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

CB Testing Laboratory: Intertek Testing Services Shanghai
Testing location/ address.... .c.cccocecvevceviennnn o : | Building No.86, 1198 Qinzhou Road (North),
Shanghai 200233, China
X] | Associated CB Laboratory: Inspection Center of Products’ Quality of Low Voltage
Electric Apparatus in Zhejiang Province
Testing location/ address.... ..cccccevviceseeeeee -onnnd | NO. 400 Guanggiong Rd., Jiaxing, Zhejiang, China
Tested by (name, function, signature) .... .......: | Allen Wang /%,_ h/7
Approved by (name, function, signature) ........ :| Quiet Lin -

[[] | Testing procedure: CTF Stage 1:

Testing location/ address.......c..ccveeenrnnnnnnl

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

Approved by (name, function,
signhature).:

[] | Testing procedure: CTF Stage 2:

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

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........ccceveeersrennn!

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

Witnessed by (name, function,
signature):

Approved by (name, function,
sighature).:

Supervised by (name, function,
signature)
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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 ACTL
9.3.3.1&9.3.3.2 Verification of operation and operating limits ACTL
9.3.34 Verification of dielectric properties ACTL
9.3.35 Verification of rated making and breaking capacities, change- | ACTL
over ability and reversibility, where applicable
9.3.3.6 Verification of conventional operational performance ACTL
9.34 Performance under short-circuit conditions ACTL
9.35 Verification of ability to withstand overload current ACTL
8.2.4 of part 1 Verification of mechanical properties of terminals CBTL
Annex C of part 1 | Verification of degrees of protection of enclosed contactors CBTL
and starters
Tests performed on main circuit according to IEC/EN 60947-4-1:

Report No. Type Seq. | Seq. |l Seq. I Seq. IV | Seq.V -
180600074SHA-001| LT1-D6511 1+42 1 1 1 1 -
Tests performed on auxiliary circuit according to IEC/EN 60947-5-1:

Typeb Seq. | Seq. Il Seq. Il Seq. IV Seq. V Seq. VI
180600074SHA-003 LT1-D9511 L L X L X L

Note:

a) The additional 4 samples are tested for clause 9.3.3.2.1.2 and 9.3.3.2.1.3.
b) Auxiliary circuits of LT1-D9511 and LT1-D6511 are the same, tests performed on LT1-D9511 samples.

LT1-D4011, LT1-D5011, LT1-D6511 are the same frame size, all tests are performed on LT1-D6511

Summary of compliance with National Differences
X] The product fulfills the requirements of EN 60947-

4-1:2010 + Al: 2012

TRF No. IEC60947_4_1C
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Test item PArtiCUIAIS .......cocveeiieiieiie e :

- Kind of eqUIPMENt ... ' AC contactors

- nUMDBEr Of POIES.......eeeie e I3

- kind of current (2.C. OF d.C.) oooveieiieeiee e I ac.

- interrupting MediUm ..o L air

- method of Operation ...........ccooieieeiiei e ' Electromagnetic
- method Of CONEIOL..........ooviiiiiiiiee e ' Automatic

- method of change-over for particular types of starters......... CN/A

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

- rated frEQUENCY........eeeiie e ' 50/60

S 1AEA AULIES .. e * uninterrupted duty
-Utilization Category .......c.ooiieieiiieeieeeee e © AC-3

Rated and limiting values, main circuit

Rated voltages

- rated operational voltage Ue (V) ......cocoiiiiieiiieneeeeeee © 415V
- rated stator operational voltage Ues (V) ......cccccoeevceeiienennnnn. CN/A
- rated rotor operational voltage Uer (V) ......cccoeveeerieeeienenenn. CN/A
- rated insulation voltage Ui (V) .....coeioeieiiiiiieeeeeeee e © 690

- rated stator insulation voltage UiS (V) ....ccooooeeieeiiieiiinee. CN/A
- rated rotor insulation voltage Uir (V) .....cccoeveeiieeniieiieneee. CN/A
- rated impulse withstand voltage Uimp(kV) ........ccccccevieeeneen. _—

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

Currents or powers

- conventional free air thermal current Ith (A) .........cccoeeeeeneee. ' 60(LT1-D4011)
80(LT1-D5011, LT1-D6511)

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

- conventional stator thermal current Iths (A) ......ccccccevieeeneee. CN/A

- conventional rotor thermal current Ithr (A) ........cccoevieneneee. CN/A

- rated operational current le (A) or rated operational powers: gee General product information on page 11

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

operational POWENS ........c.eeiieeeiie e e etee e see e s e CN/A
- rated rotor operational current ler (A) .....ccccvevveevieesieeeieenn, CN/A
- rated uninterrupted current 1u (A).....ccceeeeeeveeeviee e see e CN/A

Normal load and overload characteristics

- ability to withstand motor switching overload currents ......... ' 8le/10s

-rated Making CapPaCIty .......ccceveverieerieeeree e ese e ! 10le (AC-3)

-rated breaking Capacity ........cccccevveerieeriie e ! 8le (AC-3)
-conventional operational performance............ccccceveverieeennnnnn ! AC-3; 6000 cycles
Starting and stopping characteristics of starters..................... CN/A

TRF No. IEC60947_4_1C
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-service conditions for Starters ........cccceevveeceveeeee e :

N/A
Rated conditional short-circuit current
- rated prospective short-circuit current "r" (KA) ......cccceeveennn. . 9
- rated conditional short-circuit current Igf (KA) ........o.ovveeeeene. . 20
-type Of CO-OrdiNatioN.........ccceeeiieerie e " type 2
-Pole impedance of a contactor (Z).........ccceevvvevieevieesieeninnnnn Do
Control circuits
The characteristics of electronic control circuits
- KIND Of CUMTENL....c.oiiiiiceee e ! ac.
- rated frequENCY if @.C. vvvveeece e " 50/60Hz

- rated control circuit voltage Uc (nature: a.c. £&-€:) .............. ' 415V / a.c. 50/60HZ

- rated control supply voltage Us (nature: a.c. £ek€:) ............. ' 415V / a.c. 50/60HZ

Rated and limiting values of air supply control circuit
= TALEA PrESSUIE ...vviciiee e ceeetee e ete et e e tee e e see e ae e e s :

N/A
= VOIUMES OF @IF ..o CON/A
Auxiliary circuits:
- rated operational voltage Ue (V) .....cccooeeeiiiineeneeieee :  415Vac
- rated insulation voltage: Ui (V) ..cccovceeveevcie e . 690
- rated operational current: 1€ (A) ......ccevceeeiieenie e : 0,95
-KiNd Of CUMTENL......oieci e © o ac.
- rated frequency: (Hz).......coooeeiee e : 50/60

- nUMBbEr Of CIFCUILS ..o : 2(INC and 1NO)

- number and kind of contact elements ............ccccccceeieennee : 2, figure 4 e)/zb

- rated uninterrupted current: 1u (A).......ccocoovvieiininiienne, ! 0,95A
- utilization category: (AC, DC, current and voltage)............ © AC-15
Short-circuit characteristic

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

- kind of protective device.........ccccceevieerceeciie e . Fuse, RT16-00, 10A/500V

Rated and limiting values of relays and releases

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

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

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

[] 1) substantially independent of previous
load (e.g. time-delay magnetic overload relay)
[] 2) dependent on previous load (e.g.
thermal or electronic overload relay)

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

[] d) instantaneous over-current relay or
release (e.g jam sensitive, see 3.2.29)

TRF No. IEC60947_4_1C
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[ e) other relays or releases (e.g., control
relay associated with devices for the thermal
protection of the motor

[ ]f) Stall relay or release

characteristic values

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

- rated voltage (CUIMENL) .....ccooiiieiieeiiee e :
- rated frEQUENCY.......eiiiee et :
- operating voltage (CUrrent) ..........ccccoceeiiiiieenieenee e :
- OPerating tiMe......cooeieiie e :
= INNIDIEtIME. ... :
b) Overload relay

-designation and current Settings .........cocceereeeieeiieeeiee e :

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

- time-current characteristics (or range of characteristics),
WHEN NECESSANY.....ciiiieeiie et :

- 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. e :

- NUMDBEr Of POIES....c.eiieeece e :

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

c) Release with residual current sensing relay
S TALEA CUMTENT ...t :
- OPEratiNg CUIMTENT .....cueiiiieiieeieeie et :

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

-inhibit time (when applicable) ..........cccovvivi i, :

-type designation (see Annex T of IEC 60947-1: 2007,
AMENAMENT 1) oo :

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

N/A

N/A

N/A

N/A
N/A

N/A

N/A
N/A

N/A
N/A

N/A

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

Types

Characteristics

a) the characteristics of time-delay devices are
- the rated time-delay or its range, if adjustable...................... :

[] 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

N/A

TRF No. IEC60947_4_1C
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- for time-delay devices fitted with a coil, the rated voltage,
when it differs from the starter line voltage .............cccceeeeeneee. CN/A

b) the characteristics of the under voltage devices are

- the rated current ( thermal current and /or rated short-circuit
withstand current, according to the indications given by the
MANUFACTUNET) ...t " N/A

- the current setting or its range, if adjustable......................... CN/A

¢) the characteristics of the other devices shall be
determined by agreement between manufacturer and user  N/A

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 .........ccccccevevceevcie e, CN/A

- the number of taps available for adjusting torque and

(o001 o | SRS " N/A

- the starting voltage, i.e. the voltage at the tapping terminals,

as a percentage of the rated voltage of auto-transformer ...... CN/A

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

-the rated duty(SE€ 5.3.4) ....oeveeeiie e ©N/A

-the Method of COONNG. ..o, . [ air-cooling
] oil-cooling

“MOUNEING AESIGN ... . [ built-in

[ ] or provide separately
Types and characteristics of starting resistors for rheostatic
starters
Account being taken of the starting characteristics (see
5.3.5.5.1), the starting resistor shall be characterized by.:

- the rated rotor insulation voltage (Uir).......cccceeeveveeeiieenieenns N/A
- their resiStor Value ..o ©N/A
- the mean thermal current, defined by the value of steady
current they can carry for specified duration...............ccccccec... CN/A
- the rated duty (SE€ 5.3.4) ..ooiiiiieeeee e CN/A
- the method of COOlNG.......c.ceieieiieeeeceeeeeee e, . [ free air _
[] forced air
[] foil immersion
“MOUNEING AESIGN ... . [ built-in-
[] or provide separately
Classification of installation and uUSe ...........cccoceveveiieneennen. D N/A
SUPPIY CONNECLION......ccuei e D N/A

TRF No. IEC60947_4_1C
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Possible test case verdicts:

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

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

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

L= (o :

Date of receipt of teStitem .....ccovvveiiieie e . 2018-06-12

Date (s) of performance of tests ........ccccccvevceevvieivie e . From 2018-06-12 to 2018-08-05

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report.

Throughout this 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.

