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Test item description...........cccccce..... :

Magnetic Starter

Trade Mark.......cccoeeeeeeeeeeeeeeeeeeeeeeenen. : m‘

Manufacturer .........cccoccvvevviiieennnnenn, . | DELIXI ELECTRIC LTD
Delixi High Tech Industrial Park, Liushi Town, Yueqing City,
Zhejiang Province, China 325604

Model/Type reference..................... : |HDS3-38

RatingS ... e . | See general product information (page 6)

Responsible Testing Laboratory (as applicable), tes  ting procedure and testing location(s):

X] |Testing Laboratory:

Intertek Testing Services Shanghai

Testing location/ address........cccccevvvices ol

Building N0.86, 1198 Qinzhou Road (North), Shanghai
200233, China

[] |Associated Laboratory:

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

Tested by (name, function, signature)........:

'(VIET: i r|1_|eee r W 1@ J’C.

Approved by (name, function, signature)...:

Allen Wang Al (N oA
v
(Mandated Reviewer) j

[] |Testing procedure: CTF Stage 1:

Testing location/ address........ccccceevvices ool

Tested by (hame, function, signature)........:

Approved by (hame, function, signature)...:

[] |Testing procedure: CTF Stage 2:

Testing location/ address........cccccceevvvccs ool

Tested by (name + signature)......................

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

[] |Testing procedure: CTF Stage 3:

[] |Testing procedure: CTF Stage 4:

Testing location/ address........ccccccvvvics ool

Tested by (name, function, signature)........:

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

Supervised by (name, function, signature) :

TRF No. IEC60947_4_1D
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List of Attachments (including a total number of pa ges in each attachment):

Summary of testing:

Clause Testing items Testing location:

9.3.3.3 Verification of temperature rise Intertek Testing
Services Shanghai

9.3.3.1&9.3.3.2 | Verification of operation and operating limits

9.3.34 Verification of dielectric properties Building No.86, 1198
9.3.35 Verification of rated making and breaking capacities, change- | Qinzhou Road (North),
over ability and reversibility, where applicable Shanghai 200233,
China
9.3.3.6 Verification of conventional operational performance
9.34 Performance under short-circuit conditions
9.35 Verification of ability to withstand overload current

8.2.4 of part 1 Verification of mechanical properties of terminals

Tests performed on main circuit according to IEC/EN 60947-4-1:

Report No. Type Seq. | Seqg. 119 Seq. lll Seq. IVY Seq. V
200300174SHA-002 HDS3-38 1+39 - 69 - 1
Tests performed on auxiliary circuit according to | EC/EN 60947-5-1:

Report No. Type Seq. | Seq. Il Seq.lll | Seq.IV | Seq.V | Segq. VI
200300174SHA-005 | Hps3-38 1 1420 1429 1 ] 1
Note:

a) The other every current;
b) Tested on the min. current, middle current and the max. current;

c¢) Tested on NC & NO with voltage AC220V, AC380V and DC220V.
d) Tested information see report 170902156 SHA-003.

Summary of compliance with National Differences (Li st of countries addressed):

X The product fulfils the requirements of IEC60947-4  -1:2018 and EN60947-4-1:2019.

TRF No. IEC60947_4_1D
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Copy of marking plate:

1

TRF No. IEC60947_4_1D
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Test item partiCulars.........ccoccevveeiiiniies eveveeeree et

Classification of installation and use.............  ........... fixed installation

Supply Connection.........ccccceveeevcieeicieess cveeeeeeeeeeennnl. . Cable connection

Possible test case verdicts:

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

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

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

LIS 1] o T USRI :

Date of receipt of testitem ........ccccocoiiis i : 2020-03-18

Date (s) of performance of testS.........ccccoeees e : From 2020-03-19 to 2020-05-28

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

This test report is valid only being read together with the test reports of 200300174SHA-005 and
170902156 SHA-003, 170902156SHA-008,

Throughout this reporta  [X] comma/ [] point is used as the decimal separator.

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between
Intertek and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the
agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the
agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service
must first be approved in writing by Intertek. The observations and test results in this report are relevant
only to the sample tested. This report by itself does not imply that the material, product, or service is or
has ever been under an Intertek certification program.

Determination of the test conclusion is based on IE C Guide 115 in consideration of measurement
uncertainty.

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 [X] Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided .........ccccevviii i :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies) ......cccccvee  vvveene. : DELIXIELECTRIC LTD
Delixi High Tech Industrial Park, Liushi Town,
Yueqing City, Zhejiang Province, China 325604

TRF No. IEC60947_4_1D
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General product information:

Type: HDS3-38, with metal enclosure

Main circuit:

Rating: Ue=240Vac, 400Vac, 440Vac, 660Vac, Ui=690V, Uimp=6kV, 50/60Hz, IP54,
Us=AC: 36V, 110V, 127V, 220/230V, 240V, 380/400V, 415V, 440V, AC-3

le(A): 12-18 | 17-25 | 23-32 | 30-40

Trip class 10A

Ir(A) 3000A

Iq(A) 50000A

SPCD RT16-00(NT00):50A(12-18A to 23-32A), 80A(30-40A)

remark AC contactor: HDC3-25, HDC3-32, HDC3-38(See report 170902156SHA-003,

170902156SHA-008);
Thermal Relay: HDR3s-25(12-18A to 17-25A),
HDR3s-38(23-32A to 30-40A)

Auxiliary circuit;

a) Company Code
b) Magnetic Starter
c) Design Code
d) Current frame

Ue (V): AC 220 AC 380 DC 220
le (A): AC-15: 1,64 AC-15: 0,95 DC-13: 0,15
Ratings: Ith=5A, conditional short-circuit current: 1kA,
HD S 3-38
a) b) c) d)

TRF No. IEC60947_4_1D
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Test item PartiCUlars .......ccoecvevcee e

- Kind of eqUIPMENT ..o Magnetic Starter
- nUMDEr Of POIES ... 3

- kind of current (.. Or d.C.) ..cvvvviniiiiii D g o

- interrupting Medium...........coin D gip

- method of Operation ... Electromagnetic
- method of CONtrol.........ccccoiiiiiiiie D Aytomatic

- method of change-over for particular types of starters ........: n/a

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

- rated freQUENCY ... 5O/60HZ

S TAEA AULIES ..o Uninterrupted
-Utilization Category ...l ACZ3

Rated and limiting values, main circuit

Rated voltages

- rated operational voltage Ue (V) .....occeereeeiieeieeeeeeee e 240Vac, 400Vac, 440Vac, 660Vac
- rated stator operational voltage Ues (V)..........cccoovvnnnl NJA

- rated rotor operational voltage Uer (V) ...l NJA

- rated insulation voltage Ui (V) ......c.ccccoovviniininininnnl g9

- rated stator insulation voltage Uis (V). l NJA

- rated rotor insulation voltage Uir (V) ...l NJA

- rated impulse withstand voltage Uimp (KV)..........c.c.cccceii? g

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

Currents or powers

- conventional free air thermal current Ith (A) .................c.e..l. Same as max. rated current

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

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

- conventional rotor thermal current Ithr (A) ...l NJA

- rated operational current le (A) or rated operational powers \jax. 30-40A to min. 12-18A, See General
................................................................................................... prOdUCt information(page 6)

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

operational POWETS ..........ccocoveieieiceiiieeeeeseeeeees . NJA

- rated rotor operational current Ier (A) ...l NJA

- rated uninterrupted current Iu (A) ...l NJA

TRF No. IEC60947_4_1D
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SPALEA AULY .o Uninterrupted

Normal load and overload characteristics

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

-rated making Capacity ..........cocovvvninninnininnn D NJA

-rated breaking Capacity ..........cccoovnnninnnninnnl NJA

-conventional operational performance ...l NJA

Starting and stopping characteristics of starters

-service conditions for starters ...l NJA

Short-circuit characteristics

- rated ultimate short-circuit breaking capacity of a MPSD ~ N/A

- rated service short-circuit breaking capacity of a MPSD N/A

- rated prospective short-circuit current "r* (KA) ... gpA

- rated conditional short-circuit current I (KA)........c.c.coceceeesl 5oKA

- type of Co-0rdination...........coceeiieieiieereeee e type 1

- Pole impedance of a contactor (Z) ........cccccveeevvivevnenee s NFA

Control circuits

Characteristics of electrical and electronic control circuits

- type Of CUITeNt......c.oi ] g6,

- rated frequency or d.C. ..o 50/G0HZ

- rated control circuit voltage Uc (a.C. / d.C.) ool /A

- rated control circuit supply voltage Us (a.c. / d.c.) .............. 36V, 110V, 127V, 220/230V, 240V, 380/400V,

415V, 440V

- nature of external control circuit devices (contacts, N/A
sensors, optocouplers, electronic active components, etc):

= POWET CONSUMPLION ..ot s NJA

- limited energy (if the source is in accordance with 8.1.14): N/A

- SELV (PELV) supply .ol NJA

- holding power ... NIA

- PICK-UP POWET ... e eeeee e e NTA

Rated and limiting values of air supply control circuit

- rated pressure and limits............cocooiii . /A

-VOIUMES Of @IF ..o NJA

TRF No. IEC60947_4_1D
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Auxiliary circuits:

- rated operational voltage Ue (V) .....cccoveeeiienieeneeeeee : 220Vac, 380Vac, 220Vvdc

- rated insulation voltage: Ui (V) ....ccoooeeiiiiiiieneeee e : 500

- rated operational current: 1€ (A) ......ccveveeereeereeneeeeeee :  See General product information(page 6)
- KING OF CUITENT ... : a.c.d.c.

- rated frequency: (HzZ).....oooeoieeee e : 50/60

- NUMBEN Of CIFCUILS ... 2

- number and kind of contact elements.............ccccccvvrveennee. : 1NO and 1INC, Figure 4a) (IEC/EN60947-5-1)
- rated uninterrupted current: [u (A) ..o, CON/A

- utilization category: (AC, DC, current and voltage)........... ! AC-15, DC-13

Short-circuit characteristic

- Rated conditional short-circuit current (KA) ........ccceeeveenee. o 1kA

- kind of protective device..........ccocoeiieriiieiieeeeeee :  Fuse, RT16-00(NT00), 6A

Rated and limiting value s of relays an d releas es

- types of relay or release.........ccoooeeeceeiiiieneeeeeeee e [ a) release with shunt coil (shunt trip)

[] b) under voltage and under—current
opening relay or release

X 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)

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

[] d) instantaneous overload relay or release

[] e) instantaneous short-circuit relays or
releases.
[] ) Stall relay or release

[ g) other relays or releases (e.g., control
relay associated with devices for the thermal
protection of the motor

characteristic values

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

- rated voltage (CUITENt) ... NJA
- rated freQUENCY........ocooviiiniin D NJA
- operating voltage (CUrrent) ..........ccoocvnvninninninnnn . NJA
- 0Perating tiMe ... D NJA
SINNIBILEME .. D NJA

TRF No. IEC60947_4_1D
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b) Overload relay and release (including the overload
function of MPSD)

-designation and current settings............c.ccccovvviniiinnl. Qo general product information(Page 6)

-rated frequency, when necessary ( for example in case of a 5g/60Hz
current transformer operated overload relay) ..........ccccceoeee

- time-current characteristics (or range of characteristics),
WHEN NECESSAY ..ol NJA

- 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. oo " 10A
-nuUMber of POIES........coiiiiii D g

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

thermal memory ..ol thermal

- nature of the reset ...l Aytomatic
- tripping time of overload relays class 10A if longer than 2

min at =5 °C or BElOW .........cccoovvviiiicccce . NJA

c) Release with residual current sensing relay

rated CUIMTENT ... NJA

- 0perating CUIMeNt ..o D NJA

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

TAMDZL:2010 et e et e e N/A
- inhibit time (when applicable) ...l /A
- type designation (see Annex T of IEC 60947-1:2007, IEC

60947- 1:2007 /AMD1:2010.......cocooviiiiiiicccccceeeeeen s NJA

d) Short-circuit release of an MPSD:
- rated operational currents (le) or rated operational powers ;A
-rated frequency ... D NJA

- current setting (or range of settings) if applicable ............ nya

Type and characteristics of automatic change-over
devices and automatic acceleration control devices

Types [] a) time delay, e.g. time delay contactor
relays (see IEC 60947-5-1) applicable to
control-devices or specified-time-or nothing
relays (see IEC 61810-1)

[] b) under current devices (undercurrent
relays

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

TRF No. IEC60947_4_1D



Page 11 of 101

Report No. 200300174SHA-002

Characteristics

a) the characteristics of time-delay devices are

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

- for time-delay devices fitted with a coil, the rated voltage,

when it differs from the starter line voltage.........c.ccccoeeveeenn

b) the characteristics of the under voltage devices are

- the rated current ( thermal current and /or rated short-circuit

N/A

N/A
withstand current, according to the indications given by the
MANUFACTUIEL) ...

- the current setting or its range, if adjustable ...................i /A
c) the characteristics of the other devices shall be N/A
determined by agreement between manufacturer and user
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 N/A
- the number of taps available for adjusting torque and N/A
current :

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

- the current they can carry for a specified duration.........: N/A
-the rated duty(see 5.3.4) N/A
-the method of cooling [ air-cooling

[] oil-cooling
-mounting design [ built-in

[] or provide separately

Types and characteristics of starting resistors for
rheostatic start ers

Account being taken of the starting characteristics (see
5.3.5.5.1), the starting resistor shall be characterized by :
- the rated rotor insulation voltage (Uir)

. . N/A

- their resistor value N/A

- the mean thermal current, defined by the value of steady

current they can carry for specified duration N/A

- the rated duty (S€€ 5.3.4) .....cocviiiiiinininin D NJA

- the method of COOIING.......ceoveeieeeeeeeeeeee e [] free air
[] forced air
] foil immersion
[ built-in

“MOUNEING AESIGN .ot :

] or provide separately

TRF No. IEC60947_4_1D
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

6.2 MARKING

Data shall be marked on the equipment (mandatory):

a — manufacturer’s name or trade mark '[//M/‘

b — type designation or serial number HDS3-38

Data preferably marked on the equipment:

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

claims compliance

n - IP code IP54(front) P
S2) Overload relays and releases: Characteristic N/A
values

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

current settings of overload relays

e - polarity of terminals, if applicable N/A

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

manufacturer's published literature:

d - rated operational voltages 240V, 400V, 440V, 660V

f - utilization category and rated operational
currents (or rated powers), at the rated operational
voltages of the equipment information(Page 6)

See general product

g - either the value of the rated frequency/ies, or 50/60Hz P

the indication d.c. (or symbol) ........ccccceieeiriiinnid

Uninterrupted

h - rated duty with the indication of the class of P
intermittent duty, if any

i — pole impedance of the switching device (2); N/A
j - material declaration according to Annex W of P
IEC 60947-1:2007/AMD2:2014;

Associated values:

k - rated marking and breaking capacities (these AC-3 P

indications may be replaced, where applicable, by
the indication of the utilization category, see table
7)

Safety an installation:

| — rated insulation voltage 690V

m — rated impulse withstand voltage (see 5.3.1.3) [6kV

0 — pollution degree 3

TRF No. IEC60947_4_1D
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

- rated conditional short-circuit current (see | Ir=3kA, Ig=50kA, 660V
5.3.6) and type of co-ordination of the Co-ordination type 1
contactor or starter (see 8.2.5.1) and the SCP'_I
type, curr_ent rating and characteristics of 582?15-{{132-?(?(2'\113-22\)

the assomqt.ed SCPD; o 80A(30-40A)

- 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)

- for MPSD, rated ultimate short-circuit
breaking capacity (Icu) and rated service
short circuit breaking capacity (Ics) (see
8.2.4.7).

