contact linked with power contact (mirror contact) N/A
F7.2a) Contact NIA
. " N/A
F7.2a) Contacts kept in closed position by
Measurement method N/A
N/A
Table F.1 | Test voltage (kV)
Type of products: N/A
with N/A
with N/A
. . N/A
F7.3 Test after conventional operational performance
with N/A
with N/A
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TEST SEQUENCE Annex H N/A
Extended functions within electronic overload relays NIA
T.3 Classification of electronic overload relays [] Current and voltage NIA
Part 1 asymmetry relay or release.
[] Over-voltage relay or
release.
[] Ground/earth fault sensing
relay or release.
[] Phase reversal relay or
release.
T.4 Types of relays with ground/earth fault detection ] Type CI-A and CI-B NIA
Part 1 function [ ] Type ClI-A and CII-B
T.5 Performance requirements NIA
Part 1
T.5.1 Limits of operation of ground/earth fault electronic NIA
Part 1 overload relays
A ground/earth fault overload relay, when NIA
associated with a switching device, shall operate to
open the switching device according to the
requirements given in Table T.1.
For relays or releases with a ground/earth fault NIA
current setting range, the limit of operation of the
relay shall be verified at the lowest and highest
settings.
T.5.2 Limits of operation of ground/earth fault current NIA
Part 1 sensing electronic relays

Type CII(-A and —B)
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A ground/earth fault current sensing electronic relay
Cll, when associated with a switching

device, shall not initiate operation of the switching
device, in the presence of a ground/earth

fault current, when the fault current in any phase
reaches or exceeds 95 % the current setting

lic (see T.4) and shall operate to open the
equipment when the fault current in any phase is

75 % or less of lic

N/A

T.5.3
Part 1

Limits of operation of voltage asymmetry relays

N/A

A voltage asymmetry relay, when associated with a
switching device, shall operate to open

the switching device within 120 % of the time
setting and shall operate to prevent the closing

of the switching device when the voltage
asymmetry is above 1,2 times the voltage

asymmetry setting.

N/A

T.54
Part 1

Limits of operation of phase reversal relays

N/A

A phase reversal relay, when associated with a
switching device, shall permit the closing of

the equipment when the voltage sequence of
phases on the line side of the starter is the
same as the voltage sequence setting. After
interchanging two phases, the phase reversal
relay shall prevent the completion of the closing

operation of the switching device.

N/A

T.5.5
Part 1

Limits of operation of current imbalance relays

N/A
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A current imbalance relay, when associated with a
switching device, shall operate to open the
equipment within 80 % to 120 % of the time setting
where the current imbalance, defined as

the ratio between the maximum current deviation of
any phase from average current and

the average current lavg, is above 1,2 times the
current imbalance setting, the general tripping
requirements of overload relays given in the

product standard being maintained.

N/A

T.5.6
Part 1

Limits of operation of over-voltage relays and

releases

N/A

a) Operating voltage

An over-voltage relay or release, when associated
with a switching device, shall operate

to open the equipment and shall operate to prevent
the closing of the equipment when the

supply voltage is above the set value, if any, or
above 110 % of the rated voltage of the

relay or release for a defined duration

N/A

b) Operating time

For a time-delay over-voltage relay or release, the
time-lag shall be measured from the

instant when the voltage reaches the operating
value until the instant when the relay or

release actuates the tripping device of the

equipment.

N/A

T.6
Part 1

Tests

N/A

T.6.1
Part 1

Limits of operation of ground/earth fault current
sensing electronic relays

Type Cl and Cll (-A and -B)

N/A
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For overload relays with an adjustable ground/earth
fault current setting, the test shall be
made at the minimum and at the maximum current

settings.

N/A

The test circuit shall be in accordance with Figure
T.1.

N/A

The test shall be made at any convenient voltage

and power factor.

N/A

The test circuit being calibrated at each of the
values of the ground/earth fault operating

current specified in the Table T.1, as applicable,
and the switch S1 being in the closed

position, the test current is suddenly established by

closing switch S2.

