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Testing procedure and testing location:

Xl | CB Testing Lahoratory:

Intertek Testing Services Shanghai

Testing location/ address........eneee '

Building No.86, 1188 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.............oveee. :

West Zhonghuan Road, Jiaxing City, Zhejiang Province,
P.R.China

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

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

Allen Wang M W"”ﬂ .

) = T U -
Jim Hua e 7’:,-#:-_(_’;}, [_I/__.,-q:____,_,—o—-"
il L

[] | Testing procedure: TMP

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

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

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

[1 | Testing procedure: WMT

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

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

Approved by {+ signature)........ :

[] | Testing procedure: SMT

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

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

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

Summary of testing:

Clause Testing items Testing location
9333 Verification of temperature rise CBTL
9.3.3.189.3.3.2 Verification of operation and operating limits ACTL
9334 Verification of dielectric properties ACTL
9.3.3.5 Verification of rated making and breaking capacities, ACTL
change-over ahility and reversibility, where applicable
9.3.36 Verification of conventional operational performance ACTL
834 Performance under short-circuit conditions ACTL
9.35 Verification of ability to withstand overload current ACTL
8.24of parti Verification of mechanical properties of terminals CBTL
Annex C of part | Verification of degrees of protection of enclosed contactors CBTL
1 and starters
Summary of testing:
Tests performed on main circuit according fo IEC/EN 80847-4-1:
Report No. Type Seq. 1 Seq. 2 Seq. 3 Seq. 4 Seq. 5
1307000258 HA-
LT1-D6511 1 1 1 1 1
oo
Tests performed on auxiliary circuit according to IEC/EN 80947-5-1:
Report No. Type Seq. 1 Seqg. 2 Seq. 3 Seq. 4 | Seqg.5 | Seq. B
1307000255HA- LT1-D9511 ] : ) ; )
003

N/A

Summary of compliance with National Differences

TRF No. [ECB0947_4_1B
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Test itern particulars.......c.coenne

Classification of installation and use .......ccccceve e : AC Contactor

Supply Connection ... e sen. : Cable connection

----------------------------------------------------------------------------------------

Possible test case verdicts:

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

- test object does meet the requirement..........oe.e... 1 P (Pass)

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

LI (1 T PSR :

Date of receipt of test item......coveeciceiiicccicnrennienn 1 2013-08-10

Date (s) of performance of teStS ..........vuumeererernnens : 2013-08-10~2013-09-10

General remarks:

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

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.

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

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

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

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

The application for obtaining a CB Test Certificate ] Yes
includes more than one factory location and a .
declaration from the Manufacturer stating that the D Not applicable
sample(s) submitted for evaluation is (are)

representative of the products from each factory has

been provided. ... :

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

Name and address of factory (ies) ... 1 Same as applicant

General product information:
Main circuit:
Type: LT1-D4011, LT1-D5011, LT1-D&511
Ue= 415V~(3-poles), AC-3: le= 40(LT1-D4011), 50{LT1-D5011}, 65A(L.T1-D6511)
lth=80{LT1-D4011), BOA(LT1-D5011, LT1-D8511), Ir= 5kA, lg=20kA, Ui= 690V, Uimp= 8kV
Controf circuit;
Us= 415V~
Auxiliary cireuit:
Ith= 10A, Cat.: AC-15, Ue= 415V, le= 0,95A

LT1-D4011, LT1-D5011, LT1-D&511 are the same frame size, all tests are performed on L T1-D6511

TRF No. [ECB0947_4 1B
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- kind of equipment ... AG cONtactors
-aumber of poles ...l g

-kind of current (a.c. or d.C.) e L ac

- interrupting Medium ... Ay

- method of OPeration........c.cviiircii e Electromagnetic
-method of CONMrol........ocoiin . Automatic

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

- method of connecting for particular types of starters..........0 nya

-rated freqUency ... BO/G0HZ
mrated dUtIES ... ! Uninterrupted duty
-Utilization category ... ACS

Rated and limiting vaiues, main circuit

Rated voltages

- rated operational voltage Ue (V)........ooviiciil 445
- rated stator operational voltage Ues (V). NJA
- rated rotor operational voltage Uer (V) ..o CONJA
- rated insulation voltage Ui (V). ' 890
- rated stator insulation voltage Uis (V). /A
- rated rotor insulation voltage Uir (V... /A
- rated impulse withstand voltage Uimp(kV)..........cco.cl g

- rated starting voltage of an auto-transformer starter ... \ya

Currents or powers

- conventional free air thermal current Ith (A}l 80(LT1-D4011)
80(LT1-D5011, LT1-D6511)

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

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

- conventional rotor thermal current Ithr {(A) ... CON/A

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

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

operational POWEIS ... D NJA
- rated rotor operational currentler (A) ...l NJA
- rated uninterrupted current Iu (A) ..ol NJA

TRF No. IEC60947_4_1B
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Normal load and overload characteristics

- ability to withstand motor switching overload currents.........0 gjq
-rated making capacity............coiean {Dle
-rated breaking capacity............ceinniiini el gl
-conventional operational performance ...l 9)g

Starting and stepping characteristics of starters
-service conditions for starters..............innl /A

Rated conditional short-circuit current

- rated prospective short-circuit current ™" (KA) ...l 5

- rated conditional short-circuit current Ig (KA) ...l 9
-type of co-ordination ... TYRE 2
-Pole impedance of a contactor (Z) ...l NFA

Control circuits

The characteristics of electronic control circuits

-~kind of current ... g

-rated frequency if a.C. .. BO/BOHZ

- rated control circuit voltage Uc (naturez a.c./d.C) ...l 415V / a.c. 50/60HZ
- rated control supply voltage Us (nature: a.c./d.c.) .............. 415V /a.c. 50/60HZ
Rated and limiting values of air supply control circuit

- rated PrESSUIE . ..ot e CON/A

-volumes Of @i ..o NJA

Auxiliary circuits:

- rated operational voltage Ue {(V)......cccccivivniiicenees 415

- rated insulation voltage: Ut (V). 890

- rated operational current: le (A).......cccocoiiiieii e 0,95

-Kind of current ... @G

- rated frequency: (Hz) ..o 50180

-number of Circuits ..o . 21T NO and 1 NC)
- number and kind of contact elements........cc.coovviinien o 2, figure 4e)/Zb

- rated uninterrupted current: Tu (A) .......ooooiciicens . 0,95

- utilization category: (AC, DC, current and voltage) .............  AC-15
Short-circuit characteristic

- Rated conditional short-circuit current (KA) .........occ ool 1KA

- kind of protective device ... Fuse,RT18-00, 10A/500V

TRF No. IEC80847_4_1B
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Rated and limiting values of refays and releases
-types of relay orrelease.......c.iic :

[ ] a) refease with shunt coil (shunt trip)

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

[l ¢) overload time-delay relay the time-lag of
which is:

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

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

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

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

[ 16 Stall relay or release

characteristic values
a) release with shunt coil, under—voltage {under—current)
opening relay or release

- rated voltage (current)

-rated frEQUEBNCY .ot e
- operating voltage (Current) ...
= 0PErating fiMe cco i e :
SNNIBIEHME e
b} Overtoad relay

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

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

- time-current characteristics (or range of characteristics),
WHEN NMECESSAMNY ..ottt e

- 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 A0 8. ittt

-numberof poles. ...