P

p - maximum permissible altitude of the site of
installation, if greater than 2 000 m.
- length of insulation to be removed before
insertion of the conductor into the terminal;
- maximum number of conductors which
may be clamped.
for non-universal screwless terminals:
- “s”or "sol" for terminals declared for rigid-
solid conductors;
- "r*for terminals declared for rigid (solid and
stranded) conductors;
- “f"for terminals declared for flexible
conductors.

N/A

g - reference of dedicated wiring accessories which
can be used for wiring the starter or the
combination of contactors;

N/A

Control circuits

The following information concerning control circuits shall be placed either on the

coil or on the equipment:

r — rated control circuit voltage (Uc), nature of N/A

current and rated frequency

. Us= 440V, 415V, 380/400V,
s - if necessary, nature of current, rated frequency 240V 220/230V. 127V. 110V P

and rated control supply voltages 36V

Air supply systems for starter or contactors operated by compressed air

t - rated supply systems of the compressed air and N/A

limits of variation of this pressure, if they are

different from those specified in 8.2.1.2

Auxiliary circuits:

TRF No. IEC60947_4_1D




Page 14 of 101 Report No. 200300174SHA-002

IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

See General product

information(page 6) P

u — ratings of auxiliary circuits

Over-current relays and releases:

v1 — characteristics according to 5.7.2, 5.7.5 and

5.7.6: N/A

v2 — characteristics according to 5.7.3 and 5.7.4; Overload time-delay relay,
dependent on previous load,
sensitive to phase loss.

Trip class: 10A

Additional information for certain types of contactor and starter:

Rheostatic starters:

w — circuit diagram N/A

X — severity of start, see 5.3.5.6.1 N/A

y — starting time, see 5.3.5.6.1 N/A

Auto-transformer starters:

z — rated starting voltage(s), i.e. voltage(s) at the N/A

tapping terminals

EMC

aa — environment A and/or B: see 7.3.1 of part 1 LA N/A
[IB

ab — special requirements, if applicable, for N/A

example shielded or twisted conductors

Sub clause 5.2 of IEC 60947-1:2007, IEC 60947-1:2007/AMD1:2010 applies to

contactors, starters and overload relays with the following additions:

Data under items d) to ab) in 6.1.2 shall be P
included on the nameplate or on the equipment or

in the manufacturer’s published literature:;

Data under items c) in 6.1.1, e), n) (if the degree of
protection is different than IP00) and x2)

in 6.1.2 shall be marked on the equipment; time-
current characteristics (or range of

characteristics) may be provided in the
manufacturer’s published literature.

¢) marked P

MPSD shall be marked in addition, in a place such
that they are visible and legible when the
MPSD is installed, for the:

N/A

- suitability for isolation, if applicable.
- indication of the open and closed positions

TRF No. IEC60947_4_1D
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

The following data shall be marked externally on
the MPSD in a place such they may be
visible and legible when the MPSD is installed:

N/A

—range of the rated instantaneous short-circuit
current setting (li), for adjustable releases.

For dedicated accessories used for wiring the
starter or the combination of contactors, data
under 6.1.1 c¢), 6.1.2 ) and the current Ith, if
applicable, shall be provided in the
manufacturer’s published literature.

N/A

Instruction for installation, operation and mainten ance, decommissioning

6.3 and dism antling

Subclause 5.3 of IEC 60947-1:2007 and IEC
60947-1:2007/AMD2:2014 applies with the
following addition.

The instructions shall also cover the dedicated
wiring accessories.

Additional information for the decommissioning and
dismantling of the device shall be

maintained available to the user in case of
foreseeable hazardous condition of the device, for
example due to stored energy, instability or falling
of objects, etc.

In case of protected starters, the manufacturer shall
also provide the necessary mounting and wiring
instruction

N/A

The manufacturer of a starter incorporating an
automatic reset overload relay capable of
being connected to enable automatic restarting,
shall provide, with the starter, that

information necessary to alert the user to the
possibility of automatic restarting.

If the construction requires energization by an
external source that is not a limited energy

source as defined in 8.1.14, the manufacturer shall
provide the appropriate information for

short-circuit and overcurrent protection of the ports.

For each relevant potential hazard, the
manufacturer shall provide safety signs, graphical
symbols or safety notes of the hazard for example
by using e.g. IEC 60417-5036. Signal

words shall be defined according to ISO 3864-2.

6.4 Environmental information

Subclause 5.4 of IEC 60947-1:2007/AMD2:2014

applies.

TRF No. IEC60947_4_1D
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

7 NORMAL SERVICE, MOUNTING AND TRANSPORT CONDITIONS

Clause 6 of IEC 60947-1:2007 applies with the

following addition.

Unless otherwise stated by the manufacturer, a
contactor or a starter is for use in pollution
degree 3 environmental conditions, as defined in
6.1.3.2 of IEC 60947-1:2007. However,

other pollution degrees may be considered to
apply, depending upon the micro-environment.

Rail mounting shall be specified according to IEC
60715:2017, when relevant.

Standard conditions of vibration are defined in
footnote b of Table Q.1 of IEC 60947-
1:2007/AMD2:2014.

Altitude above 2 000 m are subjected to agreement
between manufacturer and user.

8.1 Constructional requirements

The equipment with its enclosure, if any, whether P
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 Parts of insulating materials which might be P
Part 1 exposed to thermal stresses due to electrical
effects, within the equipment, shall not be

adversely affected by abnormal heat and by fire.

Test method used:

7.1.2.2 Glow wire testing (See 8.2.1.1.1 part 1 below)
Part 1

When tests on the equipment or on sections taken |850 °C P
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 60947-1:2007 at

a test temperature of 850 °C

7.1.2.3 Test based on flammability category (See 8.2.1.1.2 part 1 below)
Part 1
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8.1.3 Current-carrying parts and their connection

7.1.3 No contact pressure through insulating materials P
Part 1

8.1.4 Clearances and creepage distances

Clearances

Rated impulse withstand voltage (see test Uimp= 6kV(main circuit) P
sequence |) Uimp= 6kV/(auxiliary circuit)

Creepage distances

Pollution degree ... N

Comparative tracking indeX (V) ......cccoeeeevieeeieeenne. © 175

Material group ... " lma

Rated insulation voltage Ui (V) ....cccccveviviieececienn, ;| 690V(main circuit)
500V (auxiliary circuit)

Minimum creepage distances (mm) ........c..cccccue.e. ;1 20mm(main circuit)
8,0mm(auxiliary circuit)

Measured creepage distances (mm) ...........c........ ;| 16,0mm(main circuit) P
11,2mm(auxiliary circuit)

8.1.5 Actuator

7.15.1 Insulation
Part 1

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

Moreover:

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

- if it is made of or covered by insulating material, N/A
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.

7.1.5.2 Direction of movement
Part 1

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

Where devices cannot conform to these N/A
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
"0" positions and the direction of operation.
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8.1.5.3 Mounting

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

8154 Protection

There shall be no path or opening which allows
incandescent particles to be discharged from
the area of the manual operating means.

N/A

8.1.6 Indication of contact position

7.1.6.1 Indication means, applies to manually operated

Part 1 starters

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 Indication by the actuator
Part 1

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

If the tripped position of the MPSD is not the
indicated open position, it should be clearly
visible that it is not the open position. The
verification of the main contact position for a

manual starter and a MPSD suitable for isolation
shall be tested according to 9.3.3.2.3.

N/A

TRF No. IEC60947_4_1D




Page 19 of 101 Report No. 200300174SHA-002

IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

MPSDs and manual motor starter suitable for
isolation shall be provided with means for
locking in the open position.

N/A

7.1.7.1 Additional constructional requirements:
part 1

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

- minimum clearances across open contacts (see N/A
Table XII, Part 1) (MM) ..ccceeveeiieeceece e :

- measured clearances (MM) ............ccccccceeeveenne. : N/A

- test Uimp across gap (KV) «ccooveereeeneeneeeeeee : 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 all moving main 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
part 1 with contactors or circuit-breakers:

Auxiliary switch is rated according to IEC 60947-5-1
(unless the equipment is rated AC-23)
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Time interval between opening of the contacts of the N/A
auxiliary contact and the contacts of the main poles
220 MS i s :
Measured time interval (MS) ..........cccccevvviiiiciennne : 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
part 1 open position:

The locking means is so designed that it cannot be N/A
removed with the appropriate padlock(s) installed

Test force F applied to the actuator in an attempt to N/A
operate to the closed position (N) .......ccccccevvveenee :

Rated impulse withstand voltage (kV) ................... : N/A

Test Uimp on open main contacts at the test force N/A

8.1.8 Terminals

7181 All parts of terminals which maintain contact and
B carry current shall be of metal having adequate
part 1 mechanical strength

(see 8.2.4 part 1 below) P

Terminal connections shall be such that necessary

contact pressure is maintained (see 8.2.4 part 1 below) P

Terminals shall be so constructed that the
conductor is clamped between suitable surfaces
without damage to the conductor and terminal

(see 8.2.4 part 1 below) P

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated value

(see 8.2.4 part 1 below) P

If required by application, terminals and conductors
may be connected by means of cable lugs for
copper conductors only

Screwless-type clamping units, unless otherwise
specified by the manufacturer, shall accept

rigid and flexible conductors as indicated in Table
1.

N/A

7.1.8.2 Connecting capacity
part 1

Rigid-stranded or flexible

type of condUCLOrs .......ooccuviiiiiiiiiee e cable

Main circuit; 2,5 mm?2

minimum cross-sectional area of conductor (mm2) Auxiliary circuit: 1,0 mm2

Main circuit; 10 mm?2
Auxiliary circuit: 2,5 mmg?
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number of conductors simultaneously connectable |2/1 P

tothe terminal .........ccoooeiiiiiiiiiiieiee

7.1.8.3 Connection
part 1

terminals for connection to external conductors P

shall be readily accessible during installation

clamping screws and nuts shall not serve to fix any P

other component

8.1.8.2 Terminal identification and marking,

marking comply with Annex A P

7.1.8.4 terminal intended exclusively for the neutral

part 1 conductor

protective earth terminal N/A

A " 1/L1, 3/L2, 5/L3, 2/T1, 4/T2, b
other terminals 6/T3, 95/NC, 96/NC, 97/NO,
98/NO, 13/NO, 14/NO, Al, A2

8.1.9 Additional requirements for equipment provided with a neutral pole

7.1.9 marking of neutral pole

part 1

The switched neutral pole shall not break before N/A

and shall not make after the other poles

Conventional thermal current of neutral pole N/A

If a pole having an appropriate short-circuit N/A
breaking and making capacity is used as a neutral
pole, then all poles, including the neutral pole, may

operate substantially together.

Equipment having a value Ith < 63 A, this value N/A

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 protective earthing

7.1.10.1 The exposed conductive parts shall be electrically
part 1 interconnected and connected to a protective earth
terminal

N/A

TRF No. IEC60947_4_1D




Page 22 of 101

Report No. 200300174SHA-002

IEC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

7.1.10.2
part 1

The protective earth terminal shall be readily
accessible

N/A

The protective earth terminal shall be suitably
protected against corrosion

N/A

The electrical continuity between the exposed
conductive parts of the protective earth terminal
and the metal sheathing of connecting conductors

N/A

The protective earth terminal shall have no other
functions

N/A

7.1.10.3
partl

Protective earth terminal marking and identification

8.1.11

Enclosure for equipment

7.111.1
partl

Design

Starting resistors mounted within an enclosure
shall be so located or guarded that issuing heat is
not detrimental to other apparatus and materials
within the enclosure.

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

Sufficient space shall be provided inside the
enclosure

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

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

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

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
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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 Degrees of protection of enclosed equipment and
1 relevant tests are given in Annex C of IEC 60947-
part 1:2007

(see 8.2.3 part 1 below) P

8.1.13 Conduit pull-out, torgue and bending with metallic conduits

7.1.13 Polymeric enclosures of equipment, whether (see 8.2.7 part 1 below) N/A

partl 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,

bending

8.1.14 Limited energy source

8.1.14.2 Limited energy source with galvanic separation

The output is inherently limited in compliance with
Table 19;

A linear or non-linear impedance limits the output in
compliance with Table 19. If a positive temperature
coefficient device (e.g. PTC) is used, it shall pass
the applicable tests specified in IEC 60730-1;

N/A

A regulating network limits the output in compliance
with Table 19, both with and without a single fault
in the regulating network;

N/A

An over-current protective device is used and the

output is limited in compliance with Table 20. N/A

Type of overcurrent protection device ...............: N/A

8.1.14.3 Limited energy source with current limiting

impedance

The output voltage is limited in compliance with
Table 21 and a linear or non-linear impedance
limits the output in compliance with Table 21 both
with and without a single fault.

N/A

8.1.15 Stored charge energy circuit

Parts including stored charge (capacitors) that are
removable for servicing (such as caoil
replacement), installation, or disconnection shall
present no risk of electric energy hazard

after disconnection.

N/A
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Capacitors connected to accessible hazardous live
parts shall be discharged to an energy

level less than 0,5 mJ within 5 s after the removal
of power.

N/A

8.1.16 Fault and abnormal conditions

The product shall be designed to avoid operating
modes or sequences that can cause a fault
condition or component failure leading to a hazard.

N/A

8.1.17 Short-circuit and overload protection of ports

Where the power source for a signal port or power
port that is external to the device does not

comply with the requirements for limited energy
sources in 8.1.14, the product shall not

present a hazard under short-circuit or overload
conditions. Instructions for the installation of
external overcurrent protection shall be made
available in accordance with 6.3.

N/A

8.2 Performanc e requirements

A Starters shall be so constructed that they:

a) are trip free, N/A

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

during the starting sequence;

¢) will not function in other than the correct starting N/A

seqguence.

B Starters employing contactors shall not trip due to | (see 9.3.3.1 below) N/A
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

C For rheostatic starters, the overload relay shall be N/A

connected in the stator circuit.