N/A

For ground fault current sensing electronic relay
type ClI, the inhibit current shall be set to a
value at least 30 % higher than the maximum

ground/earth fault current setting.

N/A

T.6.2
Part 1

Verification of inhibit function of ground/earth fault
current sensing electronic

relays Type CIlI (-A and -B)

N/A

For overload relays with an adjustable ground/earth
fault current setting, the test shall be

made at the lowest setting.

N/A

For overload relays with an adjustable inhibit
current setting lic, the test shall be made at the

minimum and at the maximum lic settings.

N/A

Each phase has to be tested separately

N/A

The impedance Z is adjusted so as to let a current flow in the circuit equal to:

N/A

a) 95 % the inhibit current lic
The switch S1 being in the closed position, the test

current is established by closing switch S2.

N/A

The overload relay shall not initiate the opening of

the switching device.

N/A
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b) 75 % the inhibit current lic N/A
The switch S1 being in the closed position, the test
current is established by closing switch S2.
The overload relay shall initiate the opening of the N/A
switching device.
N/A
T.6.3 Current asymmetry relays
Part 1
o . . N/A
80 % < Trip time < 120% of time setting Itest: A,
tripping after S
N/A
T.6.4 Voltage asymmetry relays
Part 1
. . N/A
Test voltage setting : 1,0 times the voltage Test voltage: V,
asymmetry setting
Trip time < 120% of time setting tripping after S
Test voltage >1,2 times the voltage asymmetry [] prevent to close
setting [ ] did not prevent to close
N/A
T.6.5 Phase reversal relays
Part 1
N/A
) ) The phase reversal relay
Voltage sequence of the line side of the starter are )
_ permits to close the
the same as voltage sequence setting .
equipment
The phase reversal relay N/A
After interchange of two phases prevents closing of the
equipment
N/A
T.6.6 Over-voltage relays /
Part 1
a) operating voltage: U supply= \% N/A
shall operated to open or prevent the closing if U Uset = V
supply > Uset or > 110 % Un or > time setting Time setting= S
b) operating time: Time setting= S N/A
time lag shall be measured from the instant when | Voltage operating
the voltage reaches the operating value until the Value = V
instant when the relay or release actuates the Timelag = s
device of the equipment
H.3.2 Limits of electronic overload relay with main circuit N/A

under-voltage restarting function
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When under-voltage or loss of voltage occurs in the main circuit, the relay will N/A
operate. The following applies
a) if the voltage resumes within T1 (off-time for N/A
immediate reset), the overload relay shall
control the starter circuit to immediately restore the
running condition;
. N/A
b) if the voltage resumes between T1 and T2 (off-
time for reset), the relay shall reset to
the starting sequence,;
. N/A
c) if the voltage resumes after T2, the relay shall
not reset automatically.
T1 and T2 are adjustable, and the value of T2 is N/A
greater than T1.
N/A
The tolerance of the threshold voltage and of the
time settings shall be specified by the manufacturer
but no more than £10 %. If the time setting value is
lower than 1 s, the manufacturer shall state the
tolerances.
. N/A
H.4 Test of the control functions
The test of the control functions shall be verified N/A
according to H.3, and each control function
should be verified at least 3 times.
N/A

For restart functions, the detection time for a
voltage dip and the delay of restarting shall be

verified according to H.3.
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TEST SEQUENCE Annex K N/A
Procedure to determine data for electromechanical contactors used in functional N/A

safety applications.