The test report shall be used in conjunction with a uxiliary contacts report: 180600074SHA-003

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

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

X Not applicable

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

Name and address of factory (ieS).......ccceeveee wevvnennn Same as applicant

TRF No. IEC60947_4_1C
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General product information:

Main circuit:

Type: LT1-D4011, LT1-D5011, LT1-D6511

Ue= 415V~(3-poles), AC-3: le= 40(LT1-D4011), 50(LT1-D5011), 65A(LT1-D6511)

Ith= 60(LT1-D4011), 80A(LT1-D5011, LT1-D6511), Ir= 5kA, 1g=20kA, Ui= 690V, Uimp= 6kV
Control circuit:

Us= 415V~

Auxiliary circuit:

Ith= 10A, Cat.: AC-15, Ue= 415V, le= 0,95A

LT1-D4011, LT1-D5011, LT1-D6511 are the same frame size, all tests are performed on LT1-D6511

TRF No. IEC60947_4_1C
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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 ELMA‘EK P

b — type designation or serial number LT1-D6511 P

Data preferably marked on the equipment;
¢ - number of this standard, if the manufacturer

claims compliance IEC/EN 60947-4-1 P
k - IP code, in case of an enclosed equipment N/A
S2) Overload relays and releases: Characteristic N/A
values

S2) Overload relays and releases: Designation and N/A
current settings of overload relays

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

Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:;

d - rated operational voltages 415V

e - utilization category and rated operational

currents (or rated powers), at the rated operational |AC-3: 65A P
voltages of the equipment

f - either the value of the rated frequencyl/ies, or th

indication d.c. (or symbol) .....cccccoiiiiiiiiiiiiiiiind 50/60Hz P
g - rated duty with the indication of the class of Uninterrupted duty p

intermittent duty, if any

Associated values:
h - rated marking and breaking capacities (these AC-3 =
indications may be replaced, where applicable, by

the indication of the utilization category, see table 7)

Safety an installation:

i — rated insulation voltage 690V P
j — rated impulse withstand voltage (see 5.3.1.3) 6kV P
| — pollution degree 3 P
m — rated conditional short-circuit current (see P
5.3.6) and type of co-ordination of the contactor or

starter (see 8.2.5.1) and the type, current rating and

characteristics of the associated SCPD;

rated conditional short-circuit current (see 5.3.6) of

the combination starter, the combination switching | Ir=5kA, 1q=20kA, type 2

device, the protected starter or the protected

switching device and type of co-ordination (see SCPD:

8.2.5.1) Fuse: RT16-00, 80A/500V~

n - Void

Control circuits

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

coil or on the equipment:

o — rated control circuit voltage (Uc), nature of 415Vac, 50/60Hz p
current and rated frequency

p - if necessary, nature of current, rated frequency 415Vac, 50/60Hz p
and rated control supply voltages (Us)

Air supply systems for starter or contactors operated by compressed air
TRF No. IEC60947_4_1C
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IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict

Q — rated supply systems of the compressed air N/A
and limits of variation of this pressure, if they are
different from those specified in 8.2.1.2
Aucxiliary circuits:

i f i ircuit See General product P
r — ratings of auxiliary circuits information on page 11
Overload relays and releases:
s — characteristics according to 5.7, specifying the N/A
electronic overload relay does not contain thermal
memory
Additional information for certain types of contactor and starter:
Rheostatic starters:
t — circuit diagram N/A
u — severity of start, see 5.3.5.5.1 N/A
v — starting time, see 5.3.5.5.1 N/A
Auto-transformer starters:
w — rated starting voltage(s), i.e. voltage(s) at the N/A
tapping terminals
Vacuum contactors and starters:
X —maximum permissible altitude of the site of N/A
installation, if less than 2000 m
EMC

. _ A
y — environment A and/or B: see 7.3.1 of part 1 OB N/A
z — special requirements, if applicable, for example N/A
shielded or twisted conductors
Sub clause 5.2 of part 1 applies to contactors, starters and overload relays with the
following additions:
Data under items d) to x in 6.1.2 shall be included p
on the nameplate or on the equipment or in the
manufacturer’s published literature:
Data under items c) and k) in 6.1.2 shall preferably
be marked on the equipment c) marked P
In case of electronically controlled electromagnets, N/A
information other than given in o) and p) of 6.1.2
may also be necessary: see 5.5 and annex E
If the manufacturer declares an electronic overload N/A
relay without thermal memory, this shall be marked
on the device.
6.3 Instruction for installation, operation and maintenance

The manufacture shall specify, in his documents or
catalogues:
- the conditions for installation, operation and P
maintenance, if any, of the equipment during
operation and after a fault
- the specify the measures to be taken with regard N/A
to EMC, if any,

TRF No. IEC60947_4_1C
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IEC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

- equipment only suitable in environment A shall be
provided with the following notice

NOTICE
This product has been designed for
environment A. Use of this product in
environment B may cause unwanted
electromagnetic disturbances in
which case the user may be required
to take adequate mitigation
measures.

N/A

- if necessary, the instructions for transport,
installation and operation of the equipment shall
indicate the measures that are particular
importance for the proper and correct installation,
commissioning and operation of the equipment.

- manufacturer advice on the measures to be taken
in the event of a short-circuit

In case of protected starters (see 3.2.8), the
manufacturer shall also provide the necessary
mounting and wiring instruction

N/A

8.1

Constructional requirements

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

8.1.2

Materials

7.1.2.1
Part 1

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

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

N/A

7.1.2.2
Part 1

Glow wire testing

(See 8.2.1.1.1 part 1 below)

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

glow-wire tests of 8.2.1.1.1 of IEC 60947-1 at a test
temperature of 850 °C

850 °C

7.1.2.3
Part 1

Test based on flammability category

(See 8.2.1.1.2 part 1 below)

8.1.3

Current-carrying parts and their connection

7.1.3
Part 1

No contact pressure through insulating materials

8.14

Clearances and creepage distances

Clearances

Rated impulse withstand voltage (see test
sequence 1)

Uimp: 6kV

Creepage distances

Pollution degree .......ccceevveveeciee el

Comparative tracking index (V) ..cccoeveveviervieeennns:

175
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Material group ........cccoeeeiveviiieccicseecceeeeenl 12

Rated insulation voltage Ui (V) ...........cccccceveveeeel [ 690

Minimum creepage distances (mm) .........c..ccceeeeeees. |10

Measured creepage distances (mm) .......c..ccceeeees | >15 P

In case Uimp is not indicated N/A
8.1.5 Actuator

Means for padlocking the operating handle of the N/A

manually operated switching device of a
combination starter may be provided

7.1.5.1 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 withstands
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
"O" positions and the direction of operation.

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

816 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

N/A

N/A
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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)

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"

Red colour shall not be used for any other push-
button

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

7.1.6.2 Indication by the actuator

Part 1

N/A

N/A

N/A

N/A

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

or stay, when released, in the position
corresponding to that of the moving contacts; in this
case, the actuator shall have two distinct rest
positions corresponding to those of the moving
contacts, but for automatic opening a third distinct
position of the actuator may be provided

8.1.7 Additional safety requirements for equipment suitable for isolation

N/A

7.1.7.1 Additional constructional requirements:

part 1

Equipment suitable for isolation shall provide in the
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 X1, Part 1) (Mm) ..o

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

- test Uimp across gap (KV) ...coocvevceeveevceeeceeeen N/A

Indication of the position of the main contacts shall N/A
be provided by one or more of the following means

- the position of the actuator N/A

- a separate mechanical indicator N/A

- visibility of the moving contacts N/A

The effectiveness of each of the means of indication |(See 8.2.5 part 1 below) N/A
provided on the equipment and its mechanical
strength shall be verified

When means are provided or specified by the (See 8.2.5 part 1 below) N/A
manufacturer to lock the equipment in the open

position, locking in that position shall only be possible
when the main contacts are in the open position
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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 N/A
(unless the equipment is rated AC-23)

Time interval between opening of the contacts of the N/A
auxiliary contact and the contacts of the main poles
Z20 MS i

Measured time interval (Ms) .......cccceeveeevecvieesiend 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) .......cccceeveereeennns:

Rated impulse withstand voltage (KV) .......cccceevenis

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

8.1.8 Terminals

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

Terminal connections shall be such that necessary
contact pressure is maintained

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

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

(see 8.2.4 part 1 below) P

(see 8.2.4 part 1 below) P

(see 8.2.4 part 1 below) P

(see 8.2.4 part 1 below) P
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7.1.8.2 Connecting capacity
part 1

type of condUCLOrS .........ccoeeiiiiiiiiiiiieee e Rigid or stranded

minimum cross-sectional area of conductor (mm?2)

1,0

25,0

number of conductors simultaneously connectable
totheterminal ....................o

1(25mm?) / 2(1,0mm?)

7.1.8.3

part 1 Connection

terminals for connection to external conductors
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix any
other component

N/A

8.1.8.1 Terminal identification and marking,

marking comply with Annex A P
7.1.8.4 terminal intended exclusively for the neutral N/A
part 1 conductor

protective earth terminal N/A
other terminals 1/L1, 3/L2, 5/L3 P
2/T1, 4/T2, 6/T3

8.1.9 Additional requirements for equipment provided with a neutral pole
7.1.9
part 1

marking of neutral pole N/A

The switched neutral pole shall not break before
and shall not make after the other poles
Conventional thermal current of neutral pole

N/A

N/A
N/A

If a pole having an appropriate short-circuit
breaking and making capacity is used as a neutral
pole, then all poles, including the neutral pole, may
operate substantially together.

Equipment having a value Ith < 63 A, this value
shall be identical for all poles

For Ith > 63 A, the neutral pole may have a value of
Ith different from that of the other poles, but not
less than the half that value or 63 A, whichever is
the higher.

N/A

N/A

8.1.10 Provisions for earthing

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

7.1.10.2 | The protective earth terminal shall be readily

part 1 accessible

The protective earth terminal shall be suitably
protected against corrosion

The electrical continuity between the exposed
conductive parts of the protective earth terminal
and the metal sheathing of connecting conductors
The protective earth terminal shall have no other
functions
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7.1.10.3 | Protective earth terminal marking and identification @

partl N/A

8.1.11 Enclosure for equipment
7.1.11.1
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.

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.