Special arrangements may be made to protect the N/A

rotor contactors and resistors against overheating,

if requested by the user
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D When starters are used in conditions in which the N/A
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.
E The moving contacts of multipole equipment N/A
intended to make and break together shall be so
coupled that all poles make and break substantially
together, whether operated manually or
automatically
8.2.1.2 Limits of operation of contactors and power- (see 9.3.3.2 below) P
operated starters
8.2.1.3 Limits of operation of under-voltage relays and (see 9.3.3.2.2 below) N/A
releases
8.2.1.4 Limits of operation of shunt-coil operated releases |(see 9.3.3.2.2 below) N/A
(shunt trip)
8.2.15 Limits of operation of current sensing relays and (see 9.3.3.2.2 below) N/A
releases
8.2.2 Temperature rise (see 9.3.3.3 below)
8.2.3 Dielectric properties (see 9.3.3.4 below)
8.2.4 Normal load and overload performance
requirements
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)
8.2.4.5 Coil power consumption (see 9.3.3.2.1.2 below)
8.2.4.6 Pole impedance (see 9.3.3.2.1.3 below)
8.2.4.7 Ability of a MPSD to make and break under short- | (see annex P below) N/A
circuit conditions
8.2.5 Co-ordination with short-circuit protective devices |(see 9.3.4 below) P
8.3 Electromagnetic comp atibility (EMC)
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Environment A N/A
Environment B N/A
8.3.2 Immunity (see 9.4 below) N/A
8.3.3 Emission (see 9.4 below) N/A
9.2 Complia nce wit h constructional req uirements
8.2.1 Materials
Part 1
8.21.1.1 Glow wire test (on equipment)
part 1

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

The suitability shall determined with respect to

resistance to abnormal heat and fire

The manufacturer shall indicate which tests, [1a) X b)[]c) P

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

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

parts retaining current-carrying parts................... X 850 + 15°C or P
Remark : a protective conductor is not considered |[ ] 960 + 15°C

as a current-carrying part 2 5g

all OtNEr PAIS ..o X] 650 + 10°C P

No visible flame, Os

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

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

8.2.1.1.2 Flammability, hot wire ignition and arc ignition tests (on materials)
part 1

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

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

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

¢) Arc ignition (Al) test, as described in Annex M

The test c) is required only if the material is located N/A
within the 13 mm of arcing parts or live parts which
are subject to loosening of connections.
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Materials located within 13 mm of arcing arts are N/A
exempt from this test if the equipment is subjected to
make/break testing.
a) | Flammability tests, in accordance with IEC 60695-11-10
Test method [] A) — Horizontal burning N/A
test
[ ] B) — Vertical burning test
b) | Hot wire ignition (HWI) test, as described in Annex M N/A
C) | Arc ignition (Al) test, as described in Annex M N/A
8.2.3 Enclosure for equipment’s
part 1
Degree of protection ...........cccccecvveeevevecccvvnnnnannnnns | IPB4 P
Test for first characteristic
Test for first numeral ..........ccccovvviviiicie | P
2:
3:
4
5:
6:
Test for second characteristic
Test for second numeral ........ccoocoveiviiveevnieenl | P
2:
3
4.
5:
6:
z
8:
8.2.4 Mechanical and electrical properties of terminals
part 1
8.2.4.2 Test of mechanical strength of terminals
part 1
. . 10 mm?2 (main circuit)
maximum cross-section of conductor (mm?2) 2,5 mm? (auxiliary circuit)
diameter of thread (MM) ........cooeiiiiiiiiiiieell g:immgﬂmgygﬁuit)
tOrgque (NM) veeeeieceee e 1’meg&iﬁi§:rcujt) it
, y circuit)
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5 times on 2 separate clamping units P
8.2.4.3 Testing for damage to and accidental loosening of conductor (flexion test)
part 1
conductor of the minimum cross-section area 2,5 P
(MM2) e
number of conductor of the minimum cross-section |2 P
diameter of bushing hole (mm) ...........c..ceeeeeeel. 19,5
height between the equipment and the platen 260
(MIM) e a e
mass at the conductor(s) (k@) ............cceeecvvvvveeens. | 0,7
135 continuous revolutions: the conductor shall 135
neither slip out of the terminal nor break near the
clamping unit

8.2.4.4 Pull-out test

part 1
force (N) woveevveeciiiiieeeeeieecciiieeeeeeeeccciieeesaeessneenennns | D0
1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

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

part 1
conductor of the maximum cross-section (mm?) ... |10
number of conductor of the maximum cross- 1
SECHON ittt
diameter of bushing hole (mm) ................cccccvveees. 19,5
height between the equipment and the platen 280
(MIM) e e e e e eaeeeens
mass at the conductor(s) (k@) .......cccccceeevvvvvenns 2,0
135 continuous revolutions: the conductor shall 135
neither slip out of the terminal nor break near the
clamping unit

8.2.4.4 Pull-out test
part 1

force (N) .oooeiiiiiiiiiiiiieiiiiiiiicieeeeesiiiieeeee e . |90 P
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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)

part 1

conductor of the largest and minimum cross- 10/2,5 P

SECHON (IMM?2) .

number of conductor of the minimum cross-section, | 1/1 P

number of conductor of the maximum cross-

SECHON ittt

diameter of bushing hole (mm) ............ccccceeeee...t. 19,5/9,5
height between the equipment and the platen 280/280
(MIM) e a e

mass at the conductor(s) (k@) ..............ecccvvveeree...s. | 2,0/0,7
135 continuous revolutions: the conductor shall 135

neither slip out of the terminal nor break near the

clamping unit

8.2.4.4 Pull-out test

part 1
force (N) woveeeeveeciiiiiieeeeecccciiieeeeeeeeeecineneeeneenneennns | 90/50
1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit
8.2.4.5 Test for insertability of unprepared round copper conductors having the maximum
part 1 cross-section
TESEQAUGE .t ee e e e e e s aieeee ] N/A
The measuring section of the gauge shall be able N/A

to penetrate freely into the terminal aperture to the

full depth of the terminal

Alternatively, the test can be carried out by N/A
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.............
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The stripped end of the conductor shall be able to N/A
enter completely within the clamping unit aperture,

without use of undue force

9.2.2 Electrical performance of screwless-type clamping units
Test according to subclause 9.8 of IEC 60999-1 See report N/A
and 9.8 of IEC 60999-2
The number of specimens shall be at least 4. N/A
Test current is lth. N/A
9.2.3 Ageing test for screwless-type clamping units
Test according to subclause 9.10 of IEC 60999-1 See report N/A
and 9.10 of IEC 60999-2
Test current is lih. N/A
9.2.4 Limited energy source test
Equipment operating under normal conditions N/A

In case the limited energy source requirement
depends on over-current protective device(s), the
device(s) shall be short-circuited.

N/A

Maintain the limited VA energy for a period

specified iN 8.1.14......cuue il N/A

Maintain the limit of apparent energy for the time
period indicated in Table 19, Table 20, or Table 21,
as applicable.........ccccoo i

N/A

Available apparent energy does not exceed the
limits indicated in Table 19, Table 20, or Table 21,
asapplicable.........ooiii i

N/A

In case the limited energy source requirement
depends on over-current protective device(s),
the current rating of at least one of the protective
device(s) in the current path shall not exceed the
limit in Table 20.

N/A

Test conducted under the most unfavourable N/A

combination

9.2.5 Breakdown of components

Tested with the product operating with the load N/A

creating the more severe condition

Each identified component shall be subjected to a
breakdown of components test in open- and or
short-circuit failure modes, whichever is most
severe

N/A

no emission of flame or molten metal N/A

no ignition of cotton N/A
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no opening of the fusible element F (according to

subclause 8.3.4.1.2 d) of IEC 60947-1:2007) N/A

8.2.5 Verification of the effectiveness of indication of the main contact position of
part 1 equipment suitable for isolation

8-2-t51-2-1 Dependent and independent manual operation
par

actuating force for opening (N) .....ccccveveveeeviveennee : N/A

means to keep the contact(s) closed and the number N/A
Of CONtACES...... oo

test force for 10 S (N) .ooovvvviiiiiiiiiicceces : 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 N/A
to 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

8.25.2.2

o1 Dependent power operation
par

means to keep the contact(s) closed and the number N/A
Of CONACES...... (oo

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  ||ndependent power operation
part 1

means to keep the contact(s) closed and the number N/A
Of CONtACES...... oo

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
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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

part 1

8.2.7.1 Pull-out test

part 1
Torque for screwing the conduit into the entry......: N/A
Pull force (N) ool N/A
5 min, the displacement of the conduit in relation N/A

with the entry shall be less than one thread depth

There shall be no evidence of damage impairing N/A

further use of the enclosure

8.2.7.2 Bending test
part 1

A slowly increasing bending moment shall be N/A

applied without jerk to the free end of the conduit

Bending moment is maintained at.........................: N/A
1 min N/A
The test is then repeated in a perpendicular N/A
direction

There shall be no evidence of damage impairing N/A

further use of the enclosure

8.2.7.3 Torque test
part 1

Torque (NIM) . N/A

it shall be possible to unscrew the conduit and N/A

there shall be no evidence of damage impairing

further use of the enclosure
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9.3.1 Compliance with performance requirements

a) TEST SEQUENCE 1
4 Samples: HDS3-38, 1e=30-40A to le=12-18A

- verification of temperature rise (Clause 9.3.3.3.)

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

- verification of dielectric properties (Clause 9.3.3.4)

9.3.3.3 Temperature rise(l-1, 1e=30-40, I-2, 1e=23-32A, |I-3, le=17-25A)

Sub clause 8.3.3.3. of IEC 60947-1 applies

ambient temperature 10-40 °C .........cccccvvveeeeennns . |[20°C P
Contactor

test enclosure W x H x D (mm x mm x mm) ........ . |In free air P
material of enclosure .........ccccccvviiiiiiiiiiieiiiie : | metal enclosure P

9.3.3.3.4 Main circuits, test conditions:

Sub clause 8.3.3.3.4 of IEC 60947-1 applies with

following addition

loaded as stated in 8.2.2.4

: . . 40A(I-1)
- setting of the maximum current setting .............. : 32A(1-2) P
25A(1-3)
- setting overload relay .......cccoeeveeeeiiiiiiiiiiiiaeees : N/A
. 40A(I-1
- conventional thermal current Ith (A) .................. : 32AE|-2; P
25A(1-3)
- conventional enclosed thermal current Ithe (A) : N/A
- for equipment intended for utilization category AC-3 N/A

AC-6b, the test current for the temperature rise test
shall be equal to 1,35 times le (the rated capacitive

current).

2 -
- cable/busbar cross-section (mm?) / (mm) ......... : (1500mmmm2//11nr1n E:g P

4,0 mm2/1m (I-3)

- temperature rise of main circuit terminals (K) ...: |< 65K, see page 91-93 P

9.3.3.3.5 Control circuit, test conditions:

Sub clause 8.3.3.3.5. of part 1 applies with

following addition
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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
VOIAGE ...t ee e eeaeas :
- conventional enclosed thermal current Ithe (A) : N/A
- cable/busbar cross-section (mm?) / (mm) ......... : N/A
- temperature rise of control circuit (K) ................ D< K see page N/A

9.3.3.3.6 | Coils and electromagnets circuit, test conditions:

The coil with the highest measured holding power
consumption, for a given frequency a.c. or d.c.,
according t0 9.3.3.2.1.2.2 is deemed to be
representative for all coils, for the same contactor,

and shall be used for the temperature rise test.

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

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

AC: 36V, 110V, 127V,

- rated control supply voltage Us (V) ....ccccceeeenns * 1220/230V, 240V, 380/400V,

415V, 440V
- class of insulating material ..............ccccccvveeennns . |B
- uninterrupted or eight-hour duty windings uninterrupted duty
- temperature rise of control circuit terminals (K) : [<110 K, see page 91-94 P
b) Intermittent duty windings (8.2.2.6.2)
- no current flowing though the main circuit N/A
- rated control supply voltage Us (V) .....cccceeennnes : N/A
- class of insulating material ..............cccccccvveeennns : N/A
- intermittent duty Class .......ccccevveeeeiiiciiiiiieeees : N/A
- close open operating CyCle...........cccccvvvenreeeannns : N/A
- 0N-load factor ... : N/A
- temperature rise of control circuit terminals (K) : |< K, see page P
¢) temporary or periodic duty (8.2.2.6.3)
- no current flowing though the main circuit N/A
- rated control supply voltage Us (V) .....cccceeennnes : N/A
- class of insulating material ..............ccccccvveeennnns : N/A
- close open operating CyCle..........cccoecvvvvnreeeennnns : N/A
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- 0N-10ad tIME v : N/A
- temperature rise of control circuit terminals (K) : |< K see page N/A
9.3.3.3.7 | Auxiliary circuit, test conditions:
Normally loaded with their maximum rated P
operational current at any convenient voltage
The temperature rise shall be measures during the P
test 0of 9.3.3.3.4
- conventional thermal current Ith (A)................... . |5 P
- conventional enclosed thermal current Ithe (A) : |- N/A
- cable/busbar cross-section (mm?) / (mm) ......... . 11,01 P
- cable cross-section (MM32) ............ccccvvvvveeeennnns . 11,0 P
- temperature rise of auxiliary circuit terminals (K) : |< 65K, see page 91-93 P
9.3.3.3.8 | Starting resistors for rheostatic rotor starters test conditions:
Normally loaded with their current value Im N/A
Number of starts per hour .........ccccoeeveeeeiiiinnee. : N/A
Rated dUtY ........eeeiiiiiiiiiiiieeeeeee e : N/A
Starting characteristic See page N/A
- cable/busbar cross-section (mm?) / (mm) ......... : N/A
- cable cross-section (MM32) ............ccccvvvvveeeennnns : N/A
- temperature rise of starting resistor terminals (K) |See table 3 of IEC 60947-1 N/A
- temperature rise of starting resistor enclosure (K) |See table 3 of IEC 60947-1 N/A
- temperature rise of issuing air (K) ................... |See table 3 of IEC 60947-1 N/A
9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters
Normally loaded with max. Starting current N/A
multiplied with 0,8 x statting voltage/ |,
Number of starts per hour ..........cccccvvveeeeeeecnnne... : N/A
Rated dULY .......cevvvveeeiieiiiiiiieee e e e : N/A
Starting characteristic..........ccccccovvccvvveeeeeesisnnne, . | See page N/A
- cable/busbar cross-section (mm?) / (mm) ......... : N/A
Temperature rise of:
- windings (K), See table 5 (+15K) ....cccveeeeeeennns : N/A
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- 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 Performance under no load, normal load and overload conditions

9.3.3.1 Operation

For starter only:

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

reached thermal equilibrium at minimum and

maximum settings

For overload relay with combined stop and reset actuating mechanism only

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

With closed contactor and resetting mechanism in N/A
the reset position, the tripping mechanism shall be

operated and the contactor shall have been caused

to drop out

9.3.3.2 Operating limits

9.3.3.2.1 |Power-operated equipment:

8.2.1.2 Limits of operation of contactors and power-operated starters
7.2.1.2 Limits of operation of power operated equipment
Part 1
N _ |440Vac
rated control circuit supply voltage Us (V) ........... " 415Vac
380/400Vac
220/230Vac
127Vac
110Vac
36Vac
240Vac
frequency (Hz) ..o . |50/60Hz
rated air supply pressure ..........coocceveiiiiiiinaannld
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ambient temperature ................coceeveeviinnnnn....s | 40°C
OPEratioN FANGE......uue e e e et aeeeee e aanaannt
374V/484V P
close at any value between 85% and 110% (V or 353V/457V
(o= 15 ISR .| 323V/440V
187V/253V
108Vv/140V
93,5V/121V
30,6V/39,6V
204V/264V
drop out voltage: 75% to 20% (or 10% if specified N/A
by manufacturer) for a.c. and 75% to 10% for d.c.
(V) e :
drop out pressure (bar) 75% to 10% of rated N/A
PrESSUIE . .. citiet st teeit et cee et s aeesreeen e
In the case of coils, the limiting drop-out values 50C
apply when the coil circuit resistance is equal to i
that obtained at =5 °C.......cooiiiiiiiiiia il
. 1185V(42,0%, Us=440V) P
Calculated values..................coooi it 160V(38,6%, Us=415V)
168V(44,2%, Us=380/400V)
93,6V(42,5%, Us=220/230V)
48,4V(38,1%, Us=127V)
54,8V(49,8%, Us=110V)
19,0V(52,8%, Us=36V)
82,0V(34,2%, Us=240V)
Drop out time (if applicable).................cooiiiil N/A
For latched contactors, the device shall drop out N/A
and open fully when a de-latching voltage between
85 % and 110 % of the rated de-latching voltage is
APPHEA. .. el
8.3.3.2.1 |Capacitive drop out test
part 1
A capacitor shall be inserted in series in the supply N/A
circuit Us, the total length of the connecting
conductors being £ 3 m.
The capacitor is short-circuit by a switch of N/A
negligible impedance.
The supply voltage shall then be adjusted to 110 % N/A
U St ittt .
The value of the capacitor shall be calculated: nF N/A
C (nF) =30 + 200000 / (f X Us) soveervieiiiiiaiieanen, :
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Verification of the drop out of the contactor when

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

N/A

The test voltage is the highest value of the

declared rated supply voltage range Us.