- nature of the relay: thermal, magnetic, electronic without
ENEMIE] MEIMONY oot

N/A
N/A
N/A
NIA
N/A

N/A
N/A

N/A

N/A

N/A
N/A

TRF No. IEC60947_4_1B
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¢) Release with residual current sensing relay
STAEEE CUITENE. e
-operating Ccurment......oo )

- operating time or time-current characteristic according to
Tahle T.1 of IEC 60947-1.2007, Amendment 1

-inhibit time (when applicable)

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

- N/A

N/A

Type and characteristics of automatic change-over

devices and automatic acceleration control devices

(] a) time delay, e.g. time delay contactor

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

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

b) the characteristics of the under voltage devices are

- the rated current ( thermal current and for rated short-circuit
withstand current, according to the indications given by the
MENUFACTUIEE Y. e e

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

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

Types relays (see |EC 60947-5-1) applicable to
control-devices or specified-time-or nothing
relays (see |IEC 61810-1)
[1 b) under current devices {undercurrent
relays
[[] c) other devices for automatic control
- [ devices dependent on voltage
- [ devices on power
- [] devices depending on speed
Characteristics

N/A
N/A

TRF No. IEC60947 4 1B
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Types and characteristics of auto-transformers for two-

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

by

- rated voltage of auto-transformer.........cocce CONJA
- the number of taps available for adjusting torque and N/A
CUPTENT et e rrr e ce e an s e ees s e e aen it

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

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

4he rated dUY(SEE 5.3.4) .....cveocoreeeeererrceeeeereereeerneresreennnl NIA

the MEthod OF COONNG ....vvveveercersreresoereeeeeerseeereereeesenennnn L @IT-COONING
] eil-cooling

IOUNENG AESIGN. oo roerereerssseereseeerssrenseseseneennnr L DUIIEHN

] or provide separately

Types and characteristics of starting resistors for

rheostatic starters
Account being taken of the starting characteristics (see
5.3.6.5.1), the starting resistor shall be characterized by :

- the rated rotor insulation voltage (Uir) ..., N/A
-their resistor value............o D NJA

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

- the rated duty {see 8.3.4). ... D NJA
- the MEthOd Of COONING ........reereerer e eeeveesveesoreoreeseeseseeeeerennens ) TTEE BT
[1 forced air

] foil immersion

-MOUNtNG AESIGI ..vveiioii ettt [] built-in
] or provide separately

TRF No. IEC60947_4_1B
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{EC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

8.2

MARKING

Data shall he marked on the equipment (mandatory):

a — manufacturer's name or trade mark

b — type designation or serial number

LT1-D6511

Data preferably marked on the equipment:

¢ - number of this standard, if the manufacturer

claims compliance

IEC/EN 60947-4-1

T | |T |TW |W |T

K - IP code, in case of an enclosed equipment

N/A

52) Overload relays and releases: Characteristic

values

N/A

52) Overload relays and releases: Designhation and

current settings of overload relays

N/A

aa) - polarity of terminals, if applicable J

N/A

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

manufacturer's published literature:

d - rated operational voltages

415V

& - ulilization category and rated operational
currents (or rated powers), at the rated operational

voltages of the equipment

AC-3: 65A

f - either the value of the rated frequencylies, or the
indication d.c. (or symbol) .....coovveeiii :

N/A

g - rated duty with the indication of the class of

interrmittent duty, if any

Uninterrupted duty.

Associated values:

h - rated marking and breaking capacities (these
indications may be replaced, where applicable, by
the indication of the utilization category, see table 7)

AC-3

Safety an installation:

i — rated insulation voltage

690V~

i — rated impulse withstand voltage (see 5.3.1.3)

BkV

[ - pollution degree

T |v [T |

TRF No. IEC80947_4_1B
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IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict
m — rated conditional short-circuit current (see P
5.3.8) 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 5.3.8) of
the combination starter, the combination switching
device, the protected starter or the protected
switching device and type of co-crdination (see Ir=5KA, 1q=20KA, type 2
8.2.5.1) Fuse: RT18-00, 80A/500V~
n - Void N/A
Control circuits P
The following information concerning control circuits shall be placed either on the P
coil or on the equipment:
o — rated control circuit voltage (Uc), nature of 415V a.c. 50/60HZ p
current and rated frequency
- if necessary, nature of current, rated frequenc
an rated con?:ol supply voltages (Us) j ' |same a8 above i
Air supply systems for starter or contactors operated by compressed air N/A
Q - rated supply systems of the compressed air N/A
and limits of variation of this pressure, if they are
different from those specified in 8.2.1.2
Auxiliary circuits: P
r — ratings of auxiliary circuits 225_115?/?;3: 0,95A, Ue= 415V P
Overload relays and releases: N/A
s — characteristics according to 5.7, specifying the
electronic overload relay does not contain thermal N/A
memory
Additional information for certain types of contactor and starter; N/A
Rheostatic starters: N/A
t — circuit diagram N/A
U — severity of start, see 5.3.5.5.1 N/A
v — starting time, see 5.3.5.5.1 N/A
Auto-transformer starters: N/A
w — rated starting voltage(s), i.e. voltage(s) at the N/A

fapping terminals

TRF No. IEC80947_4_1B
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IEC 60947-4-1
}Elause Requirement + Test Result - Remark Verdicﬂ
—
| Vacuum contacters and starters. N/A J
X — maximum permissible altitude of the site of B NIA
instaliation, if less than 2000 m
EMC N/A .
T
y — environment A and/or B: see 7.3.1 of part 1 LA N/A
- LB SR
z — special requirerments, if applicable, for example T N/A
| shielded or twisted conductors
o . . 7
Sub clause 5.2 of part 1 applies to contactors, starters and overload relays with the N/A
| fottowing additions:
Data under items d) to x in .1.2 shall be included P
on the nameplate or on the equipment or in the
manufacturer's published literature;
Cata under items ¢) and k) in 8.1.2 shall preferably p
be marked on the equipment
In case of electronically controlled electromagnets, N/A
information other than given in o) and p) of 6.1.2
F 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
J on the device,

TRF No. IEC60847_4_1B
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R IEC 60947-4-1
Clause Requirement + Test Result - Remark l VerdictJ
6.3 Instruction for installation, operation and maintenance
The manufacture shall specify, in his documents or P
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,
- equipment only suitable in environment A shall NOTICE N/A
) ) ) . This product has been designed for
provided with the following notice environment A. Use of this product in
environment B may cause unwanted
electromagnetic disturbances in
which case the user may be requirad
to taken adequate mitigation
measures,
- if necessary, the instructions for transport, P

installation and operation of the equipment shall
indicate the measures that are particular
importance for the proper and correct installation,

commissioning and cperation of the equipment.