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

7.1.11.2

partl Insulation

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
partl relevant tests are given in Annex C of IEC 60947-1

(see 8.2.3 part 1 below) N/A

8.1.13 Conduit pull-out, torque and bending with metallic conduits
7.1.13 Polymeric enclosures of equipment, whether

partl integral or not, provided with threaded conduit (see 8.2.7 part 1 below) N/A
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
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8.2 Performance 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;
c¢) will not function in other than the correct starting
sequence.
Starters employing contactors shall not trip due to
the shocks caused by operation of the contactors
when tested according to 9.3.3.1, after the starter
has carried its rated full load current at the
reference ambient temperature (i.e. +20 °C) and
has reached thermal equilibrium at both minimum
and maximum settings of the overload relay, if
adjustable
For rheostatic starters, the overload relay shall be
connected in the stator circuit.
Special arrangements may be made to protect the
rotor contactors and resistors against overheating,
if requested by the user
When starters are used in conditions in which the
overheating of the starting resistors or transformers
would represent an exceptional hazard, it is
recommended that a suitable device be fitted to
switch off the starter automatically before a
dangerous temperature is reached.
The moving contacts of multipole equipment
intended to make and break together shall be so
coupled that all poles make and break substantially
together, whether operated manually or
automatically
Limits of operation of contactors and power-
operated starters
Limits of operation of under-voltage relays and
releases
Limits of operation of shunt-coil operated releases
(shunt trip)
Limits of operation of current sensing relays and
releases

N/A

(see 9.3.3.1 below) N/A

N/A

N/A

N/A

N/A

8.2.1.2 (see 9.3.3.2 below) P

8.2.1.3 (see 9.3.3.2 below) N/A

8.2.1.4 (see 9.3.3.2 below) N/A

8.2.15 (see 9.3.3.2 below) N/A

8.2.2 Temperature rise (see 9.3.3.3 below) P

8.2.3 Dielectric properties (see 9.3.3.4 below) P
824 Normal load and overload performance
o 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)

T |T (T |T

8.2.5 Co-ordination with short-circuit protective devices | (see 9.3.4 below)
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8.3 Electromagnetic compatibility (EMC)

Environment A N/A

Environment B N/A
Power frequency magnetic field tests are not N/A
required because the devices are naturally
submitted to such fields. Immunity is demonstrated
by the successful completion of the

operational performance capability tests (see
9.3.3.5and 9.3.3.6)

This equipment is inherently sensitive to voltage
dips and short time interruptions on the control
supply; it shall react within the limits of 8.2.1.2 and
this is verified by the operating limits tests given in
9.3.3.2

8.3.2 Immunity (see 9.4 below) N/A
8.3.3 Emission (see 9. 4 below) N/A

N/A

9.2 Compliance with constructional requirements

8.2.1 .
Part 1 Materials

8.2.1.1.1 |Glow wire test (on equipment)
part 1

The suitability of materials used is verified by
making tests:
a) onthe equipment; or
b) on sections taken from the equipment; or
c) on samples of identical material
The suitability shall be determined with respect to
resistance to abnormal heat and fire
The manufacturer shall indicate which tests,
amongst a), b) and c), shall be used [layXb) o)

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 [1960 + 15°C
as a current-carrying part 3,4s

all Other PArtS ......cevveveievicieeeee e X] 650 + 10°C P
No visible flame

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

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

8-2-11-1-2 Flammability, hot wire ignition and arc ignition tests (on materials)
part

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
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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.

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 test|  N/A
[ 1 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 Encl ¢ . ,
part 1 nclosure for equipment’s
Degree of protection ..........ccccccceeeeeveeccvvvnnneennneenns. | IPOO
Test for first characteristic
Test for first numeral .........cccoooviiiiied i_ N/A
3:
4
5:
6:
Test for second characteristic
Test for second numeral .........ccccoovveeeiniiinenninnld 12: N/A
3:
4
5:
6:
%
8:
8.2.4 Mechanical . ¢ inal
part 1 echanical properties of terminals
8.2.4.2 . .
part 1 Mechanical strength of terminals
maximum cross-section of conductor (mm32) . |25
diameter of thread (MM) ....ccccovvvvveeeiiiiiiiiiieeeee 7,3
TOrQUE (NIM) ot 3,5
5 times on 2 separate clamping units P
8.2.4.3 . . . .
part 1 Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the minimum cross-section area
number of conductor of the minimum cross-section

2 P
diameter of bushing hole (MM) ...t 6.5
height between the equipment and the platen (mm) 260 P
mass at the conductor(s) (KQ) .......cccccceveeerieiennnnnss 0,4 P
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135 continuous revolutions: the conductor shall p
neither slip out of the terminal nor break near the
clamping unit

8.2.4.4 Pull-out test

part 1
FOrCE (N) evveeiiieeee e ceeceeee e e e e essciieeeeeenees | 3D
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit

8.2.4.3 . . . .

part 1 Testing for damage to and accidental loosening of conductor (flexion test)
conductor of the maximum cross-section (mm3).... |25 P
number of conductor of the maximum cross-
LT ox (1] o PP PPPS N I A
diameter of bushing hole (mm) ............ccccceeeens. [13,0
height between the equipment and the platen (mm) P
mass at the conductor(s) (KQ) .........ccoeccveeeeeveeeeeens |45 P
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit

8.2.4.4

part 1 Pull-out test
force (N) oo eessiiieeeeees. | 135 P
1 min, the conductor shall neither slip out of the p
terminal nor break near the clamping unit

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

part 1
conductor of the largest and minimum cross-
SECHON (MM?3) L.t 25/1,0 P
number of conductor of the minimum cross-section,
number of conductor of the maximum cross- 1(25mmz) / 2(1,0mm?) P
SECHON i
diameter of bushing hole (mm) ...l 13.0/6.5 P
height between the equipment and the platen (mm) 300/ 260
mass at the conductor(s) (KQ) .......cccoeeeveeriiininnnnl 45/0.4
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit

8.2.4.4

part 1 Pull-out test
force (N) v | 135735
1 min, the conductor shall neither slip out of the p
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
TSt QAUDE .evvveiieee et 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
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Alternatively, the test can be carried out by inserting
the largest conductor of type and rated
cross-section among those recommended by the
manufacturer, after the insulation has been
removed and the end has been reshaped ............:
The stripped end of the conductor shall be able to
enter completely within the clamping unit aperture,
without use of undue force

Electrical performance of screwless-type clamping | Test according to subclause
units 9.8 of IEC 60999-1 and 9.8 of
IEC 60999-2

See report

N/A

N/A

9.2.2 N/A

A suitable test arrangement is shown in Figure 10. N/A
If the measurement points cannot be positioned

within the 10 mm to the point of contact, the voltage N/A
difference between the ideal and the actual
measuring points shall be deducted from the
voltage drop measured.

This voltage difference within the part of the
conductor shall be determined with a suitable
measurement method on one specimen at a
stabilised temperature.

N/A

The test current is Ith N/A

9.2.3 Ageing test for screwless-type clamping units ;‘elsc;[ g]? (I:I(E)gj gggg);tlj t;cr:gu; io N/A

of IEC 60999-2
See report

The test shall be done on the device equipped with

the clamping units N/A

The test current is Ith N/A

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

8.25.21
part 1

Dependent and independent manual operation

actuating force for opening (N) ......ccccoviiiienieennndt N/A

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

test force for 10 S (N) ..o N/A

After the test, when the test force is no longer N/A
applied, the actuator being left free, the open position
shall not be indicated by any of the means provided

the equipment shall not show any damage such as to N/A
impair its normal operation

When the equipment is provided with a means of N/A
locking in the open position, it shall not be possible to
lock the equipment while the test force is applied

8.25.2.2

01 Dependent power operation
par

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

Supply voltage of 110% of rated voltage (V).........: N/A
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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

8.25.2.3

01 Independent power operation
par

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

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;[71 Conduit pull-out test, torque test and bending test with metallic conduits
par

8.2.7.1 Pull-out test
part 1

Torque for screwing the conduit into the entry......: N/A

PUll fOrce (N) e 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
further use of the enclosure

N/A

8.2.7.2

01 Bending test
par

A slowly increasing bending moment shall be
applied without jerk to the free end of the conduit
Bending moment is maintained at........................l

N/A

N/A
N/A
N/A

1 min

The test is then repeated in a perpendicular
direction

There shall be no evidence of damage impairing
further use of the enclosure

N/A

8.2.7.3

‘1 Torque test
par

TOrque (NM) .oeeeeeee e
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it shall be possible to unscrew the conduit and there
shall be no evidence of damage impairing further
use of the enclosure

N/A

9.3.1

Compliance with performance requirements

a)

TEST SEQUENCE |
- 1 sample: LT1-D6511, Us = 415V

- 4 samples: LT1-D6511, Us = 415V, for only clause 9.3.3.2.1.2 and 9.3.3.2.1.3

- 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 (I-1)

Sub clause 8.3.3.3. of part 1 applies

ambient temperature 10-40 °C .........cccccvvvvveeeeenns

30°C

Contactor

test enclosure W x Hx D (mm x mm x mm) .........

In free air

material of enclosure ..........cccoeeeviiiiiiiiiiiiiiiiiiinn

No enclosure

9.3.3.34

Main circuits, test conditions:

Sub clause 8.3.3.3.4 of part 1 applies with following

addition

loaded as stated in 8.2.2.4

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

- setting overload relay .........ccccuveveeeeeccciiinnnannnn

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

80

- conventional enclosed thermal current Ithe (A) .:

- for equipment intended for utilization category AC-
6b, the test current for the temperature rise test
shall be equal to 1,35 times le (the rated capacitive
current).

AC-3

- cable/busbar-cross-section (mm2) / (m) .............

25/1

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

< 70K, see page 64

9.3.3.3.5

Control circuit, test conditions:

Sub clause 8.3.3.3.5. of part 1 applies with following
addition

The temperature rise shall be measures during the
test of 9.3.3.3.4

- conventional thermal current Ith (A) at their rated
[0 =T T PP

- conventional enclosed thermal current Ithe (A) .:

- cable/busbar cross-section (mm2) / (mm) ..........

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

< K see page

N/A
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9.3.3.3.6

Coils and electromagnets circuit, test conditions:

The coil with the highest power consumption, for a
given frequency a.c. or d.c., according to
9.3.3.2.1.2.2 is deemed to be representative for all
coils, for the same contactor, and shall be used for
the temperature rise test.

a) Uninterrupted and eight-hour duty windings (8.2.2.

6.1)

The temperature rise shall be measures during the
test of 9.3.3.3.4

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

415Vac

- class of insulating material ..............ccccccvvvveeennnss

B

- uninterrupted or eight-hour duty windings

Uninterrupted duty

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

<110 K, see page 64

b) Intermittent duty windings (8.2.2.6.2)

- no current flowing though the main circuit

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

- class of insulating material ..............cccccvvveeeennnd

- intermittent duty Class ........ccccccvveeeivcciiiiineeen

- close open operating CycCle..........ccccoevvvvvivnneennnns

- 0N-load faCtOr ...........ccvvvvveiiiiiiiiee e

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

N/A

¢) temporary or periodic duty (8.2.2.6.3)

- no current flowing though the main circuit

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

- class of insulating material ..............cccccvvvveeennnss

- close open operating CycCle...........cccoeeuvvvvveneennnns’

- 0N-10Ad tIME ..vvvveiiciiiiiee e

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

< K see page

N/A

9.3.3.3.7

Aucxiliary circuit, test conditions:

Normally loaded with their maximum rated
operational current at any convenient voltage

The temperature rise shall be measures during the
test of 9.3.3.3.4

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

10

- conventional enclosed thermal current Ithe (A) .:

- cable/busbar cross-section (mms2) / (mm) ..........