N/A

9.3.3.2.1.2
A

Coil power consumption

A contactor coil is evaluated for both holding power

and pick-up power

In the case where different coils cover a range of

voltages, 5 coils shall be tested

N/A

The coil with the lowest rated control supply
voltage Us, the coil with the highest rated control
supply voltage Us, plus 3 coils deemed to be
representative of the coils with the highest
calculated hold power at the discretion of the

manufacturer

N/A

The test shall be performed at ambient

temperature +23 °C + 3 °C

23°C

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
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The current measurement I(i) of the coil shall be N/A
performed after the coil has been energized and

has reached a stable temperature

The holding power consumption is defined as follows
Us= 440V~: 10,2W

Sh(i) = Us(i) x I(i) [VA] for a.c. controlled Us= 380/400V~: 9.7W
electromagnet Us= 220/230V~: 9,1W
Us= 110V~: 8,9W
Us= 36V~: 8,8W

Pc(i) = Us(i) x I(i) [w] for d.c. controlled N/A

electromagnet

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

Sh =% (Us(i) x I(i) ) / 5 [VA] respectively Pc = 9,3W P
(Us(® x 1)) ) /5 [W]

For electronically controlled electromagnet with

alternating current and direct current ratings, N/A

the measurement should be performed for both

ratings

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

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

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

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

with separate pick-up and hold windings

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

Sp =Z (Us(i) x I() ) / 5 [VA] respectively Pp = £ N/A
(Us(i) x 1(i) ) /5 [W]

9.3.3.2.1. |Pole impedance
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The pole impedance shall be determined during N/A

the test and with the conditions given in 9.3.3.3.4.

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

enclosure

The voltage drop Ud shall be measured between N/A
the line and load terminals (terminals
included) of the contactor preferably at the same

time the temperature rise is measured

The impedance per pole is defined as follows

L1: 3,58mQ P
L2: 3,41mQ
L3: 3,50mQ

Z=Ud/ Ith [Q]

Care should be taken that voltage drop P
measurement does not significantly affect the

temperature rise nor affect significantly the

impedance

9.3.3.2.2 |Relays and releases

8.2.1.3 a) Operation of under-voltage relays and releases

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

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

Frequency (HZ) .....ccoceveeveeeee e : 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 toreach 0 V in
approximately 30 s

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 N/A
for the lower limit is made without current in the
main circuit
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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- N/A
rise 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

Starting with the main circuit open, at the N/A
temperature of the test room, and with the supply
voltage at 35 % rated maximum control supply
voltage, it shall be verified that the switching device
cannot be closed by the operation of its actuator

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

3) Performance under over-voltage conditions

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

The test at 110 % of the rated supply voltage shall N/A
be made for 30 min or until the temperature has
reached thermal equilibrium and without impairing
its functions. Verification shall be made according 2)
above

8.2.1.4 b) Shunt-coil operated releases

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

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

fIEQUENCY v :

In the case of a release having a range of rated N/A
control circuit supply voltages, the test
voltages shall be 70 % of the minimum rated
control circuit supply voltage and 110 % of the
maximum rated control voltage

¢) Thermal, electronic and time-delay magnetic overload relays

8.2.1.5 Limits of operation of current sensing relays and releases

8.2.1.5.1 |Limits of operation of time-delay overload relays when all poles are energized
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8.2.1.5.1.1 |Common requirements

type of time-delay overload relay ........c..ccccevvenee. . | Thermal overload relay

TP ClASS oo . [10A

CUITENt SELHNG .oovveveciieeieiece e : | 30-40A (I-1)

ambient temperature °C) .......cccvveriieniienieseeie e ;|20

test enclosure W x Hx D (mm x mm x mm) .......... : | metal enclosure

cable/busbar cross-section (mm2) / (mm) .............. : 110,0/1000

ambient temperature: - 5°C ..o, 1| -5°C

a) at A times of current setting, tripping shall not 2h No tripping; 31,5A / 42,0A P

occur in less than 2 h starting from the cold state;
TEST CUITENT .. :

b) when the current is subsequently raised to B Tripping; 39,0A / 52,0A P
times the current setting, tripping shall occur in Iess Trip-time: 2min27s / 1min37s
than 2 h; teSt CUMent .........cocvviiieiecee e :

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

energized at C times the current setting, tripping | |"IPPINg current: 45,0A / 60,0A
. . ) Trip-time: 56,2s / 50,8s
shall occur in less than 2 min starting from thermal

equilibrium, at the current setting, in

accordance with 9.3.3 of IEC 60034-1; for class 10
A overload relays, for ambient air

temperature -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 -

thermal equilibrium at the current setting; class; Trip-time: S

test current; tripping time

e) at D times the current setting, tripping shall Class; N/A
occur within the limits given in Table 2 for the Tripping current A

appropriate trip class and tolerance band, starting -

from the cold state; test current; tripping time Tp Trip-time: S

(s)

ambient temperature: + 20 °C ......ooovvciiiiiieeeeeinns . [+20°C

a) at A times of current setting, tripping shall not 2h No tripping; 31,5A / 42,0A P

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

b) when the current is subsequently raised to B Test gurrgnt: 36,0A 7 48,0A P
times the current setting, tripping shall occur in less | 17P time: 16,5s / 2min30s
than 2 h; test current
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c) for class 2, 3, 5 and 10A overload relays Class; 10A _ P
energized at C times the current, tripping shall Tripping (I:urren/t. 45,0A/60,0A
occur in less than 2 min, starting from thermal Trip-time: 5,65 /13,2s
equilibrium at the current setting; test current
d) for class 10, 20 , 30 and 40 overload relays Tgst_cur.rent N/A
energized at C times the current, tripping shall Triptime: _s
occur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class;
test current; tripping time
e) at D times the current setting, tripping shall Class; 10A _ P
occur within the limits given in Table 2 for the Tripping .curren/t. 216A ] 288A
appropriate trip class and tolerance band, starting Trip-time: 2,2s / 2,4s
from the cold state; test current; tripping time Tp
(s)
ambient temperature: + 40 °C .....ooiiiiiiiiiiiiieens . [+40°C
a) at A times of current setting, tripping shall not 2h No tr|pp|r?g; P
occur in less than 2 h starting from the cold state; | €St current: 30,0A / 40,0A
test current
b) when the current is subsequently raised to B Test 9“”_6'“: 36,0A /48,0A P
times the current setting, tripping shall occur in less | T7P time: 2min19s / 1min19s
than 2 h; test current
c) for class 2, 3, 5 and 10A overload relays Class; 10A _ P
energized at C times the current, tripping shall Tripping current: 45,0A/ 60,0A
occur in less than 2 min, starting from thermal Trip-time: 1min10s / 54,2s
equilibrium at the current setting; test current
d) for_class 10, 20 or 30 _ove_rload relays er!ergized Test current N/A
at C times the current, tripping shall occur in less o
than 4, 8 or 12 min, starting from thermal Triptime: __s
equilibrium at the current setting; class; test
current; tripping time
e) at D times the current setting, tripping shall Class; N/A
occur within the tripping time (s) <.Tp_ <, s_tarting Tripping current___ A
from the cold state; test current; tripping time Tp
(s) Trip-time: S
8.2.1.5.1.2 | Thermal memory test verification
Unless the manufacturer has specified that the N/A
device does not contain thermal memory,
electronic overload relays shall fulfil the following
requirements(see figure 8)
Apply a current equal to le until the device has le = A N/A
reached the thermal equilibrium
Interrupt a current for a duration of 2 x Tp (see Tp=____ A N/A
Table 2) with a relative tolerance of 10% (where D=__ A
Tp is the time measured at the D current according |Measuredtime Tp=____ s
to Table 3).
Apply a current equal to 7,2 x le | test = A N/A
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The relay shall trip within 50% of the time TP Trip time = S N/A

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

ambient temperature (°C)...........cccoovevverevevenrnnnn : |+20°C

In case of overload relays having an adjustable Min. setting current: 30A P
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting

a) the relay energized on three poles, at A times RT| s Irs| T IsTl| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current 30,0/27,0130,0|27,0{30,0{27,0

>2h >2h >2h

b) when the value of the current flowing in two RTI s |rRs| T IsTIR P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur|34,5| 0 |345( 0 [345]| O

in less than 2 h; current value; test current Amin22s | 5minl7s | 4min34s

ambient temperature (°C)........ccccveevveeeveeieiennns . |r20°C

In case of overload relays having an adjustable Max. setting current: 40A P
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting

a) the relay energized on three poles, at A times RTI s |rRs| T IsTIR P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current | 40,0|36,0 (40,0|36,0|40,0 36,0

>2h >2h >2h

b) when the value of the current flowing in two RTI s Irs| T |IsT!| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur |46,0| 0 |46,0( 0 [46,0| O

in less than 2 h; current value; test current omin02s | 2min59s | 2min26s

d) Instantaneous magnetic overload relays N/A

8.2.1.5.3 |Limits of operation of instantaneous magnetic overload relays

For all values of the current setting, instantaneous N/A
magnetic overload relays shall trip with an
accuracy of + 10% of the value of the published

current value corresponding to the current setting

Magnetic SettingsS.......covvvevii i e e N/A

Accuracy £ 10% of the value.......................... N/A
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e) Short-circuit releases
ambient teMpPerature ...............cooecveveveveeve.... : N/A
MPSD mounted in accordance with 8.2.2 .......... N/A
Test at minimum current setting: N/A
cable/busbar cross-section (mm2) / (mm) N/A
test current equal to 80 % of the short-circuit N/A
current Setting (A) ..ol
No operation within 0,2 s N/A
test current equal to 120 % of the short-circuit N/A
current Setting (A) ....ev v anld
OPErating time (S) ....veveeeeeeeeeeeeeeeeeeeieeeeee i) N/A
Test at maximum current setting: N/A
cable/busbar cross-section (mm2) / (mm) N/A
Test current equal to 80 % of the short-circuit N/A
current Setting (A) ..ol
No operation within 0,2 s N/A
Test current equal to 120 % of the short-circuit N/A
current setting (A) ..o
OPErating time (S) ....veveeeeeeeeeeeeeeeeeeeieeeeee i) N/A
Additional single pole test for MPSD with N/A
electromagnetic over-current releases:
Test current equal to 120 % of the short-circuit N/A
current Setting (A) ....ov e vl
OPErating time (S) ....veveeeeeeeeeeeee e eeeeeeenee st N/A
Value declared by the manufacturer..................: N/A
f) Under-current relays

8.2.1.5.4.1 | Limits of operation under-current relays N/A
Under-current relays or release, when associated |Under current setting:_~~~ A N/A
with a switching device, shall operate to openthe |Testcurrent:_ A
switching device within 90% to 110 % of the set Set time: S
time when the current during run is below 0,9 times | Measured: S
the under-current setting in all poles
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g) Under-current relays in automatic change-over N/A
8.2.1.5.4.2 | Limits of operation of automatic change over by under-current relays N/A
- for star-delta starters from star to delta, and N/A

- for auto-transformer starters from the starting to
the ON position

The lowest drop-out of an under-current relay shall |Lowest drop-out........ Al N/A
be not greater than 1,5, times the actual current Actual current setting: ..... A=
setting of the overload relay which is active inthe |<1,5times

starting or star connection.