See
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TEST SEQUENCE Annex M (part 1) N/A
Hot wire ignition (HWI) test N/A
M.1.1 Five samples of each material shall be tested. The N/A
samples shall be 150 mm long by 13 mm wide, and
of uniform thickness stated by the material
manufacturer.
Edges shall be free from burrs, fins ect.
M.1.2 A (250 £5 mm) length of nichrome wire (80% N/A
nickel, 20% chromium , iron free) approximately 0,5
mm diameter and having a cold resistance of
approximate. 5,28 Q/m shall be used.
The wire shall be connected in a straight length to a
variable source of power which is adjusted to cause
a power dissipation of 0,26 W/mm in the wire for a
period of 8to 12 s.
After cooling, the wire shall wrapped around a
sample to form five complete turns spaced 6 mm
apart
M.1.3 The wrapped sample shall be supported in a N/A
horizontal position and the ends of the wire
connected to the variable power source, which is
again adjusted to dedicate 0,26 W/mm
In the wire (see fig M.1)
M.1.4 Start the test by energizing the circuit so that a N/A
current is passed through the heater wire yielding a
linear power density of 0,26 W/mm
M.1.5 Continue heating until the test specimen ignites. Ignited after: N/A
When ignition occurs, shut of power and record 1) S
time to ignite 2) S
Discontinue the test if ignition does occur within 120 3) S
s. For specimens that melt through the wire without 4) S
ignition, discontinue the test when the specimen is 5) S
no longer in intimate contact with all five turns of the | Melt trough all 5 turns:
heater wire. 1) S
2) S
3) S
4) S
5) S
M.1.6 The test shall be repeated on remaining samples Ignited after: N/A
1) S
2) S
3) S
4) S
5) S
Melt trough all 5 turns:
1) S
2) S
3) S
4) S
5) S
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The follow information shall be recorded:
Material:
Thickness:
Colour:
The average ignition time

mm

s((J<15s[]>155)

N/A

M.2

Arc ignition test

N/A

M.2.1

Three samples of each material shall be tested.
The samples shall be 150 mm long by 13 mm wide
and of uniform thickness stated by the material
manufacturer. Edges shall be free from burrs, fins,
act.

N/A

M.2.2

The tests shall be made with a pair of test
electrodes and a variable inductive impedance load
connected in series to a source of 230 Vac, 50 Hz
or 60 Hz (see Figure M.2)

N/A

M.2.3

One electrode shall be stationary and the other
movable. The stationary electrode consist of a 8
mm? to 10 mm? solid copper conductor having a
horizontal chisel point with a total angle of 30 °.The
movable electrode shall be a 3 mm diameter
stainless steel rod having a symmetrical conical
point with a total angle of 60°, and shall be capable
of being moved along its own axis. The radius of
curvature for the electrode tips shall not exceed 0,1
mm at the start of a given test. The electrodes shall
be located opposing each other, at an angle of 45°
to the horizontal. With the electrodes short-
circuited, the variable inductive impedance load
shall be adjusted until the current is 33 A at a power
factor of 0,5.

N/A

M.2.4

The sample under test shall be supported
horizontally in air so that the electrodes, when
toughing each other, are in contact with the surface
of the sample. The movable electrode shall be
manually or other wise controlled so that it can be
withdrawn along its axis from contact with the
stationary electrode to break the circuit, lowered to
remake the circuit, so as to produce a series of
arcs at a rate of approximately 40 arcs/min, with a
separation speed of (250 + 25 mm/s)

N/A

M.2.5

The test is to be continued until ignition of the
sample occurs, a hole is burned through the
sample, or a total of 200 cycles has elapsed.

Material:
Ignitions or hole burns
1) _
2) _
3) _

N/A
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Material: __~ N/A
Ignitions or hole burns
1) _
2) _
3) __ _
M.2.6 The average number of arcs to ignition and Material: N/A
thickness of each set of specimen shall be Thickness: __ mm
recorded Average number
The hot wire ignition (HWI) and arc ignition (Al) test |of arcs:
value requirements related to the material’s Flammability category:
flammability category are indicated in Table M.1
Material: N/A
Thickness: _ mm
Average number
ofarcs:

Flammability category:

TRF No. IEC60947 4 1B




Page 169 of 175

A TUVRheinland®

Report No. 15079369 002

IEC 60947-4-1

Clause

Requirement + Test

Result — Remark

Verdict

9.15.2

TEST SEQUENCE Special tests — damp heat, salt mist, vibration and shock

For these special tests, Annex Q of IEC 60947-1 applies with the following

additions.