in the event of a short—circu_it

- manufacturer advice on the measures to be taken

P |

In case of protected starters (see 3.2.8), the

manufacturer shall also provide the necessary

J mounting and wiring instruction

N/A

TRF No. I[EC60947_4_18B
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IEC 60247-4-1

Clause

Requirement + Test

Result - Remark

Verdict

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 net 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

7122
Part 1

Glow wire testing

(See 8.2.1.1.1 part 1 helow)

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

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

temperature of 850 °C

7123
Part 1

Test based on flammability category

(See 8.2.1.1.2 part 1 below)

N/A

813

Current-carrying parts and their connection

7.1.3
Part 1

No contact pressure through insulating materials

8.1.4

Clearances and creepage distances

Clearances

Rated impulse withstand voltage (see test
sequence [)

Uimp= 6kV

Creepage distances

TRF No. IEC60947_4_18
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IEC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

PollUtion degree ..o :

Comparative tracking index (V) ..o, :

175

Material group ... :

IMa

Rated insulation voltage Ui (V) ..., :

690

Minimum creepage distances (Mm) ..........coeiveinnn, :

10

Measured creepage distances (mMm) .........cccoeee. :

>15

TW{({T|™W]{ V| V|0

[n case Uimp is not indicated

N/A

Actuator

N/A

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

N/A

7.4.58.1
Part 1

Insulaticon

N/A

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

Moreover:

N/A

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

N/A

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

N/A

71.5.2
Part 1

Direction of movement

N/A

The direction of operation for actuators of devices
shall normally conform to IEC 80447,

N/A

Where devices cannot conform to these
requirements, .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
"Q" positions and the direction of operation.

NIA

8.1.5.3

Mounting

N/A

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

N/A

816

INDICATION OF CONTACT POSITION

N/A

7.1.6.1
Part 1

Indication means, applies to manually operated

starters

N/A

TRF No. IEC80847_4_1B
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IEC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

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

indicating device

N/A

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

accordance with |[EC 80417-2:

80417-2-IEC-5007 | On (power)
80417-2-\EC-5008 O Off (power)

N/A

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

symbol "0"

N/A

Red colour shall not be used for any other push-

button

N/A

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

N/A

71.82
Part 1

[ndication by the actuator

N/A

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

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

position of the actuator may be provided

N/A

817

Additional safety requirements for equipment suitable for isolation

N/A

7.1.7.1
part 1

Additional constructional requirements:

N/A

TRF No. IEC60947_4_1B




Page 18 of 89

Report No. 1307000258HA-001

IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict
Equipment suitable for isolation shall provide in the N/A
open position an isolation distance in accordance
with the requirements necessary to satisfy the
isolating function
- minimum clearances across open contacts (see N/A
Table X, Part 1) (mm) .o :
- measured clearances (Mm) ...........ccoovvcrienne : N/A
- test Uimp across gap (kV) .o, ; N/A
Indication of the position of the main contacts shall N/A
be provided by one or more of the following means
- the position of the actuator N/A
- a separate mechanical indicator N/A
- visibility of the moving contacts N/A
The effectiveness of each of the means of indication |{See 8.2.5 part 1 below) N/A
provided on the equipment and its mechanical
strength shall be verified
When means are provided or specified by the (See 8.2.5 part 1 below) N/A
manufacturer to jock the equipment in the open
position, locking in that position shall only be possible
when the main contacts are in the ocpen position
Equipment shall be designed so that the actuator, N/A
front plate or cover are fitted to the equipment in a
manner which ensures correct contact position
indication and locking, if provided
For equipment provided with positions such as N/A
“fripped 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 "0"
An actuator having only one position of rest shall not N/A
be considered as appropriate to indicate the position
of the main contact

7172 Supplementary requirements for equipment with provision for electrical interlocking N/A
with contactors or circuit-breakers:

part 1
Auxiliary switch is rated according to |IEC 60947-5-1 N/A
{unless the equipment is rated AC-23)
Time interval between opening of the contacts of the N/A
auxiliary contact and the contacts of the main poles
Z20 IMIS 1ottt e :
Measured time interval (Ms) ..o 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
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7173 Supplementary requirements for equipment provided with means for padlocking the N/A
open position:
part 1
The locking means is so designed that it cannot be N/A
removed with the appropriate padiock(s) installed
Test force F applied to the actuator in an attempt to N/A
operate to the closed position (N) ... :
Rated impulse withstand voltage (kV) ........cooee N/A
Test Uimp on open main contacts at the test force N/A
8.1.8 Terminals P
All parts of terminals which maintain contact and
7.1.8.1 carry current shall be of metal having adequate (see 8.2.4 part 1 below) P
art 1 mechanical strength
Terminal connections shall be such that necessary
contact pressure is maintained (see 8.2.4 part 1 below) P
Terminals shall be so constructed that the 8.2 4 part 1 bel b
conductor is clamped between suitable surfaces | (56€ 824 part 1 belaw)
without damage to the conductor and terminal
Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a (see 8.2.4 part 1 below) P
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated value
If required by application, terminals and conductors p
may be connected by means of cable lugs for
copper conductors only
7.18.2 Connecting capacity P
art 4
type of conductors ... . | Rigid or stranded
minimum cross-sectional area of conductor (mm? | 1,0 P
maximum cross-sectional area of conductor (mm?} | 25,0 P
number of conductors simultaneously connectable | 1(25mm?) / 2(1,0mm?) P
totheterminal ..., PP O TPV OV PRV PIPPOPOy :
7.1.8.3 Connection P
part 1
terminals for connection to external conductors P
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix any N/A
ather component
8.1.8.1 Terminal identification and marking, P
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marking comply with Annex A P T
7184 terminal intended exclusively for the neutral N/A
part 1 conductor
rotective earth terminal N/A
other terminals 1/L1, 3/L2, /L3 P
2/T1, 4/T2, 8/T3
8.1.8 Additional requirements for equipment provided with a neutral pole N/A T
7.1.9 marking of neutral pole N/IA
art 1
The switched neutral pole shall not break before N/A 1
and shall not make after the other poles
Conventicnal thermal current of neutral pole NIA
If a pole having an appropriate short-circuit N/A
breaking and making capacity is used as a neuiral
pole, then all poles, including the neutral pole, may
operate substantially together.
Equipment having a value Ith < 63 A, this value N/A
shall be identical for all poles
For Ith > 83 A, the neutral pole may have a value of N/A
Ith different from that of the other poles, but not
less than the half that vatue or 63 A, whichever is
the higher.
§.1.10 Provisicns for earthing N/A
7.1.101 The exposed conductive parts shall be electrically NJA
part 1 interconnected and connected to a protective earth
terminal
7.1.10.2 The protective earth terminal shall be readily N/A
part 1 accessible
The protective earth terminal shall be suitably N/A
protected against corrosion
The electrical continuity between the exposed NJA
conductive parts of the protective earth terminal
and {he metal sheathing of connecting conductors
The protective earth terminal shall have no other NIA
functions
7.1.10.3 Protective earth terminal marking and identification
art1 N/A
8.1.11 Enclosure for equipment N/A
7.1.11.1 .
part1 Design N/A
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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.