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

8.2.1.5.5. | h) Stall relays

The limits of operation shall be verified N/A
accordance with cl. 8.2.1.5.5
For currents sensing stall relays , the verification N/A

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

For stall relays operating in conjunction with a N/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

a) current sensing relays

minimum current setting / A N/A
minimum set stall inhibit time S

Test current 1,2 times Trip time = S

minimum current setting / A N/A
maximum set stall inhibit time — S

Test current 1,2 times Trip time = s

maximum current setting / A N/A
minimum set stall inhibit time — S

Test current 1,2 times Trip time = s

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
no rotation exits
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. o — S N/A
minimum set stall inhibit time
Trip time = S
_ o S N/A
maximum set stall inhibit time
Trip time = S
82156, |)Jamrelays
The limits of operation shall be verified N/A
accordance with cl. 8.2.1.5.6
The verification shall be made for the minimum and N/A
for the maximum set current values and for the
minimum and maximum stall inhibit time (four
settings)
For each of the four settings, the test shall be N/A
made 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 Trip time = S
maximum current setting / S N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
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maximum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = S

93323 Verification of main contact position for manual starter and MPSD suitable
for isolation

825 Verification of the effectiveness of indication of the main contact position of

e equipment suitable for isolation

Part 1

82591 Dependent and independent manual operation
- actuating force for opening (N) : N/A
- test force with blocked main contacts (N) : N/A
- used method to keep the contact closed N/A
During and after the test, open position not N/A
indicated :
Equipment with locking mean, no locking in the N/A
open position while test force is applied

82522 Dependent power operation
- main contacts fixed together in the closed N/A
position
- used method to keep the contact closed N/A
- 110% of the rated supply voltage applied to the N/A
equipment (3 times)
During and after the test, open position not N/A
indicated :
Equipment show no damage impairing its normal N/A
operation:
Equipment with locking mean, no locking in the N/A
open position while test force is applied

82523 Independent power operation
- main contacts fixed together in the closed N/A
position
- used method to keep the contact closed : N/A
- stored energy of the power operator released N/A
(3 times) :
During and after the test, open position not N/A
indicated :
Equipment show no damage impairing its normal N/A
operation:
Equipment with locking mean, no locking in the N/A
open position while test force is applied

9.3.34 Test of dielectric properties

8.3.3.4.1 | 2) Verification of impulse withstand voltage
Part 1
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The 1,2/50us impulse voltage shall be applied five P
times for each polarity at intervals of 1s minimum
- rated impulse withstand voltage (kV) : 6kV(main circuit) p
6kV(auxiliary circuit)
- sea level of the laboratory: 5m P
- test Uimp main circuits (kV) : 7.3 P
- test Uimp auxiliary circuits (kV) : 7.3 P
- test Uimp control circuits (kV) : N/A

Application of test voltage

i) Between all terminals of the main circuit p
connected together (incl. control and auxiliary
circuits connected to the main circuit) and the
enclosure or mounting plate, with the contacts in all
normal positions of operation.

ii) Between each pole of the main circuit and the P
other poles connected together and to the
enclosure or mounting plate, with the contacts in all
normal positions of operation.

iii) Between each control and auxiliary circuit not p
normally connected to the main circuit and:
- the main circuit

- other circuits p
- exposed conductive parts N/A
- enclosure of mounting plate p

iv) equipment suitable for isolation

Across the poles of the main circuit, the line

terminals being connected together and the load N/A
terminals connected together.
- test Uimp on open main contacts (equipment N/A
suitable for isolation) (kV) :
No unintentional disruptive discharge during the p
tests

8.3.3.4.1 |3) Power-frequency withstand verification of solid insulation

Part 1
- rated insulation voltage (V) : 690V(main circuit) p

500V (auxiliary circuit)

- main circuits, test voltage for 1 min (V) 1890V/60s p
- auxiliary circuits, test voltage for 1 min (V) 1890V/60s p
- control circuits, test voltage for 1 min (V) N/A

TRF No. IEC60947_4_1D



Page 50 of 101 Report No. 200300174SHA-002

IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict
Application of test voltage
i) Between all terminals of the main circuit P

connected together (incl. control and auxiliary
circuits connected to the main circuit) and the
enclosure or mounting plate, with the contacts in all
normal positions of operation.

ii) Between each pole of the main circuit and the P
other poles connected together and to the
enclosure or mounting plate, with the contacts in all
normal positions of operation.

iif) Between each control and auxiliary circuit not p
normally connected to the main circuit and:
- the main circuit

- other circuits p
- exposed conductive parts N/A
- enclosure of mounting plate p
No flashover, breakdown of insulation either P
internally (puncture) or externally (tracking) or any
other manifestation of disruptive discharge shall
occur
Equipment suitable for isolation
The leakage current shall be measured through : _
each pole with the contacts in open position 1LltmesUe=__V N/A
(<0,5mA)
8.2.1.5 Limits of operation of current sensing relays and releases (I-2, le= 23-32A)
8.2.15.1 Limits of operation of time-delay overload relays when all poles are energized
8.2.1.5.1.1 |Common requirements
type of time-delay overload relay ............................ | Thermal overload relay
trip Class ....ccocveveevieiieciecieseesee e siee e | LOA
CUTeNnt SELNG ...cccovvevveveeeeeececeeeee e st | 23-32A (1-2)
ambient temperature °C) ........cccceeveevvevcveviieeneennns. | 20
test enclosure W x Hx D (mm x mm x mm) ........... | metal enclosure
cable/busbar cross-section (mm2) / (mm) ............... |6,0/1000
ambient temperature: - 5°C ........ccccceeeeevviicvviennen. s | - 5°C
a) at A times of current setting, tripping shall not 2h No tripping; 24,2A / 33,6A p
occur in less than 2 h starting from the cold state; T '
EESE CUIMTENT Lottt
b) when the current is subsequently raised to B Tripping; 29,9A / 41,6A P
times the current setting, tripping shall occur in less Trip-time: 6min41s / 4min59s
than 2 h; teSt CUMeNt ............ccoevevevereeerereeeeeenea. '
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c) for class 2, 3, 5 and 10 A overload relays Class; 10A P
energized at C times the current setting, tripping Tripping current: 34,5A / 48,0A
shall occur in less than 2 min starting from thermal | Trip-time: 1min49s / 1min41s
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 timMe ...
e) at D times the current setting, tripping shall occur |Class; N/A
within the limits given in Table 2 for the appropriate | Tripping current_ A
trip class and tolerance band, starting from the cold | Trip-time: s
state; test current; tripping time Tp (S) ...ccccvvveeeenn. :
ambient temperature: + 20 °C .......ooiiiiiiiieeiees : |+20°C
a) at A times of current setting, tripping shall not 2h No tripping; 24,2A / 33,6A =
occur in less than 2 h starting from the cold state
EEST CUMENT it :
b) when the current is subsequently raised to B Test current: 27,6A / 38,4A =3
times the current setting, tripping shall occur in Iess Trip time: 7min20s / 4min53s
than 2 h; test CUrrent .........ccoooiciiieieieeeiiiiiiiieeee, :
c) for class 2, 3, 5 and 10A overload relays Class; 10A =
energized at C times the current, tripping shall occur | Tripping current: 34,5A / 48,0A
in less than 2 min, starting from thermal equmbnum Trip-time: 1min47s / 1min27s
at the current setting; test current .........ccccocvnvnenid
d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: s
occur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class; test
current; tripping timMe ...
e) at D times the current setting, tripping shall occur | Class; 10A =3
within the limits given in Table 2 for the appropriate | Tripping current: 166A / 231A
trip class and tolerance band, starting from the cold | Trip-time: 2,2s / 2,1s
state; test current; tripping time Tp (S) ...cccvvveeeenn. :
ambient temperature: + 40 °C .....oooiiiiiiiiiieeens . |+40°C
a) at A times of current setting, tripping shall not 2h No tripping; P
occur in less than 2 h starting from the cold state Test current: 23,0A / 32,0A
EEST CUMENT it :
b) when the current is subsequently raised to B Test current: 27,6A / 38,4A =3
times the current setting, tripping shall occur in Iess Trip time: 5min09s / 3min56s
than 2 h; teSt CUMreNnt ... :
c) for class 2, 3, 5 and 10A overload relays Class; 10A P

energized at C times the current, tripping shall
occur in less than 2 min, starting from thermal
equilibrium at the current setting; test current ..... :

Tripping current: 34,5A / 48,0A
Trip-time: 1min30s / 1min04s
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d) for class 10, 20 or 30 overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Trip time: s
than 4, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping timMe ... :
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) -ooenne . | Trip-time: S
8.2.1.5.1.2 | Thermal memory test verification
Unless the manufacturer has specified that the N/A
device does not contain thermal memory, electronic
overload relays shall fulfil the following
requirements(see figure 8)
Apply a current equal to le until the device has le = A N/A
reached the thermal equilibrium
Interrupt a current for a duration of 2 x Tp (see Tp = A N/A
Table 2 ) with a relative tolerance of 10% (where D = A
Tp is the time measured at the D current according | Measured time Tp = s
to Table 3).
Apply a current equal to 7,2 x le | test = A N/A
The relay shall trip within 50% of the time TP Trip time = S N/A
8.2.1.5.2 |Limits of operation of three-pole time-delay overload relays energized on two poles:
ambient temperature (°C) ...ccveeeiiieiiiiiiiiiiiiaaeees : [+20°C
In case of overload relays having an adjustable Min. setting current: 23A
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting
a) the relay energized on three poles, at A times RTI s |rs| T IlsT| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current  [23,0/20,7]23,0120,7|23,0]20,7
>2h >2h >2h
b) when the value of the current flowing in two RT| s |rRs| T |sT| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur |26.4] 0 |264| O |26/4] O
in less than 2 h; current value; test current 2min51s | 2min35s | 2min42s
ambient temperature (°C) ....cccccveeeeeiiiiiiiiiieeeeeians . |[+20°C
In case of overload relays having an adjustable Max. setting current; 32A
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting
a) the relay energized on three poles, at A times RT| s |rs!| T IsT| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current 32,0(28,8|32,0(28,8(32,0|28,8
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>2h >2h >2h
b) when the value of the current flowing in two RTI s |rs| T IsT| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur |36,8| 0 |36,8] 0 [36,8] O
in less than 2 h; current value; test current 1min27s | 2mino1s | 1min4ss
8.2.1.5 Limits of operation of current sensing relays and releases (I-3, le= 17-25A)
8.2.15.1 Limits of operation of time-delay overload relays when all poles are energized
8.2.1.5.1.1 |Common requirements
type of time-delay overload relay .........ccccccovevenennl Thermal overload relay
P CIASS woovieiieiee e 10A
(N[ (=T a1 8= 1] o 17-25A (1-3)
ambient temperature °C) ......cccccvevveevieesiee e 20
test enclosure W x Hx D (mm x mm x mm) .......... metal enclosure
cable/busbar cross-section (mm2) / (mm) ..............: 4,0/ 1000
ambient temperature: - 5°C ......ccccceveeeiiiiiiiieenn -5°C
a) at A times of current setting, tripping shall not 2h No tripping; 17,9A / 26,3A p
occur in less than 2 h starting from the cold state; T '
TESE CUMENT v
b) when the current is subsequently raised to B Tripping; 22,1A / 32,5A p
times the current setting, tripping shall occur in Iess Trip-timé' 6mMin03s / Amin52s
than 2 h; teSt CUIMENt ..o '
c) for class 2, 3, 5 and 10 A overload relays Class; 10A )
energized at C times the current setting, tripping Tripping current: 25,5A / 37,5A
shall occur in less than 2 min starting from thermal | Trip-time: 1min56s / 1min05s
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 timMe ...
e) at D times the current setting, tripping shall occur | Class; N/A
within the limits given in Table 2 for the appropriate | Tripping current__ A
trip class and tolerance band, starting from the cold | Trip-time: s
state; test current; tripping time Tp (S) ...cccvveeeeenn. :
ambient temperature: + 20 °C .......oooiiiiiiiiieeenns © |+20°C
a) at A times of current setting, tripping shall not 2h No tripping; 17,9A / 26,3A p

occur in less than 2 h starting from the cold state
EEST CUMENT 1t :
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b) when the current is subsequently raised to B Tripping; 20,4A / 30,0A P
times the current setting, tripping shall occur in Iess Trip-time: 3min57s / 5min43s
than 2 h; teSt CUMrent ... :
c) for class 2, 3, 5 and 10A overload relays Class; 10A P
energized at C times the current, tripping shall occur | Tripping current: 25,5A / 37,5A
in less than 2 min, starting from thermal equmbrlum Trip-time: 1min40s / 1min43s
at the current setting; test current ..o
d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: s
occur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class; test
current; tripping timMe ...
e) at D times the current setting, tripping shall occur | Class; 10A P
within the limits given in Table 2 for the appropriate | Tripping current: 123A / 180A
trip class and tolerance band, starting from the cold | Trip-time: 4,2s/ 2,3s
state; test current; tripping time Tp (S) .....ccvveee.... :
ambient temperature: + 40 °C ......cocccciiiiieeeeeins . |+40°C
a) at A times of current setting, tripping shall not 2h No tripping; P
occur in less than 2 h starting from the cold state Test current: 17,0A / 25,0A
TEST CUMENT v :
b) when the current is subsequently raised to B Test current: 20,4A / 30,0A P
times the current setting, tripping shall occur in Iess Trip time: 3minl18s / 2min49s
than 2 h; test CUrrent ..., :
c) for class 2, 3, 5 and 10A overload relays Class; 10A =
energized at C times the current, tripping shall Tripping current: 25,5A / 37,5A
occur in less than 2 min, starting from thermal Trip-time: 1min49s / 1min27s
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; tripping timMe ... :
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
Unless the manufacturer has specified that the N/A
device does not contain thermal memory, electronic
overload relays shall fulfil the following
requirements(see figure 8)
Apply a current equal to le until the device has le = A N/A
reached the thermal equilibrium
Interrupt a current for a duration of 2 x Tp (see Tp = A N/A
Table 2 ) with a relative tolerance of 10% (where D = A
Tp is the time measured at the D current according |Measuredtime Tp=____ s
to Table 3).
Apply a current equal to 7,2 x le | test = A N/A
The relay shall trip within 50% of the time TP Trip time = S N/A
8.2.1.5.2 |Limits of operation of three-pole time-delay overload relays energized on two poles:

ambient temperature (°C) ....cccvvveeeeiiiiiiiiiieeeeeiens :

+20°C
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In case of overload relays having an adjustable Min. setting current: 17A
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting

a) the relay energized on three poles, at A times RT| s |rRs| T |sT| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current  [17,0/15,3117,0/15,3117,0{15,3

>2h >2h >2h

b) when the value of the current flowing in two RT| s |rs!| T IsT| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur |19.6] 0 1196] 0 |19,6] O

in less than 2 h; current value; test current 4min21s | 4min01s | 3min42s
ambient temperature (°C) ...ccvveeiiieiiiiiiiiiiiiaa e : [+20°C
In case of overload relays having an adjustable Max. setting current: 25A

current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting

a) the relay energized on three poles, at A times RT| s |rs| T |sT| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current 25,0|22,5|25,0(22,5(25,0|22,5

>2h >2h >2h

b) when the value of the current flowing in two RT| s |rRs| T |sT| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur |28,8( 0 [28,8| 0 |28,8( 0
in less than 2 h; current value; test current 1min50s | 2min36s | 1minsss

8.2.1.5 Limits of operation of current sensing relays and releases (I-4, le= 12-18A)

8.2.15.1 Limits of operation of time-delay overload relays when all poles are energized

8.2.1.5.1.1 |Common requirements

type of time-delay overload relay ............................ | Thermal overload relay
trip Class ....ccovcvevieviesiesiesieseesie s e sieesiee e | LOA