1,5/1

- cable cross-section (MM?2) .......cccccceeecvvvvvvenennnnns’

15

- temperature rise of auxiliary circuit terminals (K) :

< 70K see page 64

9.3.3.3.8

Starting resistors for rheostatic rotor starters test conditions:

Normally loaded with their current value Im
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Number of starts per hour.........ccocccveieiiiiiiinnnd
Rated dUty ...
Starting characteristic See page

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

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

- temperature rise of starting resistor terminals (K): |See table 3 of part 1 N/A
- temperature rise of starting resistor enclosure (K): | See table 3 of part 1 N/A
- temperature rise of issuing air (K) ....................... | See table 3 of part 1 N/A

9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters
Normally loaded with max. Starting current
multiplied with 0,8 x starting voltage/

Number of starts per hour.........ccocccviiieeiiiiiinnnd

Rated dUty ...

Starting characteristiC...........ccccccccveeeviiicvvineeee........ | See page

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

Temperature rise of:

- windings (K), See table 5 (+15K) .....ccccvveeeennnnt

- operating means (K) , See table 3of part1........:
- parts intended to be touched but not hand held
(K), See table 3 of part 1

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

N/A

9.3.3 Performance under no load, normal load and overload conditions

9.3.3.1 Operation

For starter only:

reference ambient temperature(i.e. +20 °C)

Rated full load current (A)

No tripping after 3 operations when stator has
reached thermal equilibrium at minimum and
maximum settings

N/A

For overload relay with combined stop and reset actuating mechanism only
With closed contactor, the resetting mechanism
shall be operated and this shall cause the contactor
drop out

N/A

For overload relay with either a reset or separate stop and reset mechanism only
With closed contactor and resetting mechanism in
the reset position, the tripping mechanism shall be
operated and the contactor shall have been caused
to drop out

9.3.3.2 Operating limits

N/A

9.3.3.2.1 |Power-operated equipment;
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8.2.1.2.1 | Electromagnetic contactors and starters

rated control supply voltage Us (V) ....ccccceeviiinnnnnd 415
frequency (HZ) ..o 50/60

declared ambient temperature(>40 °C) for 100% Us |40°C
limits of close satisfactorily at any value between

: ~ P
85% and 110% of rated control supply voltage Us : 82:: ézg\\/h
limits of drop out and open fully are: 75% to 20% for N/A
a.c. and 75% t0 10% for d.C. ...coocvveviieiiiniiiinnnd!
ambient temperature(-5 °C) for 100% Us -5°C
Drop out test method
Limits of drop out and open fully are: 75% to 20% =
for a.c. and 75% t0 10% for d.C. ....ocovevvrererenen.s 218V~(52,6%)

8.2.1.2.2 | Contactors and starters with electronically controlled electromagnet

Rated control supply voltage Us (V) ......c..ccccuuee

Frequency (Hz) .....ccccoveeciiiiieeeieecciiiie e
Declared ambient temperature(>40 °C) for 100%

Us

Limits of close satisfactorily at any value between

85% and 110% of rated control supply voltage Us : N/A

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

for a.c. and 75% to 10% for d.C. ...cccovvveviivnnrennnnn N/A

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

Drop out test method N/A

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

for a.c. and 75% t0 10% for d.C.....ccccvvvevvinvnennnnnlt N/A
8.2.1.2.3 | Electro-pneumatic contactors and starters

Rated air supply pressure (Bar) .......ccccccceeveennnnns

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

the rated air supply pressure (Bar)

Limits of close satisfactorily at any value between

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

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

rated air supply pressure(Bar)..........cccccveeeeeeennnnns N/A

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

air supply pressure(Bar) N/A

Limits of close satisfactorily at any value between

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

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

for the rated air supply pressure(Bar)

8.2.1.2.4 | Capacitive drop out test

A capacitor shall be inserted in series in the supply
circuit Us, the total length of the connecting
conductors being < 3 m.

The capacitor is short-circuit by a switch of
negligible impedance.

The supply voltage shall then be adjusted to 110 %

The value of the capacitor shall be calculated:
C (nF) =30 + 200000 / (f X Us) weveevivrreeiiiiiaasiinnass | ————
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Verification of the drop out of the contactor when
the switch is operated to the open position............:

N/A

9.3.3.2.1.2

Coil power consumption

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

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

The test shall be performed at ambient temperature
+23°C+3°C

23,3°C

The test shall be made without any load in the main
and auxiliary circuits

The coil shall be supplied with the rated control
supply voltage Us and at the rated frequency

415Vac

For a given coil, where a voltage range is declared,
the test shall be made at the highest voltage at the
respective frequency

The measured values shall be obtained with a
r.m.s. measurement method covering at least a
bandwidth from 0 Hz to 10 kHz and the resulting
power values shall be given within a measurement
uncertainty better than 5 %

9.3.3.2.1.2
2

Holding power for conventional and electronically controlled electromagnet

The current measurement I(i) of the coil shall be
performed after the coil has been energized and
has reached a stable temperature

The holding power consumption is defined as follows

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

N/A

Pc(i) = Us(i) x I(i) [W] for d.c. controlled contactor

[i=0,059A

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 = £
(Us(®) x 1()) ) /5 [W]

Average value: 24,5 w

9.3.3.2.1.2
3

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

pick-up and hold-on windings

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

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

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) [wW] for d.c. controlled contactor
with separate pick-up and hold windings

li=0,55A

The published value shall be equal to the average value of the 5 tested coils
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Sp =2 (Us(i) x I(i) ) / 5 [VA] respectively Pp = Z
(Us(i) x 1) ) /5 [W]
9.3.3.2.1. |Pole impedance

Average value: 228 w P

The pole impedance shall be determined during the
test and with the conditions given in 9.3.3.3.4.

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

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

included) of the contactor preferably at the same
time the temperature rise is measured

The impedance per pole is defined as follows
Z=Ud/Ith [Q]

L1: 0,273mQ (max.) P
L2: 0,279mQ (max.)
L3: 0,276mQ (max.)
Care should be taken that voltage drop =3
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
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).......cccceveveevivennnnd

Frequency (HZ) ...

Limits of drop out and fully open at slowly falling N/A
voltage are 70 % and 35 % of the rated voltage......:
The voltage shall be reduced from rated control N/A
supply voltage at a rate to reach 0 V in approximately
30s

The test for the lower limit is made without previous N/A
heating of the release coil
In the case of a release with a range of rated control N/A
supply voltage, this test applies to the maximum
voltage of the range

When associated with a switching device, the test for N/A
the lower limit is made without current in the main

circuit

The test for the upper limit is made starting from a N/A

constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles.

This test may be combined with the temperature-rise N/A
test of 9.3.3.3.
In the case of a release with a range of rated control N/A

supply voltage, this test is made at the minimum
rated control supply voltage

2) Test for limits of operation when associated with a switching device
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Starting with the main circuit open, at the N/A
temperature of the test room, and with the supply
voltage at 35 % rated maximum control supply
voltage, it shall be verified that the switching device
cannot be closed by the operation of its actuator
When the supply voltage is raised to 85 % of the N/A
minimum control supply voltage, it shall be verified
that the switching device can be closed by the
operation of its actuator

3) Performance under over-voltage conditions

When associated with a switching device, the test is N/A
made without current in the main circuit.
The test at 110 % of the rated supply voltage shall be N/A

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

8.2.1.4 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
FrEQUENCY .. ]

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

8.2.1.5.1.1 | Common requirements

type of time-delay overload relay .........ccccovvveienennl

P ClAaSS ..

CUITENE SELHNG .vvvevieeeiee e

ambient temperature °C) ........ccocceiiieniinenieeeed

test enclosure W x Hx D (mm x mm x mm) ...........

cable/busbar cross-section (mmz2) / (mm) ...............

ambient temperature: - 5°C ......ccocvceveeeeiiiiiineennd

a) at A times of current setting, tripping shall not No tripping; ...... A N/A
occur in less than 2 h starting from the cold state;
EESE CUIMTENT .eeeieeeeee et
b) when the current is subsequently raised to B times Tripping; .....A N/A
the current setting, tripping shall occur in less than
2 N5 tESE CUMTENE ..o

c) for class 2, 3, 5 and 10 A overload relays Class; N/A
energized at C times the current setting, tripping Tripping current___ A
shall occur in less than 2 min starting from thermal | Trip-time: S

equilibrium, at the current setting, in

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

temperature -5 °C or below, the manufacturer may
declare a longer tripping time but not

longer than 2 times the values required for 20 °C
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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) ....ccccvveee..:
ambient temperature: + 20 °C .......oooviiiiiiiieeennnnd!
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state
TESE CUIMENE e
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in Iess Triptime: s
than 2 h; test current ...
c) for class 2, 3, 5 and 10A overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Triptime: s
than 2 min, starting from thermal equilibrium at the
current setting; teSt CUMeNt .......cccoieiiiiiinininnenad
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 ..o
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) ....ccccvveee..d
ambient temperature: + 40 °C ..........cccccvvvveeeennnnd
a) at A times of current setting, tripping shall not Testcurrent: A N/A
occur in less than 2 h starting from the cold state
TESE CUMENE e
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occur in Iess Triptime: s
than 2 h; test Current ...
c) for class 2, 3, 5 and 10A overload relays Test current N/A
energized at C times the current, tripping shall Triptime: s
occur in less than 2 min, starting from thermal
equilibrium at the current setting; test current ......:
d) for class 10, 20 or 30 overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Triptime: s
than 4, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test current
triPPING tIME ..o
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
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Interrupt a current for a duration of 2 x Tp (see
Table 2 ) with a relative tolerance of 10% (where Tp
is the time measured at the D current according to
Table 3).

Tp=__ A
D = A
Measured time Tp = S

N/A

Apply a current equal to 7,2 x le

| test = A

N/A

The relay shall trip within 50% of the time TP

Trip time = S

N/A

8.2.15.2

Limits of operation of three-pole time-delay overload

relays energized on two poles:

ambient temperature (°C).....cccevvieeiiiiiiiiiiiaaeeennd

N/A

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

N/A

a) the relay energized on three poles, at A times the
current setting, tripping shall not occur in less than
2 h, starting from the cold state; test current

RT| S|RS|T|[ST|R

N/A

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

RT| S|RS|T|[ST|R

N/A

8.2.153

Limits of operation of instantaneous magnetic overload relays

For all values of the current setting, instantaneous
magnetic overload relays shall trip with an accuracy
of £ 10% of the value of the published current value
corresponding to the current setting

N/A

Magnetic Settings..........ocvceiiiiiiiiie e,

N/A

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

N/A

8.2.1.54

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

8.2.1.5.4.

e) Limits of operation under-current relays

Under-current relays or release, when associated
with a switching device, shall operate to open the
switching device within 90% to 110 % of the set
time when the current during run is below 0,9 times
the under-current setting in all poles

Under current setting: A
Test current: A
Set time: S
Measured: S

N/A

8.2.1.54.

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

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

N/A

The lowest drop-out of an under-current relay shall
be not greater than 1,5, times the actual current
setting of the overload relay which is active in the
starting or star connection.