N/A

For the specified case of combination starters, the
cover or door shall be interlocked so that it cannot
be opened without manually operated device being
in open position.

N/A

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

N/A

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

N/A

Sufficient space shall be provided inside the
enclosure

N/A

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

N/A

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

N/A

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

N/A

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

N/A

7.1.11.2
parti

Insulaticn

N/A

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

NIA

8.1.12

Degree of protection of enclosed equipment

N/A

7.1.12
art

Degrees of protection of enclased equipment and
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

N/A
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7.1.13 . .
Polymeric enclosures of equipment, whether (see 8.2.7 part 1 below) N/A
part1

integral or not, provided with threaded conduit
entries, intended for the connection of extra heavy
duty, rigid threaded metal conduits complying with
IEC 60981, shall withstand the stresses occurring
during its instaltation such as pull-out, torque,

bending
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Performance requirements

Starters shall be so constructed that they:

N/A

a) are trip free;

N/A

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

during the starting sequence;

N/A

c¢) will net function in other than the correct starting

sequence.

N/A

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

adjustable

(see 9.3.3.1 below) N/A

For rheostatic starters, the overload relay shall be

connected in the stator circuit.

N/A

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

if requested by the user

N/A

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

dangerous temperature is reached.

N/A

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

automatically

N/A
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8212 Limits of operation of contactors and power- {see 9.3.3.2 below) P
operated starters
8.2.1.3 Limits of operation of under-voltage relays and {see 9.3.3.2 below) N/A
releases
8214 Limits of operation of shunt-coil operated releases | (see 9.3.3.2 below) N/A
(shunt trip)
8.215 Limits of operation of current sensing relays and (see 5.3.3.2 below) N/A
releases
822 Temperature rise {see 9.3.3.3 below)
8.2.3 Dielectric properties (see 8.3.3.4 below)
8.2.4 Normal load and overlead performance
requirements
8.2.4.1 Making and breaking capacities (see 9.3.3.5 below) P
8.24.2 Conventicnal operaticnal performance (see 8.3.3.6 below) P
8243 Durability (see annex B below) N/A
B.2.4.4 Qverload current withstand capability of contactors | {see 9.3.5 below) P
8245 Coil power consumption (see 9.3.3.2.1.2 helow) N/A
8.2.4.6 FPole impedance (see 9.3.3.2.1.3 below) N/A
8.2.5 Co-ordination with short-circuit protective devices | (see 9.3.4 below) P
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8.3 Electromagnetic compatibility (EMC}) N/A
Environment A N/A
Environment B N/A
Power frequency magnetic field tests are not N/A
reqguired 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 9.3.3.8)
This equipment is inherently sensitive to voltage N/A
dips and short time interruptions on the control
supply; it shall react within the limits of 8.2.1.2 and
this is verified by the operating limits tests given in
9.3.3.2
8.3.2 Immunity {see 9.4 below) N/A
8.3.3 Emission (see 9. 4 below) N/A
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EQ Compliance with constructional requirements P
8.2.1 Materials P
Part 1
8.21.1.1 Gilow wire test (on equipment) P
part 1 |
The suitability of materials used is verified by P
making tests:
a} on the equipment; or
b) on sections taken from the equipment; or
¢) on samples of identical material
The suitability shall determined with respect to r N/A
F resistance to abnormal heat and fire
The manufacturer shall indicate which tests, OayXby[de) P
amongst &), b) and ¢}, shall be used
As described in [EC 60695-2-10 and —2-11 P
parts retaining current-carrying parts.............c...... [ 1850+ 15°C or P
Remark : a protective conductor is not considered [X] 960 + 15°C
as a current-carrying part -
34s
all other Pams ..., 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 N/A
is not considered as a current-carrying part.
f8.2.1.1 2 Flammability, hot wire ignition and arc ignition tests (cn materials) N/A
part 1
Suitable specimens of material shall be subjected to N/A
the following tests:
a) flammability tests, in accordance with 1IEC
60695-11-10
b) Hot wire ignition (HW1) test, as described in
Annex M
¢) Arc ignition (Al) test, as described in Annex M
The test ¢) 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 J N/A
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Test method [] A) — Horizontal burning test| N/A
[ ] B} = Vertical burning test
b} | Hot wire ignition (HWI) test, as described in Annex M N/A
¢) | Arc ignition (Al) test, as described in Annex M N/A
8.2.3 Enclosure for equipments N/A
art 1
Degree of protection ..o IR N/A
Test for first characteristic N/A
Test for first numeral ... o NIA
2
3
4:
5
B!
Test for second characteristic N/A
Test for second nuMeral ............cccoovieveiei e, o N/A
2
3:
4
5
6!
7
8:
824 Mechanical properties of terminals P
part 1
8242 Mechanical strength of terminals P
part 1
maximum cross-section of conductor (mm?) 25 P
diameter of thread {MmM) ......cccoooeiiveieiiiciiieee |73 P
fOrque (NM) e . 35 P
5 times on 2 separate clamping units P
8.2.43 Testing for damage to and accidental loosening of conductor (flexion test) P
part 1
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conductor of the minimum cross-section area P
(ITVT12) oottt . 1.0
number of conductor of the minimum cross-section 5 P
diameter of bushing hole (mm)..........ccoviiiienn, . |65 P
height between the equipment and the platen {mm)
.............................................................................. 260
mass at the conductor(s) (kg) ....ocoooviviiieiniinn, . |04 P
135 continuous revolutions: the conductor shatl P
neither slip out of the terminal nor break near the
clamping unit
8.2.4.4 Pull-out test P
art 1
FOrCe (N} oo ;|36 P
1 min, the conductor shall neither slip out of the
terminal nor break near the ¢clamping unit
8243 Testing for damage to and accidental loosening of conductor (flexion test) P
art 1
conductor of the maximum cross-section (mm?) .: |25
number of conductor of the maximum cross-section P
............................................................................... 1
diameter of bushing hole (MM} ... ;13,0
height between the equipment and the platen (mm)
............................................................................... 300
mass at the conductor(s) (g} ..o . 4.5
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8244 Pull-out test P
part 1
FOree (N) e : 1135

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit
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8243
art 1

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

conductor of the largest and minimum cross-

seCtion (MM . :

25710

number of conductar of the minimum cross-section,

number of conductor of the maximum cross-section

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

diameter of bushing hole (Mm) ... :

13,0/65

height between the equipment and the platen (mm)}

300 /260

mass at the conductor(s) (Kg) .o :

45/04

135 continuous revolutions: the conductor shail
neither slip out of the terminai nor break near the

clamping unit

8244
part 1

Pull-out test

FOrCE (IN) ot :

135/35

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

8.2.4.5
part 1

Test for insertability of unprepared round copper conductors having the maximum

cross-section

N/A

Testgauge. ..o :