CUITeNt SELNG ...cccovvevveeeeierece e eeeseseseeenens. | 12-18A (1-4)

ambient temperature °C) ......ccccvevevvevieerieenieenieeneens. | 20

test enclosure W x Hx D (mm x mm x mm) ........... | metal enclosure
cable/busbar cross-section (mm2) / (mm) ............... |2,5/1000
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ambient temperature: - 5°C ......ccccceveeeiiiiiiieeenn -5°C
a) at A times of current setting, tripping shall not 2h No tripping; 12,6A / 18,9A P
occur in less than 2 h starting from the cold state;
EESE CUIMTENT Lottt s
b) when the current is subsequently raised to B Tripping; 15,6A / 23,4A P
times the current setting, tripping shall occur in Iess Trip-time: 16min52s / 8min55s
than 2 h; test CUrrent ........ccooceeiiniiieeiie e
c) for class 2, 3, 5 and 10 A overload relays Class; 10A P
energized at C times the current setting, tripping Tripping current: 18,0A / 27,0A
shall occur in less than 2 min starting from thermal | Trip-time: 1min47s / 1min03s
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 timMe .....cccceviciieiiiie s,
e) at D times the current setting, tripping shall occur |Class; N/A
within the limits given in Table 2 for the appropriate | Tripping current__ A
trip class and tolerance band, starting from the cold | Trip-time: ___ s
state; test current; tripping time Tp (S) ...ccccvvveeeenn. :
ambient temperature: + 20 °C .......oooiiiiiiiieennn, : |+20°C
a) at A times of current setting, tripping shall not 2h No tripping; 12,6A / 18,9A =
occur in less than 2 h starting from the cold state
EESE CUITENT Loiiiiiiiie e :
b) when the current is subsequently raised to B Tripping; 14,4A / 21,6A P
times the current setting, tripping shall occur in Iess Trip-time: 15min42s/10min07s
than 2 h; test current .......ccoccovvciiieiiiiie e :
c) for class 2, 3, 5 and 10A overload relays Class; 10A P
energized at C times the current, tripping shall occur | Tripping current: 18,0A / 27,0A
in less than 2 min, starting from thermal equmbnum Trip-time: 1min54s / 1min03s
at the current setting; test current ........cccceeeeveeneennnd
d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: s
occur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class; test
current; tripping timMe .....ccccevviiiie e,
e) at D times the current setting, tripping shall occur | Class; 10A =3
within the limits given in Table 2 for the appropriate | Tripping current: 86,4A / 130A
trip class and tolerance band, starting from the cold | Trip-time: 2,3s/ 2,1s
state; test current; tripping time Tp (S) ....ccvvveeee... :
ambient temperature: + 40 °C ......ococciiiiieeeeeins . |+40°C
a) at A times of current setting, tripping shall not 2h No tripping; p
occur in less than 2 h starting from the cold state Test current: 12,0A/ 18,0A
EESE CUITENT Loiiiiiiiie it :
b) when the current is subsequently raised to B Test current: 14,4A / 21,6A P

times the current setting, tripping shall occur in Iess
than 2 h; test Current .......ccccceviciieiiiiesiieeee :

Trip time: 12min04s/10min24s

TRF No. IEC60947_4_1D




Page 57 of 101

Report No. 200300174SHA-002

IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict
c) for class 2, 3, 5 and 10A overload relays Class; 10A P
energized at C times the current, tripping shall Tripping current: 18,0A / 27,0A
occur in less than 2 min, starting from thermal Trip-time: 1min19s / 1min28s
equilibrium at the current setting; test current ..... :
d) for class 10, 20 or 30 overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Trip time: S
than 4, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping timMe .....cccceviciieiiiee e :
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
Unless the manufacturer has specified that the N/A
device does not contain thermal memory, electronic
overload relays shall fulfil the following
requirements(see figure 8)
Apply a current equal to le until the device has le= A N/A
reached the thermal equilibrium
Interrupt a current for a duration of 2 x Tp (see Tp = A N/A
Table 2 ) with a relative tolerance of 10% (where D = A
Tp is the time measured at the D current according | Measured time Tp = S
to Table 3).
Apply a current equal to 7,2 x le | test = A N/A
The relay shall trip within 50% of the time TP Trip time = s N/A
8.2.1.5.2 |Limits of operation of three-pole time-delay overload relays energized on two poles:
ambient temperature (°C) .....cccccvveeeeiiiiiiiiiieeeeaians . |[+20°C
In case of overload relays having an adjustable Min. setting current: 12A
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting
a) the relay energized on three poles, at A times RT| s |rs| T IsT| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current | 12,0/10,8/12,0/10,8{12,0/10,8
>2h >2h >2h
b) when the value of the current flowing in two RTI s |rs| T IsT| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur |13,8] 0 138| 0 |13,8] O
in less than 2 h; current value; test current 6min42s | 6min13s | 5min09s
ambient temperature (°C) ....cccccvveeeeiiciiiiiiieeeeeians . |[+20°C

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

Max. setting current: 18A
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a) the relay energized on three poles, at A times RT| s |Rs| T |sT| R P
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state; test current 18,0(16,2|18,0|16,2|18,0 16,2

>2h >2h >2h

b) when the value of the current flowing in two RT| s |Rs| T IsT| R P
poles is increased to B times the current setting
and the third pole de-energized, tripping shall occur | 20,7 0 [20,7| 0 |20,7| O

in less than 2 h; current value; test current 4mins9s | 2min3ss | 4min27s
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9.3.1 Compliance with performance requirements
b) TEST SEQUENCE II
Verification of rated making and breaking capacities, change-over ability and
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6)
9.3.3.5 Making and breaking capacity
Conditions, make operations only.......................... | make operations N/A
Type Of Product .....cceeeeiiiiiiiiiiieeeeiiiiiceeee e N/A
utilization CategOry .......cccoiiiiiieiiiiiiiienniesnneenens N/A
Control supply voltage at 110% Us for half the N/A
number of operation cycles and 85% Us for the
other half, for AC-3, AC-3e and AC-4,
rated operational voltage Ue (V) ..o N/A
rated operational current le (A) or power (kW) ....: N/A
- test voltage (V) U/Ue = 1,05 .....ccvveveveeeiiiiieennd t; N/A
L3:
-testcurrent (A) /le = 10 .ooooiiiiiiiiiiiieeeeee ::; N/A
L3:
- power factor/time-constant .........cccceeeeiiiiiiiiennld ::; N/A
L3:
= ON-IME (MS) i N/A
= Off-tIME (S) eereeiiiieiiiiiie e N/A
- humber of make operations .........ccccccovviiiinnnnild N/A
Behaviour and condition during and after the test:
- 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 N/A
TYPE Of ProdUCT ....vevveeeeeiiiiiieie e e e e e e N/A
Utilization Category .....cccceeiiicciiiiiieee e eicciiieeeae e N/A
rated operational voltage Ue (V) .......ccccvvvveneennndd N/A
rated operational current le (A) or power (kW) ....: N/A
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- test voltage (V) U/Ue = 1,05 ....cccvvvveveeeviiiieen t; N/A
L3:

-testeurrent (A) /le = 8 covveiiiiiieieeee e t; N/A
L3:

- power factorftime-constant ........ccccceveeiiiiiiinnld ::; N/A
L3:

= ON-IME (MS) i N/A

= Off-IME (S) e N/A

- humber of operations [ ] 50 make N/A
[ ] 50 make/ break

Characteristic of transient recovery voltage for AC-2, AC-3, AC-3e,
AC-4, AC-8a and AC-8b only:

oscillatory frequency (KHz) .......ccccovvvveeeiiiiiiiinnnn N/A

Measured oscillatory frequency (kHz) .................. N/A

FACION Y i N/A

Behaviour and condition during and after the test:

- no permanent arcing N/A

- no flash-over between poles N/A

- no blowing of the fusible element in the earth 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

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

Number of operation energized simultaneously 10 N/A
9.3.3.6 Operational performance capability:

Type Of Product .....coeeeeiiiiiiiiiiieee e N/A

Utilization Category ... N/A

rated operational voltage Ue (V) .....ccoviiiiieennenndd N/A

rated operational current le (A) or power (KW) ..... N/A

Conditions, make/break operations:

- test voltage (V) U/Ue = 1,05 ....cccvveveveeiiiiiieennd t; N/A

L3:
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-testeurrent (A) /1€ = 2 oveveeeeiieceeeee e :j N/A
L3:

- power factorfime-constant-.........cccceeveeiiiiiiiinnnnld t; N/A
L3:

= ON-IME (MS) weiiiiieiiiiiiiiiie e N/A

= OFff-tIME (S) ervrriiiee it e e N/A

- number of operations ... make P
[X] 6000 make/ break

Characteristic of transient recovery voltage for AC-2, AC-3, AC-3e,
AC-4, AC-8a and AC-8b only:

oscillatory frequency (KHz) .......ccccovvveeeeeiiiciinnn N/A
Measured oscillatory frequency (kHz) .................. N/A
FACION Y i N/A
Behaviour and condition during and after the test:

- N0 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

Dielectric verification

test voltage (2 Ui), min 1000 V for 60 s. (V) ........ : |Test voltage:  V N/A

No flashover, breakdown of insulation either N/A
internally (puncture) or externally (tracking) or any
other manifestation of disruptive discharge shall
occur.

Leakage current equipment suitable for isolation

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

Leakage current: <2 mA /pole .....ccoevvevceevieeenenn, : N/A

Equipment provided with mirror contacts

the mirror contact shall withstand its rated ) N/A
insulation voltage Ui. Ui (V)...ccocoeviiiiniiiinnnnnd Testvoltage: _____V
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9.3.1 Compliance with performance requirements
C) TEST SEQUENCE 3
- 2 Samples: HDS3-38, IlI-1, 1lI-2, 1e=30-40A
- Performance under short-circuit conditions (Clause 9.3.4)
9.34 Performance under short-circuit conditions
For MPSD See Annex P
If devices tested in free air may also be used in an N/A
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 N/A
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
Sub clause 8.3.4.1.2 of part 1 applies except that,
for type “1” co-ordination, the fusible element F and [ neutral N/A
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
Maximum motor current le and maximum Ue are
covered 40A, 660V P
Rated control supply voltage............cccccveeeeeeennl. [Us=415V P
9.3.4.2.1 |Test at the prospective current "r":
type of product........cccceevviiiiiiiiiieiiiiiiiiieeeeeeeeeeeenn s | HDS3-38(111-1) P
test circuit, figure 9, 10,11, 12.............cceeeeeennnnnnn.s. | Figure 11 P
type Of SCPD ....ccccccvveeeeiiciiiiiiieeeeeiicciiinnneeeeneeennns. | FUSE, RT16-00(NTO00), 80A P
ratings of SCPD, co-ordination type 1 ................... |80A/690V P
ratings of SCPD, co-ordination type 2 ................... N/A
rated operational current le (A) AC-3 ........c........... |40A
rated operational voltage (V).....ccccccevviivnneenee..l. 660V
prospective current "r" (kA) (table 13 or 14)........... [3kA
Wire size (mm?) type 1 10 mm?
Wire size (mm?) type 2 mm? N/A
L1: 710
test VOItage (V) .evvveeveeeieiiiieeee e L2: 710 P
L3: 710
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. [L1:3,07 P
r.m.s. test CUrrent (A) ....ocooovecciiieeeeeeeeeecinreeeee e’ L2: 3.06
L3: 3,07
. [L1:4,28 P
peak Current (A) ..ooccveeeeeee e L2: 4.35
L3: 4,48
power factor 0,76 P
. . . L1: 2,34 kA2s / 1,03kA P
1. one breaking operation of SCPD with all the L2: 5.48 kA2s / 1.79KA
switching devices closed prior to the test L3: 2,31 kA?s / 1,59kA
12dt and 1P (A2S [ A) wovveeeeeeeieeee e
. . . L1: 5,06 kA2s / 1,18kA P
2. one breaking operation of SCPD by closing the L2: 5.61 kA / 1.84kA
contactor or starter on to the short-circuit L3: 3,41 kA?s / 0,99kA
12dt and 1P (A2S / A) eeeeeeeeeeeeceeeee e

9.3.4.2.4 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 P
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):

E — the circuit breaker or switch is capable of being N/A
opened manually by its operating means
F - neither end of the SCPD is completely N/A

separated from its mounting means to an exposed
conductive part

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:

1) circuit breaker with instantaneous trip relays or N/A
releases, at 120% of the trip current
2) circuit breaker with overload relays or releases, N/A

at 250% of the rated current of the circuit breaker

Type 1 co-ordination (all devices):
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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 other than
MPSD may be inoperative after each operation.
The starter shall therefore 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.

P

Type 1 co-ordination (combination and protected starters only):

| - 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:

Dielectric verification test voltage (2 Ue) but not ) P
less than 1000V for 60 S (V)..ccuvveeiiaainiiiiiiieaaeead Testvoltage: _1320_V

- between each pole and all other poles connected P
to the frame of the starter

- between all live parts of all poles connected P
together and the frame of the starter

- between the terminals of the line side connected =
together and terminals of the other side connected
together

For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: Vv N/A
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)

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts other than MPSD contacts is
permitted, if they are easily separated 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.

N/A

In the case of welded contact as described above, |[Contacts welded
the functionally of the device shall be verified by [

carrying out 10 operations under the conditions of yes
table 10 for the applicable utilization category. X no

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:
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) l/lle = 6 N/A
- power factor/time constant : N/A
- on-time (ms) N/A
- off-time (s) N/A
- number of make/break operations  : 10 N/A
Characteristic of transient recovery voltage for AC-
2, AC-3, AC-3e, AC-4, AC-8a and AC-8b only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) : N/A
Factory N/A
Behaviour and condition during and after the test:
- o 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
K - The tripping of the overload relay shall be ]
verified 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
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:
Dielectric verification test voltage (2 Ue) for 60 s )
(V) but not less than 1000V Testvoltage: _____ V N/A
- 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
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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
12A of part 1) for 60 s (V)
across the main poles of the device with the )
contacts of the switch or of the circuit- breaker Testvoltage: Vv N/A
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: ____ V N/A
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
9.3.4.2.3 | Test at the rated conditional short-circuit current "Iq"
Type of product .....cceeevvviiiiiiieieeiiiiiiiiieeeeeeeeeeeenn s | HDS3-38(111-2)
Test circuit, figure 9,10, 11, 12......ccccceeeeeenneeeeent. | figure 11
type Of SCPD ...ccccccevveeiiiiiiiiiiiiieeeisiiiiiiieeeeeeeeeeene. | FUSE, RT16-00(NTO00), 80A
ratings of SCPD, co-ordination type 1 ...................  [80A/690V
ratings of SCPD, co-ordination type 2 .................. N/A
rated operational current le (A) AC-3 .................... |40A
rated operational voltage (V) 660V
prospective current "1g" (KA) ....ccccccceeeveecccvnnnnnee.s | SOKA
Wire size (mm?) type 1 10 mm?
Wire size (mm?) type 2 mm? N/A
test Voltage (V) ..eeeeeereoiiiiiiieeeeee e t; ;ig P
L3: 712
_|L21: 50,7
r.m.s. test current (KA) ......coooveviieeeeeeieieciiieeeeee e L2: 515 P
L3: 50,7
peak current (KA) ..ocveeereeeeeiiiiieeeeeeseeseinneeeee e t; 188 P
L3: 107
power factor 0,22

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
12t and Ip (A2S 1 A) e

L1: 11,9 kA2s [ 4,24kA
L2: 56,9 kA2s / 8,65kA
L3: 24,7 kA2s | 4,55kA
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, . . L1: 19,4 kA2s / 3,07kA
2. one breaking operation of SCPD by closing the L2: 28.4 kA / 8.12KA P

contactor or starter on to the short-circuit L3: 45,7 kA?s / 8,10kA
12tand Ip (A2S 1 A) e

3. one breaking operation of SCPD by closing the ::; N/A

switching device on to the short-circuit L3:
126 and 1P (A2S [ A) ooeeeeeeeeeecieeee e

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):

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

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current N/A

2) 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):
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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 other than
MPSD may be inoperative after each operation.
The starter shall therefore 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.