Lowest drop-out:....... Al
Actual current setting: ..... A=
<1,5times

N/A

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

N/A

8.2.1.55.

g) Stall relays
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The limits of operation shall be verified
accordance with cl. 8.2.1.5.5

N/A

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

N/A

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

N/A

a) current sensing relays

minimum current setting /
minimum set stall inhibit time
Test current 1,2 times

N/A

minimum current setting /
maximum set stall inhibit time
Test current 1,2 times

N/A

maximum current setting /
minimum set stall inhibit time
Test current 1,2 times

N/A

maximum current setting /
maximum set stall inhibit time
Test current 1,2 times

N/A

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

minimum set stall inhibit time

Trip time =

N/A

maximum set stall inhibit time

s
Trip time =

N/A

8.2.1.5.6.

h) Jam relays

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

N/A

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

N/A

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

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

N/A

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

N/A

minimum current setting /
minimum set stall inhibit time
Test current 95 % of set value

N/A

minimum current setting /
minimum set stall inhibit time
Test current increase to 1,2 times

N/A

minimum current setting /
maximum set stall inhibit time
Test current 95 % of set value

N/A

minimum current setting /
maximum set stall inhibit time
Test current 1,2 times

N/A
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maximum current setting / S N/A
minimum set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A N/A
minimum set stall inhibit time s
Test current 1,2 times Trip time = S
maximum current setting / S N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A N/A
maximum set stall inhibit time s
Test current 1,2 times Trip time = S
9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
- verification by measurement of clearances instead
of testing
Any actuator of insulating material and any integral
non-metallic enclosure of equipment intended to be
used without an additional enclosure shall be
covered by a metal foil and connected to the frame
or the mounting plate.
Tests are also carried out according Annex R of
IEC 60947-1, Ed. 5, application of the metal foil for
dielectric testing on accessible parts during
operation or adjustment
Terminal holes covered M yes p
[1no
- rated impulse withstand voltage (V) ...........c.......t. | 6KV
- test Uimp main circuits (KV) ...ccoceeevveccvvvnnnennns | 7,3
- test Uimp auxiliary circuits (KV) .......ccccccvvvveeenns | 7,3
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):
- rated insulation voltage (V) ..cccccceeevvecvviiinnnennns N/A
- main circuits, test voltage for 5s (V) ...ccccveeennnnn N/A
- control and auxiliary circuits, test voltage for 5-s /
(V) oo N/A
- circuits of equipment include devices such as N/A
motors, instruments ect, test voltage for 5 s (V) ..:
Equipment suitable for isolation
The leakage current shall be measured through 111 Uez Vv
each pole with the contacts in open position 4 UMES Ue= __ N/A
(<0,5mA)
9.3.1 Compliance with performance requirements
b) TEST SEQUENCE Il
- 1 sample: LT1-D6511, Us = 415V
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 (lI-1)
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Conditions, make operations only.......................... | make operations

Type of product ........ccoceeeeeeiiiiiiiiieeee e .. | LT1-D6511

utilization category ......ccoccceeeeeeiiiiiiiiieeeeeeneeeeee s |AC-3

Control voltage 25 times at 110% and 25 times at

85% for AC-3 and AC-4 Yes

rated operational voltage Ue (V) ....ccccoceveeeeenennnel [415

rated operational current le (A) or power (KW) ..... [65A

- test voltage (V) U/Ue = 1,05 ...t t; jgg P
L3:438
L1: 653

-testcurrent (A) 1/le =210 ...cccveeveeeeeiiieeeee e L2: 653 P
L3: 653

- power factorftime-constant ... t; 832 P
L3: 0,46

- 0N-IME (MS) .ooiiiciiiiieeeececciiiieeee e e s sssiieeeeeee e | 189

- Off-time (S) vvvveiiiiciiiee e sesiineeeeeeeeens. |10

- number of make operations ..............cccccc0eeeeeees |50

Behaviour and condition during and after the test:

- no permanent arcing

- no flash-over between poles

- no blowing of the fusible element in the earth

circuit

- no welding of the contacts

- the contacts shall operate when the contactor or

starter is switched by the applicable method of

control

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

Type of product ........ccoeeeeeeiiiiiiiiieeeeeeiiiiieeee .. | LT1-D6511

utilization category .......cocceceeeeeiiiiiiiiiceeeeennseee s |AC-3

rated operational voltage Ue (V) ....cccocceeveeeenennnet [415

rated operational current le (A) erpower{k\W) ..... [65A

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
L1: 438 =

- test voltage (V) U/Ue = 1,05.....ccccoriiiiiiiiineeennn! L2 438
L3:438
L1: 524

-testcurrent (A)/Ie = 8 .o L2 524 P
L3: 524

- power factorftime-eonstant-............ooccveeeeeeeennnn! t; 832 P
L3: 0,45

- 0N-IME (MS) .oiiiiciiieeeeeeccciiieeeeeessssiiinereeeeeeeees | 185 P
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- Off-time (S) wevveeeiiiiiiieeeiieeeeeiiieeeee . |10 P

- number of operations [ ] 50 make P
[X] 50 make/ break

Number of operation energized simultaneously 10 P

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

oscillatory frequency (KHz) ......cccccceviiiiiieeneeennt. [ 56,3

Measured oscillatory frequency (kHz) ..................: t; ggg P
L3: 56,3

FaCtOr Y .ooooiceveeee i :j iig P
L3:1,12

Behaviour and condition during and after the test:

- Nno permanent arcing

- no flash-over between poles

- no _bloyving of the fusible element in the earth

circuit

- no welding of the contacts

- the contacts shall operate when the contactor or

starter is switched by the applicable method of

control

9.3.3.6 Operational performance capability:

Type of product ........ccccccevveeeiiiiiiiieeeeseeiiciiieeneeens. | LT1-D6511

utilization category ........ccccccveeeeeiiiciiiiineeesnsseeees. | AC-3

rated operational voltage Ue (V) ......cccceeeeveeennnnns [415

rated operational current le (A) or power (kW) ..... [65A

Conditions, make/break operations:

- test voltage (V) U/Ue = 1,05.....ccccceviiiiiinnneeennnn :j 338 P
L3: 440

-testeurrent (A) 1/le =2 o t; igi P
L3:131

- power factorftime-constant ............cccoeevvveeeeennld :j 822 P
L3:0,43

- 0N-tiMe (MS) .ooeiiiiiiiiiiiieeeieiiieieeee e sssiiieeeeeeee . | 18

- Off-time (S) wevveeiiiiiiiiiiiiiiieeeeeiiiieeeeeenn . |10

- humber of operations [] 6000 make P
X] 6000 make/ break

Number of operation energized simultaneously N/A

Characteristic of transient recovery voltage for AC-3

and AC-4 only:

oscillatory frequency (KHz) ....ccccooeeiiiiiiiiinnnnannnnd!

47,8
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Measured oscillatory frequency (kHz) ..................: tg 2;2 P

L3: 47,8

o |L1:1,12 p
FACION Y oot 12:1.12

L3:1,12

Behaviour and condition during and after the test:

- no permanent arcing

- no flash-over between poles

- no blowing of the fusible element in the earth
circuit

- no welding of the contacts

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

8.3.34 Dielectric verification

test voltage (2 Ui), min 1000V for5s. (V) ............. | Test voltage: 1000V

No flashover or breakdown P

8.3.35 Leakage current equipment suitable for isolation

test voltage (1,1 Ue) (V) ooeeeieeieeeeeeeeeeeed N/A

Leakage current: <2 mA /pole ......ccooieiiiieennld N/A

9.3.1 Compliance with performance requirements
C) TEST SEQUENCE llI
- 1 sample: LT1-D6511, Us = 415V

- Performance under short-circuit conditions (Clause 9.3.4)

9.34 Performance under short-circuit conditions

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.

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.

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

Maximum le and maximum Ue for AC-3 are 415V/65A
covered

Sub clause 8.3.4.1.2 of part 1 applies except that,
for type “1” co-ordination, the fusible element F and B neutral P
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

N/A

Rated control supply voltage ...........cccccveeeeeeeneen . [415Vac P
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9.3.4.2.1 |Test at the prospective current "r":
type of product..........ccooeeeeeeiiiiiiiiiieeeeeeiiciiieeee .. | LT1-D6511
test circuit, figure 9, 10, 11,12 ........eeeeeeevveeeee.....t. | Figure 11
type of SCPD ......coovviiiiiiiieeeiiiiiiiieeieeeeeeeiieeeeee. . | RT16-00
ratings of SCPD, co-ordinationtype 1 ...........c......! |-
ratings of SCPD, co-ordination type 2 ................... [Fuse, RT16-00 80A
rated operational current le (A) AC-3 .................. [65A
rated operational voltage (V) ...ccccoevvviiiieeeeeeennnn . [415V
prospective current "r" (kA) (table 12).................... [5kA
Wire size (mm?) type 1 N/A
Wire size (mm?) type 2 16mm?2 P
test voltage (V) oo t; jgg P
L3: 438
L1: 5,02
r.m.s. test current (KA) ... | o 5'01 P
L3: 5,05
peak CUrrent (KA) .......cceoceeieeeeeireeceeeeieeereeereeeveeasl t; ;ég P
L3:7,17
power factor 0,67
1. one breaking operation of SCPD with all the L1: 32,8 kA2s, 4,30kA
switching devices closed prior to the test L2: 4,75 kAzs, 1,70kA
l2dt and Ip (A%s / A) : L3: 27,8 kA2s, 3,94kA
2. one breaking operation of SCPD by closing the | L1: -- kA2s, 28,2A P
contactor or starter on to the short-circuit L2: 32,3 kA2s, 4,15kA
[2dt and Ip (A%s / A) L3: 31,9 kA3s, 4,11kA
9.3.4.2.3 | Behaviour of the equipment during the test
Both types of co-ordination (all devices):
A - the fault current has been successfully p
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
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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:

a) circuit breaker with instantaneous trip relays or N/A
releases, at 120% of the trip current
b) 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 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):

N/A

| - The adequacy of insulation in according with N/A
8.3.3.4.1, item 4), of part 1 is verified after each
operation (at currents “r” and “Iq” by a dielectric test
on the complete unit under test (SCPD plus
contactor/starter but before replacement of parts).
The test voltage shall be applied to the incoming
supply terminals, with the switch or circuit-breaker
in open position, as follows:

| - dielectric verification test voltage (2 Ue) for5 s )
(V) but not less than 1000V ..........cccooeeeveeeiiiiinnnnd Test voltage:
- between each pole and all other poles connected N/A
to the frame of the starter
- between all live parts of all poles connected N/A
together and the frame of the starter
- between the terminals of the line side connected N/A
together and terminals of the other side connected
together

For equipment suitable for isolation, the leakage Test voltage: \% N/A
current shall be measured through each pole, with | L1: mA
the contacts in open position, at test voltage of 1,1 |L2: mA
Ue and shall not exceed 6 mA L3: mA

N/A

Type 2 co-ordination (all devices)
J - no damage to the overload relay or other parts | Contacts welded
has occurred, except that welding of contactor or

starter contacts is permitted, if they are easily [lyes
separated (e.g. by a screwdriver) without significant | [X] no
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.