N/A

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

full depth of the terminal

N/A

Alternatively, the test can be carried out by inserting
the largest conductor of type and rated
cross-seclion among those recemmended by the
manufacturer, after the insulation has been
removed and the end has been reshaped............ ;

N/A

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

without use of undue force

N/A
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.22 Electrical performance of screwless-type clamping | Test according to subclause N/A
units 9.8 of IEC 60999-1 and 9.8 of
IEC 60999-2
See report
A suitable test arrangement is shown in Figure 10. N/A
If the measurement points cannot be positioned N/A
within the 10 mm to the point of contact, the voitage
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 N/A
conductor shall be defermined with a suitable
measurement method on one specimen at a
stabilised temperature.
The test current is Ith N/A
9.2.3 Ageing test for screwless-type clamping units Test according to subclause N/A
9.10 of IEC 60999-1 and 9.10
of IEC 60999-2
See report
The test shall be done on the device equipped with N/A
the clamping units J
The test current is Ith N/A
825 Verification of the effectiveness of indication of the main contact position of equipment | /A
art 1 suitable for isclation
852&51'2-1 Dependent and independent manual operation N/A
actuating force for opening (N} ... : N/A
means to keep the contact(s) closed and the number N/A
of comtacts...... . :
testforce for 108 (N} .o : N/A
After the test, when the test force is no longer N/A
applied, the actuator being left free, the open pesition
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 J
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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
82522 | pependent power operation
part 1 P P P N/A
means to keep the contact{s) closed and the number N/A
of contacts. ... ...
Supply voltage of 110% of rated voltage (V)......... N/A
Three attempts of 5 s to operate the equipment at N/A
intervals of 5 min.
During and after the test, the open position shall not N/A
be indicated by any of the means provided and the
equipment shall not show any damage such as to
impair its normal operation
When the equipment is provided with means for N/A
locking in the open position, it shall not be possible to
lock the equipment during the test
82523 | independent power operation N/A
part 1
means to keep the contact{s) closed and the number N/A
of contacts...... .. e
Three attempts to operate the equipment by the N/A
stored energy.
Lock ability of driving mechanism in OFF-position at N/A
test force and blocked main contacts ..o :
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
827 Conduit pull-out test, torque test and bending test with metallic conduits N/A
art 1
8.2.7.1 Pull-out test N/A
part 1
Torgue for screwing the conduit into the entry ... . N/A
Pull farce (N) ..o : N/A
5 min, the displacement of the conduit in relation N/A

with the entry shall be less than one thread depth
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F jThere shall be no evidence of damage impairing T N/A
further use of the enclosure

8272  |Bending test N/A
art 1

A slowly increasing bending moment shall be F N/A
applied without jerk to the free end of the conduit
Bending moment is maintained at...............ceo. : N/A
1 min N/A
The test is then repeated in a perpendicular N/A
direction
There shail be no evidence of damage impairing N/A
further use of the enclosure

8273 Torque test N/A

art 1

Torque (NM) oo e : N/A
it shall be possible to unscrew the conduit and there T N/A
shall be no evidence of damage impairing further
use of the enclosure
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8.3.1 Compliance with performance requirements F’—1
a) TEST SEQUENCE 1 P
- 1 sample: LT1-D6511, Ug = 415V
- verification of temperature rise {Clause 9.3.3.3.) P
- verification of operation and operating limits (Clause 9.3.3.1 and 8.3.3.2) F
- verification of dielectric properties {Clause 9.3.3.4) P
8333 Temperature rise P
Sub clause 8.3.3.3. of part 1 applies P
ambient temperature 10-40°C ... : |30 P
Contactor P
test enclosure W x Hx D (mm x mm xmm) ....... . _|In free air N/A
material of eNClOSUIe .o | Noenclosure N/A
93334 Main circuits, test conditions: P
Sub clause 8.3.3.3.4 of part 1 applies with following P
addition
loaded as stated in 8.2.2.4 P
- setting of the maximum current setting .............. : N/A
- setting overload refay ... : NIA
- conventional thermal current Ith {(A) ..o . |80 P
- conventional enclosed thermal current Ithe (A) . : N/A
- for equipment intended for utilization category AC- N/A
6h, the test current for the temperature rise test
shall be equal to 1,35 times le {the rated capacitive
current).
- cable/busbar cross-section (mm?) / {mm) ......... . |25mm*/ 1m P
- temperature rise of main circuit terminals (K) ...: [<65 K, see page 85 P
9.3.335 Control circuit, test conditions: P
Sub clause 8.3.3.3.5. of part 1 applies with following P
addition
The temperature rise shall be measures during the P
test 0f 9.3.3.3.4
- conventional thermal current Ith {A) at their rated | 10A P J