P

Type 1 co-ordination (combination and protected starters only):

| - 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:

Dielectric verification test voltage (2 Ue) but not
less than 1000V for 60 S (V)..ccuvvveeeeaaiiiiiiiiieaaed

Test voltage: 1320 V

- between each pole and all other poles connected
to the frame of the starter

- between all live parts of all poles connected
together and the frame of the starter

- between the terminals of the line side connected
together and terminals of the other side connected
together

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: V

L1: mA

L2: mA

L3: mA

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts other than MPSD contacts is
permitted, if they are easily separated 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.

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 10 for the applicable utilization category.

Contacts welded
[yes
X no

N/A

Operational performance capability (9.3.3.6):

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) l/lle = 6 N/A
- power factor/time constant : N/A
- on-time (ms) N/A
- off-time (s) N/A
- number of make/break operations  : 10 N/A
Characteristic of transient recovery voltage for AC-
2, AC-3, AC-3e, AC-4, AC-8a and AC-8b only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) : N/A
Factory : N/A
Behaviour and condition during and after the test:
- o 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
K - The tripping of the overload relay shall be ]
verified 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
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:
Dielectric verification test voltage (2 Ue) for 60 s )
(V) but not less than 1000V Testvoltage: _____ V N/A
- 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
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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
switching devices, protected starters and
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:

N/A

Dielectric verification test voltage according table
12A of part 1) for 60 s (V)

N/A

across the main poles of the device with the
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed

Test voltage:

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:

L1: mA

L1: mA

L1: mA

N/A

9.3.1

Compliance with performance requirements

c)

TEST SEQUENCE 3
- 2 Samples: HDS3-38, IlI-3, llI-4, 1e=23-32A

- Performance under short-circuit conditions (Clause 9.3.4)

9.34

Performance under short-circuit conditions

For MPSD

See Annex P

If devices tested in free air may also be used in an
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.

N/A

For devices tested only in free air, information shall
be provided to indicate that the device has not
been evaluated for use in an individual enclosure.

N/A

The individual enclosure shall be in accordance
with the manufacturer specifications. In case of
multiple enclosure options are provided, the
individual enclosure with the smallest volume shall
be taken

Sub clause 8.3.4.1.2 of part 1 applies except that,
for type “1” co-ordination, the fusible element F and
resistor are replaced by a solid 6 mm?wire of 1,2 m
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases

] neutral
[] phase

N/A

Maximum motor current le and maximum Ue are
covered

32A, 660V

Rated control supply voltage..........ccccvieeeeeeeniinnil

Us=110V
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9.3.4.2.1 |Test at the prospective current "r":

type of product.........c.ccceeecvvvvveeeeeiieccininnneeenenennnnns. | HDS3-38(111-3)

test circuit, figure 9, 10,11, 12........ccceeeeeeeennnenent. | Figure 11

type Of SCPD ....cccocvveiiiiiiiiiiiiieeeeeiiiiiiieeeeeeeeeeeeent. | FUSE, RT16-00(NTO00), 50A

ratings of SCPD, co-ordination type 1 ...................  [50A/690V

ratings of SCPD, co-ordination type 2 ...................

rated operational current le (A) AC-3 .................... |32A

rated operational voltage (V)........ccccccceeecvvvvnnnee.s. | 660V~

prospective current "r" (kA) (table 13 or 14)........... [3kA

Wire size (mm?) type 1 6,0 mm? P

Wire size (mm?) type 2 mm? N/A

test Voltage (V) ..eeeeeereoiiiiiiiieeeeeeee e ::; ;ig P
L3: 710

r.m.s. test current (A) .....cccceeeveieeeeeiieee e t; ggg P
L3: 3,07

peak CUIrent (A) .....coceeeeiiiieeeciee e t; jgg P
L3: 4,48

power factor 0,76 P

1. one breaking operation of SCPD with all the t; 62333 iﬁzz ; 132& P

switching devices closed prior to the test L3: 2,85 kA2s / 1,70kA

12dt and 1P (A2S [ A) wevveeeeeeeeeeee e

. . . L1: 3,68 kA2s / 1,81kA P
2. one breaking operation of SCPD by closing the L2: 2.77 kA / 1.20kA

contactor or starter on to the short-circuit L3: 6,44 kA?s [ 1,57kA
12dt and 1P (A2S / A) oeeeeeeeeeeeeeeee e

9.3.4.24 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
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D — there is no cracking or breaking of an insulating P
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):

E — the circuit breaker or switch is capable of being N/A
opened manually by its operating means
F - neither end of the SCPD is completely N/A

separated from its mounting means to an exposed
conductive part

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:

1) circuit breaker with instantaneous trip relays or N/A
releases, at 120% of the trip current
2) circuit breaker with overload relays or releases, N/A

at 250% of the rated current of the circuit breaker

Type 1 co-ordination (all devices):

H - There has been no discharge of parts beyond
the enclosure. Damage to the contactor and the
overload relay is acceptable. The starter other than
MPSD may be inoperative after each operation.
The starter shall therefore 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.

Type 1 co-ordination (combination and protected starters only):

| - 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:

Dielectric verification test voltage (2 Ue) but not ) )
less than 1000V for 60 S (V)..ccuuvveveeeeeiiciiiiinnaaann Testvoltage: 1320 V

- between each pole and all other poles connected )
to the frame of the starter

- between all live parts of all poles connected )
together and the frame of the starter

- between the terminals of the line side connected )
together and terminals of the other side connected
together

TRF No. IEC60947_4_1D




Page 73 of 101

Report No. 200300174SHA-002

IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict

For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: N/A
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)
J - no damage to the overload relay or other parts N/A
has occurred, except that welding of contactor or
starter contacts other than MPSD contacts is
permitted, if they are easily separated 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.
In the case of welded contact as described above, |[Contacts welded N/A
the functionally of the device shall be verified by [
carrying out 10 operations under the conditions of yes
table 10 for the applicable utilization category. X no
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:
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) l/lle = 6 N/A
- power factor/time constant : N/A
- on-time (ms) N/A
- off-time (s) N/A
- number of make/break operations 10 N/A
Characteristic of transient recovery voltage for AC-
2, AC-3, AC-3e, AC-4, AC-8a and AC-8b only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) : N/A
Factory : N/A
Behaviour and condition during and after the test:
- ho 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
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- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control

N/A

K - The tripping of the overload relay shall be Testcurrent: A/ A N/A
verified at a multiple of the current setting and shall | Measured: _s s before

conform to the published tripping characteristics, Testcurrent: A/ __A

according to 5.7.5, both before and after the short- |Measured: __ s/ __s after
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
dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:

Dielectric verification test voltage (2 Ue) for 60 s

(V) but not less than 1000V Testvoltage: v N/A

- between all the terminals of the main circuit
connected together (including the control and
auxiliary circuits connected to the main circuit) and
the enclosure or mounting plate, with the contacts
in all normal positions of operation

N/A

- between each pole of the main circuit and the
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation

N/A

- between each control and auxiliary circuit not
normally connected to the main circuit and:

- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate

N/A

In case of combination starters, combination
switching devices, protected starters and
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:

N/A

Dielectric verification test voltage according table
12A of part 1) for 60 s (V)

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

Test voltage: V N/A

For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: N/A
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

9.3.4.2.3 | Test at the rated conditional short-circuit current "Iq"

Type of product ......cccoevvviviiiiiieniiiiiiiiiiieeeeeneeennn s | HDS3-38(111-4)

Test circuit, figure 9, 10, 11, 12......ccccceeeeeeeeneeeeent. | figure 11

type Of SCPD ....cccccvveeeiiiicciiiiiiieeessssiiiiineneeeeeennnns. | FUSE, RT16-00(NTO00), 50A
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ratings of SCPD, co-ordination type 1 ................... [50A/690V

ratings of SCPD, co-ordination type 2 ...................

rated operational current le (A) AC-3 ........ccceee...... |32A

rated operational voltage (V) 660V

prospective current "1g" (KA) ..cccccoeeeeeiiiicieneeee..t | 50KA

Wire size (mm?) type 1 6,0 mm? P

Wire size (mm?) type 2 mm? N/A

test Voltage (V) ..eeeeeeeeoiiiiiieeeee e ::; ;ig P
L3: 710

r.M.S. test current (A) ....ccoccvevviiieeeiiie e ::; gig P
L3: 51,6

peak Current (A) ..ooceeeeeeeeeee e ::; 183 P
L3: 109

power factor 0,21

1. one breaking operation of SCPD with all the t; ;Zg iﬁ: ; g;gtﬁ

switching devices closed prior to the test L3: 3,68 kA?s / 2,32kA

12t and Ip (A2S / A) e

. . . L1: 5,22 kA2s [ 3,71kA
2. one breaking operation of SCPD by closing the L2: 3.21 kA2 / 1.62KA P

contactor or starter on to the short-circuit L3: 8,02 kA?s / 3,69kA
12t and Ip (A2S / A) e

3. one breaking operation of SCPD by closing the ::; N/A

switching device on to the short-circuit L3:

12t and Ip (A2S /T A) oo

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

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

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current N/A

2) 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):

H - There has been no discharge of parts beyond
the enclosure. Damage to the contactor and the
overload relay is acceptable. The starter other than
MPSD may be inoperative after each operation.
The starter shall therefore 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.

Type 1 co-ordination (combination and protected starters only):

| - 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:

Dielectric verification test voltage (2 Ue) but not

less than 1000V for 60 S (V)..ccuuvvvveeeeeiiciiiiinnaaann Testvoltage: 1320 V P

- between each pole and all other poles connected
to the frame of the starter

- between all live parts of all poles connected
together and the frame of the starter

- between the terminals of the line side connected
together and terminals of the other side connected
together

For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: ____ V N/A
the contacts in open position, at test voltage of 1,1 ||1: mA

Ue and shall not exceed 6 mA
L2: mA

L3: mA
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Type 2 co-ordination (all devices)
J - no damage to the overload relay or other parts N/A
has occurred, except that welding of contactor or
starter contacts other than MPSD contacts is
permitted, if they are easily separated 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.
In the case of welded contact as described above, |[Contacts welded N/A
the functionally of the device shall be verified by 7
carrying out 10 operations under the conditions of yes
table 10 for the applicable utilization category. X no
Operational performance capability (9.3.3.6):
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/lle = 6 N/A
- power factor/time constant : N/A
- on-time (ms) N/A
- off-time (s) N/A
- number of make/break operations 10 N/A
Characteristic of transient recovery voltage for AC-
2, AC-3, AC-3e, AC-4, AC-8a and AC-8b only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) : N/A
Factory : N/A
Behaviour and condition during and after the test:
- ho 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
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K - The tripping of the overload relay shall be
verified at a multiple of the current setting and shall
conform to the published tripping characteristics,
according to 5.7.5, both before and after the short-
circuit test.

Test current: A N/A

Measured: S

L - The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 shall be verified by a
dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:

Dielectric verification test voltage (2 Ue) for 60 s

(V) but not less than 1000V Testvoltage: __V N/A

- between all the terminals of the main circuit
connected together (including the control and
auxiliary circuits connected to the main circuit) and
the enclosure or mounting plate, with the contacts
in all normal positions of operation

N/A

- between each pole of the main circuit and the
other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation

N/A

- between each control and auxiliary circuit not
normally connected to the main circuit and:

- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate

N/A

In case of combination starters, combination
switching devices, protected starters and
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:

N/A

Dielectric verification test voltage according table

12A of part 1) for 60 s (V) N/A

across the main poles of the device with the
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed

Test voltage: V N/A

For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: Vv N/A
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

9.3.1 Compliance with performance requirements

C) TEST SEQUENCE 3
- 2 Samples: HDS3-38, lII-5, 11I-6, 1e=12-18A

- Performance under short-circuit conditions (Clause 9.3.4)

9.3.4 Performance under short-circuit conditions
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For MPSD See Annex P

If devices tested in free air may also be used in an N/A

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 N/A

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

Sub clause 8.3.4.1.2 of part 1 applies except that,

for type “1” co-ordination, the fusible element F and [ neutral N/A

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

Maximum motor current le and maximum Ue are

covered 18A, 660V P

Rated control supply voltage.............ccccceeveeennnnnns | US=220/230V P

9.3.4.2.1 |Test at the prospective current "r":

type of product.......cccceeviiiiiiniieeiiiiiiiiiieeeeeeeeeeenn s | HDS3-38(111-5)

test circuit, figure 9, 10,11, 12........ccceeeeeeeennnenent. | Figure 11

type Of SCPD ....cccccvveiiiiiciiiiiiiieeeeeiiiiiiieeeeeeeeeeennt. | FUSE, RT16-00(NTO00), 50A

ratings of SCPD, co-ordination type 1 ...................  [50A/690V

ratings of SCPD, co-ordination type 2 ...................

rated operational current le (A) AC-3 .................... |18A

rated operational voltage (V)........ccccccceeecvvvvnnnee.s. | 660V~

prospective current "r" (kA) (table 13 or 14)........... [3kA

Wire size (mm?) type 1 2,5 mm? P

Wire size (mm?) type 2 mm? N/A

test Voltage (V) ..eeeeeereoiiiiiiieeiee e t; ;ig P
L3: 710

r.M.S. teSt CUITeNt (A) ..ooovviiireiieecieecree e t; ggg P
L3: 3,07

peak current (A) ....coceeeeeeeeieeee el t; jgg P
L3:4,48

power factor 0,76 P
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, . . L1: 2,46 kA2s / 0,99kA P
1. one breaking operation of SCPD with all the L2: 6.32 kA% / 1.77KA
switching devices closed prior to the test L3: 6,32 kA%s / 1,70kA
12dt and 1P (A2S [ A) wevveeeeeeeieee e
. . . L1: 4,19 kA2s / 1,53kA P
2. one breaking operation of SCPD by closing the L2: 3.18 kA% / 1.07KA
contactor or starter on to the short-circuit L3: 6,76 kA?s / 1,84kA
12dt and 1P (A2S / A) oeeeeeeeeeeeceeeeeee e

9.3.4.24 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 P
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 P
terminals and the conductors have not been
separated from the terminals

D — there is no cracking or breaking of an insulating P
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):

E — the circuit breaker or switch is capable of being N/A
opened manually by its operating means
F - neither end of the SCPD is completely N/A

separated from its mounting means to an exposed
conductive part

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:

1) circuit breaker with instantaneous trip relays or N/A
releases, at 120% of the trip current
2) circuit breaker with overload relays or releases, N/A

at 250% of the rated current of the circuit breaker

Type 1 co-ordination (all devices):
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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 other than
MPSD may be inoperative after each operation.
The starter shall therefore 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.