In the case of welded contact as described above, N/A
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.
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Operational performance capability (9.3.3.6):

Type of Product ...

utilization Category .....coviicuiiiiiiaeiiiiiiiieeee e

rated operational voltage Ue (V) ...ccoooveveeeiiiinnnndd

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

Conditions, make/break operations:

- test voltage U/Ue = 1,05 (V) weeeeeeeeiiiiiiiiiiceaeend

-testeurrent (A) 1/Ie =6 .ol

- power factor/time constant ..........cccccccieeeeeeennnd

= ON-TIME (MS) 1o

= Off-tIME (S) weiieieiiiii e

- humber of make/break operations ......................
Characteristic of transient recovery voltage for AC-3
and AC-4 only:

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

Measured oscillatory frequency (kHz) ..................: t; N/A

L3:

L1:
L2: N/A

L3:

FaCIOr Y e

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
circuit

N/A

- ho welding of the contacts N/A
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control

K The tripping of the overload relay shall be verified | Test current: A
at a multiple of the current setting and shall Measured: S
conform to the published tripping characteristics,
according to 5.7.5, both before and after the short-
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:

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

- 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

9.3.4.2.3 N/A

1000V
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- between each pole of the main circuit and the P
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 P
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 Test voltage:
12A of part 1) for5s (V) estvoltage:
across the main poles of the device with the N/A
contacts of the switch or of the circuit- breaker
open and the contacts of the starter closed
For equipment suitable for isolation, the leakage Test voltage: N/A
current shall be measured through each pole, with | L1: mA
the contacts in the open position, at a test voltage | L1: mA
of 1,1 Ue and shall not exceed 2 mA L1: mA
9.3.4.2.2 |Test at the rated conditional short-circuit current "1g"
Type of product ........cccccceveeeeiiiiiiiiieeeesesiicciieeneeen:. | LT1-D6511
Test circuit, figure 9, 10, 11, 12.......cccceevvvveennenns. | Figure 11
type of SCPD .....cccovvviiiiiiieeeesiicciiiiiieaeesssiiiineneeeas. | RT16-00 80A
ratings of SCPD, co-ordinationtype 1 ..................
ratings of SCPD, co-ordination type 2 ................... | 80A/500V
rated operational current le (A) AC-3 .................. [65A
rated operational voltage (V) 415
prospective current "Iq" (KA) ....cccccoeeeevvvvveneeenennees |20
Wire size (mm?) type 1 mm? N/A
o P
Wire size (mm?3) type 2 16 mm?
test voltage (V) ..oooovviiiiieieeeiiiiiiieeeeeeeeeeiieeeeee . | L1438 P
L2: 438
L3: 438
r.m.s. test current (KA) .....cccoeecvvveeeviiiiciiineeeeenenns | L1: 20,4 P
L2: 20,3
L3: 20,3
peak current (KA) .....ccccccoviieiiiieeeeeeiiiiiiiieeeeeeeeeeeens. | L1415 P
L2: 36,2
L3: 30,5
power factor 0,28 P
1. one breaking operation of SCPD with all the L1: 7,90 kAz2s, 1,85kA P
switching devices closed prior to the test L2: 31,0 kA2s, 5,59kA
12t and Ip (KA2S [/ KA) ooooeiiiiiiiiiiieiniieeesnneeeeenn | L300 39,4 KA2s, 7,34KA
2. one breaking operation of SCPD by closing the | L1: 43,4 kA2s, 7,23KA p
contactor or starter on to the short-circuit L2: 26,4 kA2s, 5,69kA
Ptand Ip (A2S [ A) oo | L304,75 KA2s, 1,65KA
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3. one breaking operation of SCPD by closing the |L1:
switching device on to the short-circuit L2:
Ptand Ip (A2S [ A) wooceeveecieeeeeeeeeeeciieeeeeeseeeennns | L3

N/A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):
A - the fault current has been successfully P
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 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
opened manually by its operating means

F - neither end of the SCPD is completely
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:

a) circuit breaker with instantaneous trip relays or
releases, at 120% of the trip current

b) circuit breaker with overload relays or releases,
at 250% of the rated current of the circuit breaker
Type 1 co-ordination (all devices):

N/A

N/A

N/A

N/A

H - there has been no discharge of parts beyond N/A
the enclosure. Damage to the contactor and the
overload relay is acceptable. The starter 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:
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| - dielectric verification test voltage (2 Ue) for5 s )
(V) but not less than 1000V ..........cccooeeeeeeeiiiicnnnnd Testvoltage: _____
- 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 Test voltage: \%
current shall be measured through each pole, with | L1: mA

the contacts in open position, at test voltage of 1,1 |L2: mA

Ue and shall not exceed 6 mA L3: mA

N/A

N/A

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts | Contacts welded
has occurred, except that welding of contactor or

starter contacts is permitted, if they are easily [Jyes
separated (e.g. by a screwdriver) without significant | [X] no
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.

In the case of welded contact as described above,
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.
Operational performance capability (9.3.3.6):

N/A

Type of product .........c..oeeeiiiiiiie

utilization Category .......ooocuviiiiiiiieiieee e

rated operational voltage Ue (V) ....ccccccveeeiiiiinnnd

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

Conditions, make/break operations:

- test voltage U/Ue = 1,05 (V) .eeeeeeeeriiiiiiiiieeeeeen!

-testeurrent (A) l/le =

- power factor/time constant ...........ccccooeeeeennnn!

- 0N-TIME (MS) 1o

- Off-tiIMe (S) weveeeei e

- number of make/break operations ....................

Characteristic of transient recovery voltage for AC-3
and AC-4 only:
oscillatory frequency (KHz) ......ccccccoviiiiiiinnnnit

N/A
N/A
N/A

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

= (o1 (0] g YA PP P T PO PP PP PPPPPPPPIN

Behaviour and condition during and after the test:

- N0 permanent arcing N/A

- no flash-over between poles N/A
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- no blowing of the fusible element in the earth

circuit N/A

- ho welding of the contacts N/A
- the contacts shall operate when the contactor or
starter is switched by the applicable method of N/A
control
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.
L The adequacy of insulation in according with N/A
8.3.3.4.1, item 4), of part 1 shall be verified by a
dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:
L - dielectric verification test voltage (2 Ue) for 5 s
(V) but not less than 1000V 1000V
- between all the terminals of the main circuit P
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 P
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 P
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:
Dielectric verification test voltage according table )
12A of part 1) for 5s (V) Testvoltage: _____
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
For equipment suitable for isolation, the leakage Test voltage: \%
current shall be measured through each pole, with | L1: mA
the contacts in the open position, at a test voltage | L2: mA
of 1,1 Ue and shall not exceed 2 mA L3: mA

9.3.4.2.3 Test current: A N/A

Measured: S

Vv N/A

N/A

N/A

9.3.1 Compliance with performance requirements
d) TEST SEQUENCE IV

-1 sample: LT1-D6511, Us = 415V
- Verification of ability to withstand overload currents: Clause 9.3.5
(' applicable for contactors only)
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9.3.5 Verification of ability to withstand overload currents

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

ambient temperature (°C) ....cccccveeeeeiiiiiiiiiieeeee . |22
rated operational current le (A) max. AC-3 .......... |65
test current (1€) (A) .o . | 520
duration of test: 10S ...cooovveeiiiiiiniiiiieeniieeeenneeee s | 108

After the test, the contactor shall be substantially in
the same condition as before the test (visual
inspection)
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9.3.1 Compliance with performance requirements
e) TEST SEQUENCE V

-1 sample: LT1-D6511, Us = 415V

- Verification of mechanical properties of terminals: Clause 8.2.4 of IEC 6947-
1:2007,9.2.1 and 9.2.2

- Verification of degrees of protection of enclosed contactors and starters (see
annex C of part 1)

8.24
part 1
Annex C | Verification of degrees of protection of enclosed
Part 1 contactors and starters

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

(see 8.2.3 part 1 above) P

EMC tests

Sub. Clause 8.3.2.1, 8.3.2.3 and 8.3.2.4 of part 1
apply

In agreement with the manufacturer one EMC test
or all EMC may conducted on one sample

The test sample shall be in the open or closed
position, whichever is the worse, and shall be
operated with the rated supply.

9.4 ELECTROMAGNETIC COMPATIBILITY TESTS

N/A

N/A

9.4.2 Immunity (for equipment incorporating electronic circuits)
Test levels of IEC60947-4-1: table 13.......................
Special requirements are specified in clause 9.4.2.1
t09.4.2.6

9.4.2.1 Performance of the test sample during and after the test

N/A

Unless otherwise specified, performance criterion 2 | Criterion : N/A
applies, see clause 8.3.2.2

9.4.2.2 Electrostatic discharges

The test shall be conducted using the method of
IEC 61000-4-2

No loss of performance during the tests See N/A

9.4.2.3 Electromagnetic field

The test shall be conducted using the method of
IEC 61000-4-3

No loss of performance during the tests See N/A

9.4.2.4 Fast transient bursts

The test shall be conducted using the method of
IEC 61000-4-4

No loss of performance during the tests See N/A

9.4.25 Surges (1,2/50 ps — 8/20 ps)

The test shall be conducted using the method of
IEC 61000-4-5

No loss of performance during the tests See N/A
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9.4.3 Emission
Test levels of IEC60947-4-1: table 15 and 16 .........: N/A
Special requirements are specified in clause 9.4.3.1
t0 9.4.3.2
For equipment designed for environment A, a N/A

suitable warning shall be given to the user (for
example in the instruction manual) stipulating that the
use of this equipment in environment B may cause
radio interference in which case the user may be
required to employ additional mitigation methods

9.4.3.1 Conducted radio-frequency emission tests

The test shall be conducted using the method of N/A
CISPR 11

The equipment shall not exceed the levels givenin | See N/A
table 14 and no loss of performance during the tests

9.4.3.2 Radiated radio-frequency emission tests

The test shall be conducted using the method of N/A
CISPR 11

The equipment shall not exceed the levels givenin | See N/A
table 15 and no loss of performance during the tests

TEST SEQUENCE Annex B

Special tests

Annex B2 | Mechanical durability

By convention, the mechanical durability of a design
of contactor or starter is defined as the number of
no-load operating cycles which would be attained or
exceeded by 90 % of all the apparatus of this
design before it becomes necessary to service or
replace any mechanical parts; however, normal
maintenance including replacement of contacts as
specified in B.2.2.1 and B.2.2.3 is permitted

numbers of no-load operating cycles N/A

B.2.2.1 Condition of the contactor or starter for tests

The contactor or starter shall be installed as for
normal service; in particular, the conductors

shall be connected in the same manner as for
normal use

During the test, there shall be no voltage or current
in the main circuit

The contactor or starter may be lubricated before
the test if lubrication is prescribed in normal service

N/A

N/A

N/A

B.2.2.2 Operating conditions

The coils of the control electromagnets shall be
supplied at their rated voltage and, if
applicable, at their rated frequency

If a resistance or an impedance is provided in
series with the coils, whether short-circuited
during the operation or not, the tests shall be
carried out with these elements connected as in
normal operation

N/A

N/A
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Pneumatic and electro-pneumatic contactors or
starters shall be supplied with compressed air
at the rated pressure

Manual starters shall be operated as in normal
service

N/A

N/A

B.2.2.3 Test procedure

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

satisfy the required conditions when using a higher
frequency of operations, he may do so.