VOIBGE it :
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T - conventional enclosed thermal current lthe (A) . ¢ N/A
- cable/busbar cross-section (mm?) / (mm) ........ C 1,51 P
- temperature rise of control circuit (K) ................ . |<B5K, see page 85 P
9.3.3.3.6 [Coils and electromagnets circuit, test conditions: P
The coil with the highest power consumption, for a P
given frequency a.c. or d.c., according o
9.3.3.2.1.2.2 is deemed to be representative for all
coils, for the same contacter, and shali be used for
the temperature rise test.
a) Uninterrupted and eight-hour duty windings (8.2.2.6.1) 7
The temperature rise shall be measures during the
test 0f 8.3.3.3.4
- rated control supply voltage Us (V) ... . | 415 P
- class of insulating material ... . |B P
- uninterrupted or eight-hour duty windings gight-hour duty P
- temperature rise of control circuit terminals (K} @ [< 110K, see page 85 P
b) Intermittent duty windings (8.2.2.6.2) N/A
- no current flowing though the main circuit N/A
- rated control supply voltage Us (V) ... : NFA
- class of insulating material ...........coooeiviiennnnnn, : N/A
- intermittent duty class..........coooeeeiiiiiii ; N!Aj
- close open operating oyele ..o, : N/A
~on-load factor ..o : N/A
- temperature rise of control circuit terminais (K) © < K see page N/A
c) temparary or periodic duty (8.2.2.6.3) N/A
- no current flowing though the main circuit N/A
- rated control supply voltage Us (V) ..., : N/A
- class of insulating material ... ; NIA
- close open operating cycle. ..o, : N/A
-on-load fime... ; N/A
- temperature rise of control circuit terminals (K) @ |< K see page N/A
9.3.3.3.7 | Auxiliary circuit, test conditions: P
Normally loaded with their maximum rated P
operational current at any convenient voltage
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The temperature rise shall be measures during the P
test 0f 9.3.3.3.4
- conventional thermal current ith (A} ... . |10 P
- conventional enclosed thermal current ithe (A) . : N/A
- cable/busbar cross-section (mm?) / (mm) ......... : N/A
- cable cross-section (Mm2) ... ;11,51 P
- temperature rise of auxiliary circuit terminals (K) . | < 68K, see page 85 P
9.3.3.3.8 | Starting resistors for rheostatic rotor starters test conditions: N/A
Normally loaded with their current value |y N/A
Number of starts perhour ... : N/A J
Rated dUty oo : N/A
Starting characteristic See page N/A
- cable/busbar cross-section {mm?) / (mm} ......... : N/A
- cable cross-section (MM2) ....veiiiiin, : N/A
- temperature rise of starting resistor terminals (K) | See table 3 of part 1 N/A
- temperature rise of starting resistor enclosure (K) |See table 3 of part 1 N/A
- temperature rise of issuing air (K) ......ccccoeeeenin See tabie 3 of part 1 N/A
9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters N/A
Normally loaded with max. Starting current N/A
multiplied with 0,8 x SeMngvotase;
Number of starts per hour .........ooeeiiiiiiis : N/A
Rated dty oo e . N/A
Starting characteristic........ooooooiiiiii, . | See page N/A
- cable/busbar cross-section (mm3) / (mm) ........: N/A
Temperature rise of: N/A
- windings (K), See table 5 (+15 K)....coooiiviein : N/A
- operating means (K) , See table 3 of part1....... : N/A
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- parts infended to be touched but not hand held N/A
(K}, See table 3 of part 1
- parts which need not be touched during normat N/A
operation (K) , See table 3 of part 1
9.3.3 Performance under no load, normal load and overload conditions P
9.3.3.1 Operation N/A
For starter only: NIA
reference ambient temperature(i.e. +20 °C) N/A
Rated full load current (A) N/A
No tripping after 3 operations when stator has N/A
reached thermal equilibrium at minimum and
maximum settings
For overload relay with combined stop and reset actuating mechanism only NIA
With closed contactor, the resetting mechanism N/A
shall be operated and this shall cause the contactor
drop out
For overload relay with either a reset or separate stop and reset mechanism only N/A
With closed contactor and resetting mechanism in N/A
the reset position, the tripping mechanism shall be
operated and the contactor shall have been caused
to drop out
9332 Operating limits p
9.3.3.2.1 Power-gperated equipment: P
8.2.1.2.1 Electromagnetic contactors and starters P
rated control supply voltage Us (V) .o 415 P
frequency (HZ) ..o . |50/60 p
declared ambient temperature(>40 °C) for 100% Us |40°C P
limits of close satisfactorily at any value between USmax: 457V~ P
85% and 110% of rated control supply voltage Us ; USrin: 353V~
limits of drop out and open fully are; 75% to 20% for N/A
ac and75% to 10% fordc. i ;
ambient temperature(-5 °C) for 100% Us -5°C P
Drop out test method N/A
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Limits of drop out and open fully are; 75% to 20% P
for a.c. and 75% t0 10% for d.. ..oc.cocovovcvviencns.n, : J21 BV~(52,8%)

8.2.1.2.2 | Contactors and starters with electronically controlled electromagnet N/A
Rated controi supply voltage Us (V) ....ccees, : N/A
Frequency (HZ) .o ; N/A
Declared ambient temperature(>40 °C) for 100% N/A
Us
Limits of close satisfactorily at any value between N/A
B5% and 110% of rated control supply voltage Us :
Limits of drop out and open fully are: 75% to 20% N/A
fora.c.and 75% to 10% ford.c. ..o, :
Ambient temperature(-5 °C) for 100% Us N/A
Drop out test method N/A
Limits of drop out and open fully are: 75% to 20% N/A
fora.c.and 75% t0 10% ford.c. .oooooiniiiiicn :

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

L air supply pressure{Bar)

Limits of close satisfactorily at any vatue between N/A
85% and 110% of rated air supply pressure{Bar:
Limits of drop out and cpen fully are; 75% to 10% N/A
for the rated air supply pressure(Bar)

8.2.1.2.4 |Capacitive drop out test N/A
A capacitor shall be inserted in series in the supply N/A
circuit U,, the total tength of the connecting
conductors being € 3 m. J
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The capacitor is short-circuit by a switch of N/A
negligible impedance.
The supply voltage shall then be adjusted to 110 % N/A
g e et :
The value of the capacitor shall be calculated: _____nF N/A
C{(nF)=30+200000/{fxUg) cooiiiiiiinnn, :
Verification of the drop out of the contactor when NIA
the switch is operated to the open position .......... :

8.3.3.2.1.2 | Coil power consumption N/A
A contactor coil is evaluated for both holding power N/A
and pick-up power
In the case where different coils cover a range of N/A
voltages, 5 coils shall he tested
The coil with the lowest rated control supply voltage N/A
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 held power at the discretion of the
manufacturer
The test shall be performed at ambient temperature N/A
+23°C+3°C
The test shall be made without any load in the main N/A
and auxiliary circuits
The coil shall be supplied with the rated control N/A
supply voltage Us and at the rated frequency
For a given coil, where a voltage range is declared, N/A
the test shall be made at the highest voltage at the
respective frequency
The measured values shali be obtained with a N/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 %
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9.3.3,2.1.2. | Holding power for conventional and electronically controlied electromagnet N/A
2
The current measurement I{i) of the coil shall be N/A
performed after the coil has been energized and
has reached a stable temperature
The holding power consumption is defined as follows
Sh(i}y = Us(i) = (i) [VA] for a.c. controlled contactor N/A
Pc(i) = Us{i) x I{i) [W] for d.c. controlled contactor N/A
The published value shall be equal to the average value of the 5 tested coils N/A
Sh=Z (Us(i) x I(i) ) / 5 [VA] respectively Pc = N/A
(Us() = I() ) / 5 [W]
9.3.3.2.1.2. | Pick-up power for a.c. controlled contactor or d.c. controlled contactor with separate N/A
3 pick-up and hold-on windings
The pick-up measurement shall be performed N/A
directly after the measurement of the hold current
(see 9.3.3.2.1.2.2)
The current measurement I(i) of the coil shall be N/A
performed immediately after the coil has been de-
energized, the contacter has been held in the Off
position and re-energized
The pick-up power consumption is defined as follows N/A
Sp(i) = Us x I(i} [VA] for a.c. controlled contactor N/A
Pp{i) = Us x I(i) [W] for d.c. controlled contactor N/A
with separate pick-up and hold windings
The published value shall be equal to the average value of the 5 tested coils N/A
Sp=Z (Us(i} x I{i} ) / & [VA] respectively Pp=Z N/A
(Us(D) x I{) ) 7 6 [W]
9.3.3.2.1. 3| Pole impedance NIA
The pole impedance shall be determined during the N/A
test and with the conditions given in 9.3.3.3.4.
The test in an enclosure is not deemed necessary N/A