N/A

Where Table Q.1 of IEC 60947-1 calls for
verification of operational capability, this shall be
done according to 9.3.6.2 of this standard.

N/A

The vibration tests shall be done on the equipment
in the open and closed positions..

N/A

The overload relay shall not trip during the vibration
test

N/A

To check the behaviour of main and auxiliary
contacts, vibration tests can be done under any
current /voltage value.

N/A

The shock test on the equipment shall be done in
the open position.

N/A

For the dry heat test, the equipment shall be in the
close position during the conditioning
period (see 5.3.3 of IEC 60068-2-2)

N/A

For the dry heat test categories A, B and C, the test
may be done without current in the poles and for
categories D, E and F, the test shall be done under
the maximum rated AC-3 current, but may be
limited to 100 A for practical reasons. During the
last hour, the contactor shall be operated 5 times.
During the whole test the overload relay may trip.

N/A

For the low temperature test, the test Ad is to be
chosen instead of the test Ab and the

equipment shall be in the open position during the
cooling period. It shall then be energized

for the last hour.

N/A

For the low temperature test categories A, B and C,
the test may be done without current in the poles
and for categories D, E and F, the test is done
under the maximum rated AC-3 current which

may be limited to 100 A for practical reasons.
During this last hour the contactor shall be
operated 5 times. During the whole test the
overload relay shall not trip.

N/A

For the damp heat test, for categories A, B and C,
the test may be done without current in the

poles. For categories D, E and F the equipment
shall be energized under the maximum rated
AC-3 current for the first cycle and de-energized for
the second cycle. The current may be

limited to 100 A for practical reasons. After
stabilization of the temperature, during the first 2 h
of the first cycle and during the last 2 h of the
second cycle, the contactor shall be operated 5
times. The overload relay may trip only if it is
permitted according to its temperature
characteristic.
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TABLE: Heating Test (Sample No.01, NCK5-40/1, Us:240VAC, 50/60Hz, 1P) P
TeSt VOItage (V) ...eeieeieeiieiie e 10 P
AMDBIENT (CC) ittt 20 P
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) “C)
Terminal 1L1 24 65K
Terminal 2T1 21 65K
Enclosure 9 40K
Coil(Uninterrupted duty) 51 135K
Coil(Interrupted duty) 29 135K
Supplementary information: for main circuit: Ith=40A;
TABLE: Heating Test (Sample No.02, NCK5-32/1, Us:240VAC, 50/60Hz, 1P) P
TeSt VOItage (V)...eeieeieeiieeiiieiie s 10 B
AMDBIENT (CC) ittt 20 B
Thermocouple Locations max. temperature measured, max. temperature limit,
“C) °C)
Terminal 1L1 23 65K
Terminal 2T1 20 65K
Enclosure 7 40K
Coil(Uninterrupted duty) 47 135K
Coil(Interrupted duty) 26 135K
Supplementary information: for main circuit: Ith=32A;
TABLE: Heating Test (Sample No.03, NCK5-25/1, Us:240VAC, 50/60Hz, 1P) P
TeSt VOItage (V)...eeieeieeieeiieiieiiee s 10 B
AMDBIENT (CC) it 20 B
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) °C)
Terminal 1L1 20 65K
Terminal 2T1 21 65K
Enclosure 5 40K
Coil(Uninterrupted duty) 57 135K
Coil(Interrupted duty) 30 135K