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

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

The verification of mechanical durability may be
made separately on the various components of the
starter which are not mechanically linked together,
unless a mechanical interlock not previously tested
with its contactor is involved

c¢) For contactors or starters fitted with releases with
shunt coils or under voltage releases, at

least 10 % of the total number of opening
operations shall be performed by these releases
d) After each tenth of the total number of operating
cycles given in B.2.1 has been carried

out, it is permissible before carrying on with the
test:

- to clean the whole contactor or starter without
dismantling;

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

service,;

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

starter enables this to be done

e) This maintenance work shall not include any
replacement of parts.

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

star connection and closing on delta connection, if
adjustable, may be set at its lowest value.

0) In the case of rheostatic starters, the built-in
device causing time-delay between closing of

the rotor switching devices, if adjustable, may be
set at its lowest value.

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

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

B.2.2.4 Results to be obtained
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Following the tests of mechanical durability, the
contactor or starter shall still be capable of
complying with the operating conditions specified in
8.2.1.2 and 9.3.3.2 at room temperature.

N/A

There shall be no loosening of the parts used for

connecting the conductors N/A

Any timing relays or other devices for the automatic

control shall still be operating N/A

B.2.2.5 Statistical analysis of test results for contactors or
starters

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

N/A

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

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

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

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

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

B.2.2.6 Single 8 test

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

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

B.2.2.7 Double 3 test

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

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

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

N/A

N/A

N/A

N/A

N/A

N/A

N/A

B.2.2.8 Other methods

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

N/A

Annex B3 | Electrical durability
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With respect to its resistance to electrical wear, a
contactor or starter is by convention characterized
by the number of on-load operating cycles
corresponding to the different utilization categories
given in Table B.1 which can be made without
repair or replacement

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

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

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

For categories AC-3 and AC-4, the test circuit shall
comprise inductors and resistors so arranged as to
give the appropriate values of current, voltage and
power factor given in Table B.1; moreover, for AC-
4, the test circuit testing the making and breaking
capacity shall

be used, see 9.3.3.5.2

In all cases, the speed of operation shall be chosen
by the manufacturer

The tests shall be taken as valid if the values
recorded in the test report differ from the values
specified only within the following tolerances:

- current: 5 %;

- voltage: +5 %

Tests shall be carried out with the contactor or the
starter under the appropriate conditions of

B.2.2.1 and B.2.2.2 using the test procedure, where
applicable, of B.2.2.3, except that

replacement of contacts is not permitted

In the case of starters, if the associated contactor
has already satisfied an equivalent test, the

test need not be repeated on the starter

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Type of Product ... N/A

utilization Category .....cooiicuiiiiiiaeieiiiiiieee e N/A

rated operational voltage Ue (VacC) ......ccccevennnnnnl N/A

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

Conditions, make/break operations:
- test voltage U/Ue = 1,05 : L1:
L2:
L3:

L1:
-testeurrent 118 = oo L2 N/A

L3:

- power factor/time constant ............cccoceeeeeennnnt t; N/A

L3:

N/A

- operating cycles (ops/h) N/A

= ON-TIME (MS) vt e e e e N/A
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- humber of make/break operations ...................... N/A

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

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

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

FaCIOT Y i 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
circuit N/A

- no welding of the contacts N/A
- the contacts shall operate when the contactor or

starter is switched by the applicable method of N/A
control

8.3.3.4.1 |Dielectric verification
4) b) part
1

test voltage (2 Ue, min 1000V) for 5 sec. (Vac) ...... |Test voltage: Vac N/A

No flashover or breakdown N/A

B.3.3 Statistical analysis of test results for contactors or
starters

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

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

B.3.3.1 Single 8 test

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

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

B.3.3.2 Double 3 test
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Three contactors or starters shall be tested to the N/A
assigned electrical durability
The test is considered passed if there is no failure, N/A

and failed if there is more than one failure.

Should there be one failure, then three additional N/A
contactors or starters are tested up to assigned
electrical durability and, providing there is no

additional failure, the test is considered passed.

The test is failed if at any time there is a total of two N/A
or more failures

B.3.3.3 Other methods

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

Annex B4 | Co-ordination at the crossover current between the starter and associated

SCPD

B.4.2 Condition for the test for the verification of co-ordination at the crossover current by a
direct method

B.4.3 Test at lower current
- teSt CUIMMENE = .o N/A
-teStVOIAgEe = ..o N/A
- POWEN fACIOr = ..o N/A
- supplied voltage for coil = .......cccccoevvvvvvivnneennnss N/A

Test at higher current

- teSt CUIMMENE = .o N/A
-teStVOIAgEe = ..o N/A
- POWEN fACIOr = ..o N/A
- supplied voltage for coil = .......cccccoevvvvvvnvnnennnnnss N/A
B.4.1 With the starter and the SCPD closed, the test N/A

currents stated in B.4.3 shall be applied by a
separate closing device. In each case, the device
tested shall be at room temperature.

After each test, it is necessary to inspect the SCPD, N/A
reset the overload relay and the release of the circuit-
breaker, if necessary, or to replace all fuses if at least
one of them has melted

B.4.4.2 After the test at the lower current (i) in B.4.3, the N/A
SCPD shall not have operated and the overload relay
or release shall have operated to open the starter.
There shall be no damage to the starter

After the test at the higher current (i) in B.4.3, the N/A
SCPD shall have operated before the starter. The
starter shall meet the conditions of 9.3.4.2.3 for the
type of co-ordination stated by the manufacturer

B.4.5 Verification of co-ordination at the crossover current by an indirect method
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The indirect method consists in verifying on a
diagram (see Figure B.1) that the following
conditions for the verification of co-ordination at the
crossover current are met:
- the time-current characteristic of the overload
relay/release, starting from cold state,
supplied by the manufacturer, shall indicate how
the tripping time varies with the current
up to a value of at least Ico; this curve has to lie
below the time-current characteristic of
the SCPD up to Ico;

- lcd of the starter, tested as in B.4.5.1, shall be
higher than Ico;
- the time-current withstand characteristic of the
contactor, tested as in B.4.5.2, shall be above the
time-current characteristic (starting from cold state)
of the overload relay up to Ico.

B.4.5.1 Test for Icd

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

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

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

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

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

items 2) c¢) i) and 2) ¢) ii.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

B.4.5.2 Time —current characteristic withstand capability
This characteristic is issued by the manufacturer
and the values are obtained according to the

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

This characteristic is valid for overload currents,
starting with the contactor at room temperature.
The minimum cooling duration required by the
contactor between two such overload tests should
be stated by the manufacturer.

N/A

N/A

9.3.5 Verification of ability to withstand overload curre nts

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

ambient temperature (°C) ..o N/A

rated operational current le (A) max. AC-3 ........... N/A

test current (18) (A) i N/A
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duration of test: 10'S ..evviiiiiiiiiiiiiiie e N/A
After the test, the contactor shall be substantially in N/A
the same condition as before the test (visual
inspection)
TEST SEQUENCE Annex F
Requirements for auxiliary contact linked with powe r contact (mirror contact)
F7.2a) Contact
F7.2a) Contacts kept in closed position by
Measurement method
Table F.1 |Test voltage (kV) N/A
Type of products: N/A
with N/A
with N/A
F7.3 Test after conventional operational performance
with N/A
with N/A
TEST SEQUENCE Annex H
Extended functions within electronic overload relay S
T.3 Classification of electroni oad rel ] Current and voltage
Part 1 assification of electronic overload relays asymmetry relay or release.
[] Over-voltage relay or
release.
[] Ground/earth fault sensing
relay or release.
[] Phase reversal relay or
release.
T.4 Types of relays with ground/earth fault detection [] Type CI-A and CI-B
Part 1 function [ ] Type ClI-A and ClI-B
T.5 Perf .
Part 1 erformance requirements
T.5.1 Limits of operation of ground/earth fault electronic
Part 1 overload relays
A ground/earth fault overload relay, when N/A
associated with a switching device, shall operate to
open the switching device according to the
requirements given in Table T.1.
For relays or releases with a ground/earth fault N/A
current setting range, the limit of operation of the
relay shall be verified at the lowest and highest
settings.
T.5.2 Limits of operation of ground/earth fault current
Part 1 sensing electronic relays
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A ground/earth fault current sensing electronic relay
CllI, when associated with a switching

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

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

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

75 % or less of lic

N/A

T.5.3 - .
Part 1 Limits of operation of voltage asymmetry relays

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

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

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

N/A

;':rfl Limits of operation of phase reversal relays

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

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

N/A

;':rfl Limits of operation of current imbalance relays

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

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

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

T.5.6 Limits of operation of over-voltage relays and

Part 1 releases

a) Operating voltage

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

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

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

relay or release for a defined duration

b) Operating time

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

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

release actuates the tripping device of the
equipment.

N/A

N/A

N/A

T.6 T
Part 1 ests
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T.6.1 Limits of operation of ground/earth fault current
Part 1 sensing electronic relays

Type Cl and CIl (-A and -B)

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

made at the minimum and at the maximum current
settings.

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

The test shall be made at any convenient voltage
and power factor.

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

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

position, the test current is suddenly established by
closing switch S2.

For ground fault current sensing electronic relay
type CII, the inhibit current shall be setto a

value at least 30 % higher than the maximum
ground/earth fault current setting.

T.6.2 Verification of inhibit function of ground/earth fault
Part 1 current sensing electronic

relays Type CllI (-A and -B)

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

made at the lowest setting.

For overload relays with an adjustable inhibit
current setting lic, the test shall be made at the
minimum and at the maximum lic settings.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Each phase has to be tested separately N/A

The impedance Z is adjusted so as to let a current flow in the circuit equal to:
a) 95 % the inhibit current lic

The switch S1 being in the closed position, the test
current is established by closing switch S2.

The overload relay shall not initiate the opening of
the switching device.

b) 75 % the inhibit current lic

The switch S1 being in the closed position, the test
current is established by closing switch S2.

The overload relay shall initiate the opening of the
switching device.