even if the contactor can be used in an individual

enclosure
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The voltage drop Ud shall be measured between N/A
the line and load terminals (terminals
included) of the contactor preferably at the same
time the temperature rise is measured
The impedance per pole is defined as follows N/A
Z=Ud/1th[Q] N/A
Care should be taken that voltage drop N/A
measurement does not significantly affect the
temperature rise nor affect significantly the
impedance
9.33.22 [Relays and releases N/A
8213 a) Operation of under-voltage relays and releases N/A
When associated with a switching device, the N/A
release shall be fitted to the switching device having
the maximum current rating for which the release is
suitable
1) Drop-out voltage N/A
Rated control supply voltage( U) ..o : N/A
Frequency (Hz) ..., : N/A
Limits of drop out and fully open at slowly falling N/A
voltage are 70 % and 35 % of the rated voltage .....:
The voltage shall be reduced from rated control N/A
supply voltage at a rate to reach 0 V in approximately
I0s
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
voitage 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 comresponding 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.
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In the case of a release with a range of rated control N/A
supply voltage, this test is made at the minimum
rated control supply voltage
2) Test for limits of operation when associated with a switching device N/A
Starting with the main circuit open, at the N/A
temperature of the test room, and with the supply
voltage at 35 % rated maximum control supply
voltage, it shall be verified that the switching device
cannot be closed by the operation of its actuator
When the supply voltage is raised to 85 % of the N/A
minimum control supply voltage, it shall be verified
that the switching device can be closed by the
operation of its actuator
3) Performance under over-voltage conditions N/A
When associated with a switching device, the test is N/A
made without current in the main circuit.
The test at 110 % of the rated supply voltage shall be N/A
made for 30 min or until the temperature has
reached thermal equilibrium and without impairing its
functions. Verification shall be made according 2)
above
8214 b) Shunt-ceil operated releases N/A
When associated with a switching device, the N/A
release shall be fitted to the switching device having
the maximum rated current for which the release is
suitable
Tripping of shunt release measured during the N/A
tripping operation between 70 % and 110 % of the
rated control supply voltage and if a.c. at rated
FIEQUBNCY .o e :
8215 Limits of operation of current sensing relays and releases N/A
8.2.1.5.1  Limits of operation of time-delay overtoad relays when all poles are energized N/A
8.2.1.5.1.1 | Common requirements N/A
type of time-delay overload relay ........................ '. N/A
trip Class ..o : N/A
current setting ..., : N/A
ambient temperature °C) ... ; N/A
test enclosure Wx H x D (mm xmm xmm) ... N/A
cable/busbar cross-section (mm?) /{mm) ... : N/A
ambient temperature: - 5°C ... ; N/A

TRF No. IEC60847_4_1B




Page 42 of 89 Report No. 1307000255HA-001
IEC 6094741
Clause Requirement + Test Result - Remark Verdict
a) at A times of current setting, tripping shall not No tripping; ...... A N/A
occur in fess than 2 h starting from the cold state;
festourrent . X
%) when the current is subsequently raised to B times | Tripping; .....A N/A
the current setting, tripping shall occur in less than
Zhitestourrent e ;
c) for class 2, 3, 5 and 10 A overload relays Class; ___ N/A

energized at C times the current setting, tripping
shall occur in tess than 2 min starting from thermal
equilibrium, at the current setting, in

accordance with 9.3.3 of |[EC 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

Tripping current___ A

Trip-time: S

d) for class 10, 20, 30 and 40 overload relays
energized at C times the current, tripping shall
occur in less than 4, 8 or 12 min, starting from
thermat equilibrium at the current setting; class, test

current; tripping imMe .........ccviiiiiiie :

Class; N/A
Tripping current___ A

Trip-time:; s

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

within the limits given in Table 2 for the appropriate

Class; N/A
Tripping current___ A

trip class and tolerance band, starting from the cold | Trip-time: _____ s

state; test current; tripping time Tp{8) . :

ambient temperature: +20°C i, ; N/A
a} at A times of current setting, tripping shall not Testcurrent: A N/A
accur in less than 2 h starting from the cold state;

testourrent . :

b) when the current is subsaquently raised to B Test current N/A
times the current setting, tripping shall occur in less | Triptime: ___ s

than 2 h; testourrent ... :

c} forclass 2, 3, 5 and 10A overload relays energized | Test current N/A
at C times the current, tripping shall occur in less Triptme: ___ s

than 2 min, starting from thermal equilibrium at the

current setfing; testcurent ..o :
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d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: ____ s
accur in less than 4, 8 or 12 min, starting from
thermal equilibrium at the current setting; class; test
current; tripping time ... :
e) at D times the current setting, tripping shall occur | Class; ____ N/A
within the limits given in Table 2 for the appropriate | THPRIng current___ A
trip class and tolerance band, starting from the cold | Trip-time: s
state; test current; tripping time TR (8) vooooveeenn.n. :
ambient temperature: + 40°C ... : N/A
a} at A times of current setting, tripping shall not Testcurrent. A N/A
occur in less than 2 h starting from the cold state;
teSt CUITENT .o e :
b} when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occurin less | Triptime: ___ s
than 2 h; test current ..o :
c) for class 2, 3, b and 10A overload relays Test current N/A
energized at C times the current, tripping shall Triptime: ____ s
oceur in less than 2 min, starting from thermal
equilibrium at the current selting; 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;
IHRRING M o :
e) at D times the current setting, tripping shali 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: 5

8.2.1.5.1.2 | Thermal memory test verification N/A
Unless the manufacturer has specified that the N/A
device does net contain thermal memory, electronic
overload relays shall fulfil the following
requirements(see figure 8)
Apply a current equal to [e until the device has le= A N/A
reached the thermal equilibrium
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tnterrupt a current for a duration of 2 x Tp (see Tp= A N/A
Table 2 ) with a relative tolerance of 10% (where Tp |D = A
is the time measured at the D current according to | Measured time 7Tp = S
Table 3).
Apply a current equal to 7,2 x fe | test = A N/A
The relay shall trip within 50% of the time TP Trip time = s N/A
8.2.1.5.2 |Limits of operation of three-pole time-delay overload relays energized on two poles: N/A
ambient temperature (*C) ..o : N/A
In case of overload relays having an adjustable N/A
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current associated with the minimum
setting
a} the relay energized on three poles, at Atimesthe |RT| 5§ |RS| T |ST| R N/A
current setting, tripping shall not occur in less than
2 h, starting from the cold state; test current
b) when the value of the current flowing intwo poles| RT | § |RS| T 8T R N/A
is increased to B times the current setting and the
third pole deenergized, tripping shall occur in less
than 2 h; current value; test current
8.2.1.5.3 |Limits of operation of instantaneous magnetic overload relays N/A
For all values of the current setting, instantaneous N/A
magnetic overload relays shall trip with an accuracy
of + 10% of the value of the published current value
corresponding to the current setting
Magne_tic seftings........cooveei i NIA
Accuracy + 10% of the value.......................... N/A
82154 l.imits of operation of under-current relays and releases for automatic change over N/A
8.2.1.5.41 | e) Limits of operation under-current relays N/A
Under-current relays or release, when associated | Under current setting: A N/A
with a switching device, shall operate to openthe | Test current: A
switching device within 80% to 110 % of the set Set time: S
time when the current during run is below 0,9 times | Measured:; S
the under-current setting in all poles
8.21.54.2 | f) Limits of operation of automatic change over by under-current relays N/A
- for star-delta starters from star to delta, and N/A