P

Type 1 co-ordination (combination and protected starters only):

| - 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:

Dielectric verification test voltage (2 Ue) but not
less than 1000V for 60 S (V)..ccuvveeiiaainiiiiiiieaaeead

Test voltage: 1320 V

- between each pole and all other poles connected
to the frame of the starter

- between all live parts of all poles connected
together and the frame of the starter

- between the terminals of the line side connected
together and terminals of the other side connected
together

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: V

L1: mA

L2: mA

L3: mA

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts other than MPSD contacts is
permitted, if they are easily separated 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.

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 10 for the applicable utilization category.

Contacts welded
[yes
X no

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:
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) l/lle = 6 N/A
- power factor/time constant : N/A
- on-time (ms) N/A
- off-time (s) N/A
- number of make/break operations  : 10 N/A
Characteristic of transient recovery voltage for AC-
2, AC-3, AC-3e, AC-4, AC-8a and AC-8b only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) : N/A
Factory N/A
Behaviour and condition during and after the test:
- o 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
K - The tripping of the overload relay shall be Testcurrent: A/ A N/A
verified at a multiple of the current setting and shall | Measured: __ s/ __s before
conform to the published tripping characteristics, Testcurrent: A/ __A
according to 5.7.5, both before and after the short- |Measured: s/ __ s after
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
dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:
Dielectric verification test voltage (2 Ue) for 60 s )
(V) but not less than 1000V Testvoltage: __V N/A
- 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
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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
12A of part 1) for 60 s (V)
across the main poles of the device with the )
contacts of the switch or of the circuit- breaker Testvoltage: Vv N/A
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage )
current shall be measured through each pole, with Testvoltage: ____ V N/A
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
9.3.4.2.3 | Test at the rated conditional short-circuit current "Iq"
Type of product .....cceevvviiiiiiieieeiiiiiiiiiieeeeeeeeeeeenn s | HDS3-38(111-6)
Test circuit, figure 9,10, 11, 12......ccccceeeeeenneeeeent. | figure 11
type Of SCPD ...cccccevieeiiiiiiiiiiiiieecesiiiiiieeeaeeeeeeeeee. | FUSE, RT16-00(NTO00), 50A
ratings of SCPD, co-ordination type 1 ...................  [50A/690V
ratings of SCPD, co-ordination type 2 ..................
rated operational current le (A) AC-3 ........cc.......... |18A
rated operational voltage (V) 660V
prospective current "1g" (KA) ....ccccccceeeveecccvnnnnnee.s | SOKA
Wire size (mm?) type 1 2,5 mm? P
Wire size (mm?) type 2 mm? N/A
test Voltage (V) ..eeeeeereoiiiiiiieeeeee e t; ;ig P
L3: 710
_ |L1:51,6
r.m.s. test CUrrent (A) ....ooooevvcciiveeeee e cciiieeeee e’ L2: 516 P
L3: 51,6
peak Current (A) ooocceeeeeeeee e t; 188 P
L3: 109
power factor 0,21

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
12t and Ip (A2S [ A) e a e

L1: 7,49 kA2?s [ 4,20kA
L2: 3,27 kA2s / 2,34kA
L3: 4,81 kA2s / 2,34kA
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, . . L1: 0,77 kA2s [ 0,47kA
2. one breaking operation of SCPD by closing the L2: 2.08 KAZs / 2.34kA P

contactor or starter on to the short-circuit L3: 5,70 kA?s / 2,73KA
12tand Ip (A2S 1 A) e

3. one breaking operation of SCPD by closing the ::; N/A

switching device on to the short-circuit L3:
126 and 1P (A2S [ A) ooeeeeeeeeeecieeee e

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):

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

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current N/A

2) 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):
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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 other than
MPSD may be inoperative after each operation.
The starter shall therefore 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.

P

Type 1 co-ordination (combination and protected starters only):

| - 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:

Dielectric verification test voltage (2 Ue) but not
less than 1000V for 60 S (V)..ccuvvveeeeaaiiiiiiiiieaaed

Test voltage: 1320 V

- between each pole and all other poles connected
to the frame of the starter

- between all live parts of all poles connected
together and the frame of the starter

- between the terminals of the line side connected
together and terminals of the other side connected
together

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: V

L1: mA

L2: mA

L3: mA

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts other than MPSD contacts is
permitted, if they are easily separated 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.

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 10 for the applicable utilization category.

Contacts welded
[yes
X no

N/A

Operational performance capability (9.3.3.6):

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) l/lle = 6 N/A
- power factor/time constant : N/A
- on-time (ms) N/A
- off-time (s) N/A
- number of make/break operations  : 10 N/A
Characteristic of transient recovery voltage for AC-
2, AC-3, AC-3e, AC-4, AC-8a and AC-8b only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) : N/A
Factory : N/A
Behaviour and condition during and after the test:
- o 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
K - The tripping of the overload relay shall be ]
verified 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
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:
Dielectric verification test voltage (2 Ue) for 60 s )
(V) but not less than 1000V Testvoltage: _____ V N/A
- 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
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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
switching devices, protected starters and
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:

N/A

Dielectric verification test voltage according table
12A of part 1) for 60 s (V)

N/A

across the main poles of the device with the
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed

Test voltage:

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:

L1: mA
L1: mA
L1: mA

N/A
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9.3.1 Compliance with performance requirements

d) TEST SEQUENCE 4

- Verification of ability to withstand overload currents: Clause 9.3.5

(‘applicable for contactors only)

9.3.5 Verification of ability to withstand overload currents

Overload current withstand capability of contactors AC-3 and AC-4:

ambient temperature (°C) .....ooviiiiiiiiiiiieiiiiiieel N/A
rated operational current le (A) max. AC-3 ........... N/A
test current (1€) (A) .ovoeiiiicciiiiiee e sccieiee e e e seieens N/A
duration of test: 10'S ...ecccvveiiiiiiiiiiie i N/A

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

N/A
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9.3.1 Compliance with performance requirements

e) TEST SEQUENCE 5
-1 samples: HDS3-38, 1e=30-40A, Sample No. V-1

1) verification of mechanical properties of terminals according to 8.2.4 of

IEC 60947-1:2007, IEC 60947-1:2007/AMD1:2010, IEC 60947-1:2007/AMD2:2014,
9.2.2 and 9.2.3;

2) verification of degrees of protection of enclosed contactors and starters (see
Annex C of IEC 60947-1:2007, IEC 60947-1:2007/AMD1:2010).

8.2.4 Verification of mechanical properties of terminals (see 8.2.4 part 1 above) P
part 1

S . N/A
Annex C | Verification of degrees of protection of enclosed (see 8.2.3 part 1 above)
Part 1 contactors and starters
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9.4 EMC N/A
TEST SEQUENCE Annex B N/A
TEST SEQUENCE Annex F N/A
TEST SEQUENCE Annex H N/A
TEST SEQUENCE Annex K N/A

Procedure to determine data for electromechanical contactors used in functional

safety applications.

See N/A

TEST SEQUENCE Annex L N/A

Assessment procedure for electromechanical overload protection

used in safety applications and especially in explosive atmospheres

See N/A

TEST SEQUENCE Annex M N/A

TEST SEQUENCE Annex N

Additional requirements and tests for equipment with protective separation

See N/A

TEST SEQUENCE Annex P

TEST SEQUENCE Annex Q N/A
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TeSt VOItage (V) ...eeoveerieeieeiieeieeiieiie eeiiesieesiee e : | Ith=40A(le=30-40A) O
AMDBIENT (°C)...iiiiiiiieiieiieeeee e : (17 °C O
Thermocouple Locations max. temperature max. temperature
measured, (K) limit, (K)
Terminal L1(contactor) 59 65
Terminal L2(contactor) 60 65
Terminal L3(contactor) 58 65
Terminal T1(connector of contactor and thermal relay) 57 65
Terminal T2(connector of contactor and thermal relay) 59 65
Terminal T3(connector of contactor and thermal relay) 58 65
Terminal T1(thermal relay) 54 65
Terminal T2(thermal relay) 61 65
Terminal T3(thermal relay) 59 65
Auxiliary Terminal NC(contactor) 28 65
Auxiliary Terminal NC(contactor) 27 65
Auxiliary Terminal NO(contactor) 42 65
Auxiliary Terminal NO(contactor) 47 65
Auxiliary Terminal NC(thermal relay) 33 65
Auxiliary Terminal NC(thermal relay) 30 65
Auxiliary Terminal NO(thermal relay) 28 65
Auxiliary Terminal NO(thermal relay) 27 65
Enclosure 17 40
Supplementary information:
TABLE: Heating test, resistance method P
Test voltage (V) : Us=440Vac O
Ambient, t 1 (°C) : 16 0
Ambient, t 2(°C) 16 0
Temperature rise of winding R:1 (Q) Rz (Q) AT (K) Max. dT (K) Insulation
class
Us=440V 2195 2700 58 110 B

Supplementary information:
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TABLE: Heating Test (I-2, le=23-32A) P
TeSt VOItage (V) ...eeoveerieeieeiieeieeiieiie eeiiesieesiee e :
AMDBIENT (°C)...iiiiiiiieiieiieeeee e :[18 °C
Thermocouple Locations max. temperature max.
rise measured (K) temperature
rise limit (K)
Terminal L1(contactor) 51 65
Terminal L2(contactor) 56 65
Terminal L3(contactor) 47 65
Terminal T1(connector of contactor and thermal relay) 54 65
Terminal T2(connector of contactor and thermal relay) 50 65
Terminal T3(connector of contactor and thermal relay) 42 65
Terminal T1(thermal relay) 42 65
Terminal T2(thermal relay) 49 65
Terminal T3(thermal relay) 50 65
Aucxiliary Terminal NC(contactor) 25 65
Auxiliary Terminal NC(contactor) 24 65
Aucxiliary Terminal NO(contactor) 31 65
Aucxiliary Terminal NO(contactor) 34 65
Auxiliary Terminal NC(thermal relay) 22 65
Auxiliary Terminal NC(thermal relay) 24 65
Auxiliary Terminal NO(thermal relay) 33 65
Auxiliary Terminal NO(thermal relay) 36 65
Enclosure 9 40
Supplementary information:
TABLE: Heating test, resistance method P
Test voltage (V) O
Ambient, t 1 (°C) : 17 O
Ambient, t , (°C) : 17 O
Temperature rise of winding R1 (Q) R2 (Q) AT (K) Max. dT (K) Insulation
class
Us=380/400V 1607 1936 51 110 B

Supplementary information:
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TABLE: Heating Test (I-3, le=17-25A) P
TeSt VOItage (V) ...eeoveerieeieeiieeieeiieiie eeiiesieesiee e :
AMDBIENT (°C)...iiiiiiiieiieiieeeee e :[18 °C
Thermocouple Locations max. temperature max.
rise measured (K) temperature
rise limit (K)
Terminal L1(contactor) 48 65
Terminal L2(contactor) 53 65
Terminal L3(contactor) 46 65
Terminal T1(connector of contactor and thermal relay) 51 65
Terminal T2(connector of contactor and thermal relay) 54 65
Terminal T3(connector of contactor and thermal relay) 50 65
Terminal T1(thermal relay) 44 65
Terminal T2(thermal relay) 50 65
Terminal T3(thermal relay) 47 65
Aucxiliary Terminal NC(contactor) 25 65
Auxiliary Terminal NC(contactor) 24 65
Aucxiliary Terminal NO(contactor) 32 65
Aucxiliary Terminal NO(contactor) 34 65
Auxiliary Terminal NC(thermal relay) 21 65
Auxiliary Terminal NC(thermal relay) 23 65
Auxiliary Terminal NO(thermal relay) 32 65
Auxiliary Terminal NO(thermal relay) 34 65
Enclosure 9 40
Supplementary information:
TABLE: Heating test, resistance method P
Test voltage (V) O
Ambient, t 1 (°C) : 17 O
Ambient, t , (°C) : 17 O
Temperature rise of winding R1 (Q) R2 (Q) AT (K) Max. dT (K) Insulation
class
Us=220/230V 540 679 65 110 B

Supplementary information:
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TABLE: Heating test, resistance method P

Test voltage (V) O

Ambient, t 1 (°C) : 17 ad

Ambient, t , (°C) : 17 O
Temperature rise of winding R1 (Q) Rz (Q) AT (K) Max. dT (K) Insulation

class

Us=110V 141 176 63 110 B
Us=240V 527 680 73 110 B
Us=36V 17,9 22,1 60 110 B
Supplementary information:

TRF No. IEC60947_4_1D



Page 95 of 101

Report No. 200300174SHA-002

IEC 60947-4-1

TABLE: insulation resistance measurements

Insulation resistance R between: R (MQ) Required R (M Q)
Between mains poles (primary fuse disconnected) >100MQ =5 MQ

Between parts separated by basic or supplementary >100MQ =5 MQ

insulation

Between parts separated by double or reinforced >100MQ =5 MQ

insulation

Supplementary information:

TABLE: Clearance And Creepage Distance Measurements P
clearance cl and creepage Uimp Ui Required cl required dcr der
distance dcr at/of: (kV) V) cl (mm) (mm) (mm) (mm)
1.between live parts (of the main 6 690 55 >10 10 16,0
circuits) which are separated
when the switch is in off position
2.between live parts of different 6 690 55 >10 10 >16,0
polarity
3. between live parts and 6 690 55 >10 10 >16,0
accessible surfaces of operating
means

Supplementary information:
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TABLE: Dielectric Strength(I-1, I-3) P
Test voltage applied between: Test potential Breakdown /
applied (V) flashover
(Yes/No)
1,between all the terminals of the main circuit connected Main:7300 NO
together (including the control and auxiliary circuits connected Auxiliary:7300
to the main circuit) and the enclosure or mounting plate, with
the contacts in all normal positions of operation
(the main contacts of the device are closed and open)
2,between each pole of the main circuit and the other poles Main:7300 NO
connected together and to the enclosure or mounting plate Auxiliary:7300
with the contacts in all normal positions of operation
(the main contacts of the device are closed and open)
3,between each control and auxiliary circuit not normally Main:7300 NO
connected to the main circuit and: Auxiliary:7300
- the main circuit
- the other circuits
- the exposed conductive parts
- the enclosure or mounting plate
Supplementary information:
TABLE: Ball Pressure Test of Thermoplastics P
Allowed impression diameter (mm) ................. .. 12,0 O
Part Test temperature ( °C) | Impression diameter (mm)
Base (Black) 125 0,8
Enclosure (Grey) 125 0,9
Push button (Red) 125 0,9

Supplementary information:
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TABLE 9: Critical components information

Object/part No. | Manufacturer |Type/model |Technical data Mark(s) of
/trademark Standard conformity v
230/400V, | 660/690V,
Contactor HIMEL HDC3-32 AC-3: 32A | AC-3: 22 CE
170902156SH
Contactor HIMEL HDca3g | 230100V | D009V | ENG0o47-4-1 | A-003
: i 170902156SH
230/400V, | 660/690V, A-008
Contactor HIMEL HDC3-25 AC-3: 25A | AC-3 18A

Supplementary information:
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Photos of samples:
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Photos of samples:
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