Supplementary information: for main circuit: Ith=25A,
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TABLE: Heating Test (Sample No.04, NCK5-40/2, Us:240VAC, 50/60Hz, 2P) P
TesSt VOItage (V) .eeeceeeiii et se e ;|10 P
AMDBIENT (CC) .t e e ;|20 P
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) °C)
Terminal 1L1 30 65K
Terminal 3L2 32 65K
Terminal 2T1 29 65K
Terminal 4T2 30 65K
Enclosure 12 40K
Coil(Uninterrupted duty) 31 135K
Coil(Interrupted duty) 19 135K
Supplementary information: for main circuit: Ith=40A;
TABLE: Heating Test (Sample No.22, NCK5-32/2, Us:240VAC, 50/60Hz, 2P) P
Test VOItage (V). cceeee e . |10 P
AMDBIENt (CC).iiiiiiiiiiiiiie e . |20 P
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) (°C)
Terminal 1L1 27 65K
Terminal 3L2 26 65K
Terminal 2T1 28 65K
Terminal 4T2 25 65K
Enclosure 10 40K
Coil(Uninterrupted duty) 32 135K
Coil(Interrupted duty) 18 135K
Supplementary information: for main circuit: Ith=32A,
TABLE: Heating Test (Sample No.23, NCK5-25/2, Us:240VAC, 50/60Hz, 2P) P
Test VOItAge (V) ..eeeieeeiiie e : |10 P
AMDBIENT (CC) it : |20 P
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) (°C)
Terminal 1L1 23 65K
Terminal 3L2 26 65K
Terminal 2T1 25 65K
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Terminal 4T2 32 65K
Enclosure 8 40K
Coil(Uninterrupted duty) 33 135K
Coil(Interrupted duty) 15 135K

Supplementary information: for main circuit: Ith=25A,;

TABLE: Dielectric Strength P
Test voltage applied between: Test potential applied | Breakdown / flashover
V) (Yes/No)
Between each pole and other poles 7,3 No
Between all the terminals connected together and 7,3 No

the enclosure or mounting plate

Between each auxiliary circuit and the enclosure or 4,9 No
mounting plate

Supplementary information: (Impluse)

TABLE: Electrical Data (in normal conditions) N/A

fuse# | I rated (A) U (V) P (W) I (mA) | fuse (mA) | condition/status

Supplementary information:

TABLE: Power Input Deviation N/A
Input deviation of/at: P rated P measured AP Required A Remark
(W) (W) P

Supplementary information:

TABLE: insulation resistance measurements N/A

Insulation resistance R between: R (MQ) Required R (MQ)
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Between mains poles (primary fuse disconnected)
Between parts separated by basic or supplementary
insulation
Between parts separated by double or reinforced
insulation
Supplementary information:
TABLE: Impact Resistance N/A
Impacts per surface Surface tested Impact energy (Nm) Comments
Supplementary information:

TABLE: Clearance And Creepage Distance Measurements P
clearance cl and creepage Up Ur.m.s. | Required cl required dcr dcr
distance dcr at/of: V) V) cl (mm) (mm) (mm) (mm)
Pole to Pole 690 6000 55 6,0 10,0 11,9
Pole to Live Part 690 6000 55 5,8 10,0 11,2
Supplementary information:

TABLE: Distance Through Insulation Measurements N/A
Distance through insulation di at/of: Ur.m.s. | Testvoltage Required di di

V) (mm) (mm)

Supplementary information:
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TABLE: Ball Pressure Test of Thermoplastics

N/A

Allowed impression diameter (mm) ..........c........ :

Part

Test temperature (°C)

Impression diameter (mm)

Supplementary information:

TABLE: Threaded Part Torque Test

P

Threaded part

Diameter of thread

Column number

Applied torque (Nm)

identification (mm) (1,11, or 1)

Main Circuit M5 I 0,8
Supplementary information:

TABLE: Over-voltage and Under-voltage Test N/A

Test Operating Rated Test voltage | Temperature Comments
condition voltage (V) V) (°C)

supplementary information:

TABLE: Critical components information N/A
Object / part Manufacturer/ Type / model |Technical data Standard Mark(s) of
No. trademark conformity?

)

- Description:

Supplementary information:

D Provided evidence ensures the agreed level of compliance. See OD-CB2039.
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