N/A

N/A

N/A

N/A

T.6.3 c |
Part 1 urrent asymmetry relays

80 % < Trip time < 120% of time setting Itest: A,
tripping after S

N/A

T.6.4 Vol |
Part 1 oltage asymmetry relays

Test voltage setting : 1,0 times the voltage Test voltage: V,
asymmetry setting N/A
tripping after S
Trip time < 120% of time setting
[] prevent to close

Test voltage >1,2 times the voltage asymmetry [ did not prevent to close

setting

T.6.5 Ph I rel
Part 1 ase reversal relays

TRF No. IEC60947_4_1C



Page 59 of 70 Report No. 180600074SHA-001
IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

The phase reversal relay
permits to close the
equipment

Voltage sequence of the line side of the starter are N/A

the same as voltage sequence setting

The phase reversal relay
After interchange of two phases prevents closing of the
equipment

N/A

T.6.6 Over-voltage relays
Part 1

a) operating voltage: Usupply=_  V

shall operated to open or prevent the closing if U Uset =V
supply > Uset or > 110 % Un or > time setting Time setting= S
b) operating time: Time setting=____ s
time lag shall be measured from the instant when | Voltage operating

the voltage reaches the operating value until the Value = Vv
instant when the relay or release actuates the Timelag = s
device of the equipment

Limits of electronic overload relay with main circuit
under-voltage restarting function

When under-voltage or loss of voltage occurs in the main circuit, the relay will
operate. The following applies

a) if the voltage resumes within T1 (off-time for
immediate reset), the overload relay shall

control the starter circuit to immediately restore the
running condition;

b) if the voltage resumes between T1 and T2 (off-
time for reset), the relay shall reset to

the starting sequence;

c) if the voltage resumes after T2, the relay shall
not reset automatically.

T1 and T2 are adjustable, and the value of T2 is
greater than T1.

The tolerance of the threshold voltage and of the
time settings shall be specified by the manufacturer
but no more than £10 %. If the time setting value is
lower than 1 s, the manufacturer shall state the
tolerances.

N/A

N/A

H.3.2

N/A

N/A

N/A

N/A

N/A

H.4 Test of the control functions

The test of the control functions shall be verified
according to H.3, and each control function
should be verified at least 3 times.

For restart functions, the detection time for a
voltage dip and the delay of restarting shall be
verified according to H.3.

N/A

N/A
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TEST SEQUENCE Annex K
Procedure to determine data for electromechanical ¢ ontactors used in
functional safety applications.

See N/A

TEST SEQUENCE Annex M (part 1)
Hot wire ignition (HWI) test

M.1.1 Five samples of each material shall be tested. The
samples shall be 150 mm long by 13 mm wide, and
of uniform thickness stated by the material
manufacturer.

Edges shall be free from burrs, fins ect.

M.1.2 A (250 £5 mm) length of nichrome wire (80%
nickel, 20% chromium , iron free) approximately 0,5
mm diameter and having a cold resistance of
approximate. 5,28 Q/m shall be used.

The wire shall be connected in a straight length to a
variable source of power which is adjusted to cause
a power dissipation of 0,26 W/mm in the wire for a
period of 8t0 12 s.

After cooling, the wire shall wrapped around a
sample to form five complete turns spaced 6 mm
apart

M.1.3 The wrapped sample shall be supported in a
horizontal position and the ends of the wire
connected to the variable power source, which is
again adjusted to dedicate 0,26 W/mm

In the wire (see fig M.1)

M.1.4 Start the test by energizing the circuit so that a
current is passed through the heater wire yielding a
linear power density of 0,26 W/mm

M.1.5 Continue heating until the test specimen ignites. IGNITED AFTER:
When ignition occurs, shut of power and record
time to ignite

Discontinue the test if ignition does occur within 120
s. For specimens that melt through the wire without
ignition, discontinue the test when the specimen is
no longer in intimate contact with all five turns of the
heater wire.

N/A

N/A

N/A

N/A

N/A

n nw unuon

5) S
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M.1.6 The test shall be repeated on remaining samples | |gnited after: N/A

n nonuon

5) S

1) S

w
~
nu n onuon

The follow information shall be recorded:

Material: N/A

Thickness:
Colour:
The average ignition time | ——

mm

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

M.2 Arc ignition test

M.2.1 Three samples of each material shall be tested.
The samples shall be 150 mm long by 13 mm wide
and of uniform thickness stated by the material
manufacturer. Edges shall be free from burrs, fins,
act.

M.2.2 The tests shall be made with a pair of test
electrodes and a variable inductive impedance load
connected in series to a source of 230 Vac, 50 Hz
or 60 Hz (see Figure M.2)

M.2.3 One electrode shall be stationary and the other
movable. The stationary electrode consist of a 8
mm? to 10 mm? solid copper conductor having a
horizontal chisel point with a total angle of 30 °.The
movable electrode shall be a 3 mm diameter
stainless steel rod having a symmetrical conical
point with a total angle of 60°, and shall be capable
of being moved along its own axis. The radius of
curvature for the electrode tips shall not exceed 0,1
mm at the start of a given test. The electrodes shall
be located opposing each other, at an angle of 45°
to the horizontal. With the electrodes short-
circuited, the variable inductive impedance load
shall be adjusted until the current is 33 A at a power
factor of 0,5.

M.2.4 The sample under test shall be supported
horizontally in air so that the electrodes, when
toughing each other, are in contact with the surface
of the sample. The movable electrode shall be
manually or otherwise controlled so that it can be
withdrawn along its axis from contact with the
stationary electrode to break the circuit, lowered to
remake the circuit, so as to produce a series of
arcs at a rate of approximately 40 arcs/min, with a
separation speed of (250 + 25 mm/s)

N/A

N/A

N/A

N/A
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M.2.5 The test is to be continued until ignition of the Material: N/A
sample occurs, a hole is burned through the
sample, or a total of 200 cycles has elapsed. Ignitions or hole burns
1 _
2) _
3)
Material: N/A
Ignitions or hole burns
1 _
2) _
3 _
M.2.6 ;Lhe average number of arcs to ignition and Material: N/A
ickness of each set of specimen shall be . i
Thickness: ___ mm
recorded Average number
The hot wire ignition (HWI) and arc ignition (Al) test f g.
value requirements related to the material’'s OI arcs. bilic i
flammability category are indicated in Table M.1 Flammability category: ___
Material: N/A
Thickness:  mm
Average number
ofarcs:
Flammability category:
9.1.5.2 TEST SEQUENCE Special tests — damp heat, salt mist , vibration and shock
For these special tests, Annex Q of IEC 60947-1 app lies with the following
additions.
Where Table Q.1 of IEC 60947-1 calls for
verification of operational capability, this shall be N/A
done according to 9.3.6.2 of this standard.
The vibration tests shall be done on the equipment N/A
in the open and closed positions..
The overload relay shall not trip during the vibration
test N/A
To check the behaviour of main and auxiliary
contacts, vibration tests can be done under any N/A
current /voltage value.
The shock test on the equipment shall be done in
the open position. N/A
For the dry heat test, the equipment shall be in the
close position during the conditioning N/A
period (see 5.3.3 of IEC 60068-2-2)
For the dry heat test categories A, B and C, the test N/A
may be done without current in the poles and for
categories D, E and F, the test shall be done under
the maximum rated AC-3 current, but may be
limited to 100 A for practical reasons. During the
last hour, the contactor shall be operated 5 times.
During the whole test the overload relay may trip.
For the low temperature test, the test Ad is to be
chosen instead of the test Ab and the N/A
equipment shall be in the open position during the
cooling period. It shall then be energized
for the last hour.
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Clause Requirement + Test Result - Remark Verdict

For the low temperature test categories A, B and C,
the test may be done without current in the poles
and for categories D, E and F, the test is done
under the maximum rated AC-3 current which
may be limited to 100 A for practical reasons.
During this last hour the contactor shall be
operated 5 times. During the whole test the
overload relay shall not trip.

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

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

limited to 100 A for practical reasons. After
stabilization of the temperature, during the first 2 h
of the first cycle and during the last 2 h of the
second cycle, the contactor shall be operated 5
times. The overload relay may trip only if it is
permitted according to its temperature
characteristic.

N/A

N/A
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TABLE: Heating Test (I-1) P
TeSt VOItAgE (V).eeeeeeeiieeeiee e eies aeiieesiie e :|Us=415Vac O
AMDIENT ((©C) i :[28,0°C O
Thermocouple Locations max. temperature max. temperature
rise measured (K) rise limit (K)
Terminal L1 53 70
Terminal L2 55 70
Terminal L3 44 70
Terminal T1 52 70
Terminal T2 52 70
Terminal T3 46 70
Auxiliary Terminal 14 27 70
Auxiliary Terminal 13 28 70
Enclosure 35 40
Supplementary information:
TABLE: Heating test, resistance method (I-1) P
Test voltage (V) cooceeeveeeiieecieeciieeiees cvveeeiieeeneeennns | 415VaAC O
AmDbBient, t 1 (°C) coueeeiieiii e 1126,8 °C |
AmMbIeNnt, t 2 (°C) .oovviiiieeiecieeieeieee e seeen s | 26,8 °C O
Temperature rise of winding R1 (Q) R2 (Q) AT (K) Max. dT (K) | Insulation class
Coil (Uninterrupted duty) 461 574 62,8 110 B

Supplementary information:
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TABLE: Clearance And Creepage Distance Measurements
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 8,0 >15 10 >15
circuits) which are separated
when the switch is in off position
2.between live parts of different 6 690 8,0 >15 10 >15
polarity
3. between live parts and 6 690 8,0 >15 10 >15
accessible surfaces of operating
means
Supplementary information:

TABLE: Dielectric Strength(l-1) P

Test voltage applied between:

Test potential

Breakdown / flashover

- the main circuit
- the other circuits
- the exposed conductive parts

- the enclosure or mounting plate

applied (V) (Yes/No)
1,between all the terminals of the main circuit connected Main:1890 NO
together (including the control and auxiliary circuits —
connected to the main circuit) and the enclosure or Auxiliary-1890
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 Main:1890 NO
poles connected together and to the enclosure or Auxiliary:1890
mounting plate with the contacts in all normal positions of ry:
operation
(the main contacts of the device are closed and open)
3,between each control and auxiliary circuit not normally Main:1890 NO
connected to the main circuit and: Auxiliary:1890

Supplementary information:
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TABLE: RESISTANCE TO HEAT (BALL PRESSURE TEST)

no. | Specimen Verdict
Description Colour Temp. °C Impress Result
diam. mm diam. mm
1 |Cover White 125 2,0 15
2 |base Grey 125 2,0 1,6
Contact support Blue 125 2,0 1,4
4 | Cover of Indicator Transparent 70 2,0 15
TABLE: GLOW WIRE TEST
Part Colour |Thick Temp. [burning |drops |support Comments
(mm) °C after t (s) burning
Cover White |1,3 850 8 No No OK
base Grey |1,3 850 |4,9 No No OK
Contact support Blue 1,3 850 3,4s No No OK
Cover of Indicator Transpar |1,3 650 - No No OK
ent
TABLE: Resistance to tracking (tracking test)
no. | Specimen Verdict
Description Colour Drops [Voltage [Burning [Current |Result
(no.) [(V) (A)
1 [Cover Grey >50 175 - - No P
flashovers
2 |base Black >50 175 - - No P
flashovers
3 [ Contact support Blue >50 175 - - No P
flashovers
4 | Cover of Indicator Transparent | >50 175 - - No P
flashovers
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