- for auto-transformer starters from the starting to
the ON positicn
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The lowest drop-out of an under-current relay shall | Lowest drop-out:....... Al N/A
be not greater than 1,5, times the actual current Actual current setting: ....A=
setting of the overload relay which is active inthe | £ 1,5 times
starting or star connection.
The under-current real shall be able to carry any N/A
value of current , from its lowest current setting to
stalled current in the starting position or the star
connection, for the tripping times determined by the
overload relays at its highest current setting
8.2.1.5.5. | g) Stall relays N/A
The limits of operation shall be verified N/A
accordance with cl. 8.2.1.5.5
For currents sensing stall relays , the verification N/A
shall be made for the minimum and for the
maximum set current values and for the minimum
and maximum stall inhibit time(four settings)
For stall relays operating in conjunction with a N/A
rotation sensing mean, the verification shall be
made for the minimum and maximum stall inhibit
time. The sensor can be simulated by an
appropriate signal on the sensor input of the stall
relay
a) current sensing relays N/A
minimum current setting / A N/A
minimum set stall inhibit time S
Test current 1,2 times Trip time = s
minimum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = s
maximum current setting / A N/A
minimum set stall inhibit time — &
Test current 1,2 times Trip time = s
maximum current setting / A N/A
maximum set stall inhibit time — S
Test current 1,2 times Trip time = 5
b) rotation sensing relays: an input signal indicating N/
no rotation exits A
s
minimum set stall inhibit time N/A
Trip time = s
s
maximum set stall inhibit time NIA
Trip time = s
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go156 |1 Jamreays N/A
The limits of operation shall be verified N/A
accordance withcl. 8,.2.1.56.6
The verification shall be made for the minimum and N/A
for the maximum set current values and for the
minimum and maximum stall inhibit time (four
setftings)
For each of the four settings, the test shall be made NJA
under the following conditions:
- apply a test current of 95% of the set current N/A
value. The jam relay shall not trip
- increase the test current to 120 % of the set NJA
current value. The jam relay shall trip according to
the requirements given in 8.2.1.5.6
minimum current setting / N/A
minimum set stall inhibit time s
Test current 95 % of set value A
no trip
minimum current setting / A N/A
minimum set stall inhibit time s
Test current increase to 1,2 times Trip time = s
minirmum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
minimum current setting / A NJA
maximum set stall inhibit time s
Test current 1,2 times Trip time = 5
maximum current setting / 5 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 NJA
maximum set stall inhibit time A
Test current 95 % of set value no trip
. - A
maximum current setting / NJA
maximum set stall inhibit time s
Test current 1,2 times Trip time = 3
93.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated): P
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- verification by measurement of clearances instead N/A
of testing
Any actuator of insulating material and any integral N/A
non-metallic enclosure of equipment intended to be
used without an additional enclosure shall be
covered by a metal foil and connected fo the frame
or the mounting plate.
Tests are also carried out according Annex R of P
IEC 60947-1, Ed. &, application of the metal foil for
dielectric testing on accessible parts during
operation or adjustment
Terminal holes covered [yes N/A
[1no
- rated impulse withstand voltage (V) ....ocoooeeee. L |BkY P
- test Uimp main circuits (kV} ..o c | 7,3kV
- test Uimp auxiliary circuits (KV) e o | 7.3kV P
Test of dielectric properties, dielectric withstand voltage {Uimp not indicated): N/A
- rated insulation voltage (V) ..., : N/A
- main circuits, test voltagefor 5s (V) ..o : N/A
- control and auxiliary circuits, test voltage for 5-s
T ; N/A
- circuits of equipment include devices such as
motors, instruments ect, test voltage for 5s (V) ... NIA
Equipment suitable for isolation NIA
The leakage current shall be measured through 11 times U,= Y N/A

each pole with the contacts in open position (<
0,5 mA)
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8.3.1 Compliance with performance requirements
b) TEST SEQUENCE 2
-1 sample: LT1-D6511, U, = 415V
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.8) P
9.3.3.5 Making and breaking capacity P
Conditions, make operationsonly ..........ocoocovenn . : P
Type Of Product. . oooo e . |LT1-D6511 P
utilization category ........oiiciie e . |AC-3 P
Control voltage 25 times at 110% and 25 times at
85% for AC-3 and AC-4 Yes P
rated cperational voltage Ue (V) 415 P
rated operational current le (A) or power (kW) ..... |65A P
- test voltage (V) UUe = 1,05 ..oovvvvveceereresrereees : t; jgg p
L3:438
~test current (A) 1€ = 10 1o : ::; ggg P
L3: 653
- power factorftimeconstant ..., : ::; 8':2 P
L3: 0,46
=ON-HME (MB) e ;1188 P
- Off-tiME (8) Liiviiiciii i © 10 P
- number of make operations ... . |50 P
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles b
-no t_)lowing of the fusible element in the earth P
circuit
- no welding of the contacts p
- the contacts shall eperate when the contactor or
starter is switched by the applicable method of P
cantrol
Conditions, make/break operations only .............. : P
Typeof product........ooooiiiiiii e . |LT1-D&511 P
utilization categorny ..o . |AC-3 P
rated operational voltage Ue (V) ....oocoviiiiiiinn, . 415 P
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rated operational current le (A) or power (kW) ... |65A P T
For starters incorporated twe contactors, 2 N/A
contactor shall be used with the following
sequence:
Close A —open A - close B —- open B- off period
-testvoltage (VY U/Ue =105 : ::; igg P
3. 438
L1:
-testourrent (A)l/le =8 : L;: ggj P
L3: 524
L1:
- power factorimeconstamt ..., : L;: 832 P
L3. 0,45
= 0N-tME (M) it . 185
- Off-time (8) oo : 110
- number of operations (] 50 make P
50 make/ break
Number of operation energized simultaneously 10 P
Characteristic of fransient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (KHz) ..o, . 166,3 P
. . L1:58,2 P
Measured oscillatory frequency (kHz) ................. YL 563
L3: 56,3
FACHOT Y oot : t; Hg P
L3:1,12
Behaviour and condition during and after the test: p
- ne permanent arcing =
- no flash-over between poles )
- ne blowing of the fusible element in the earth p
circuit
- no welding of the contacts p
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
9.3.3.6 Operationat performance capability: P
Type of product......oooiiiii e . | LT1-D8511 P
ytilization category .........coeciiiiiciiiiie . JAC-3 P
rated operational voltage Ue (V) ..o © 1415 P
rated operational current e {A) or power (kW) .... . |65A P
Conditions, make/break operations: P
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- test voltage (V) U/Ue = 1,05 oo : tg jjg P
L.3: 440
-testourrent (A) M@ =2 ., : l[; 121 P
L.3: 131
- power factorftime-sonstant ... : t; 822 P
L3: 0,43
—0N-HME (MS) it : |78
= OFF-HIME {S) rvveeeeieisieesee s . 10 P
- number of operations [ ] 6000 make P
(X 6000 make/ break
Number of operation energized simulianeously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (kHz) ... . |47.8 P
Measured oscillatory frequency (kHz) ................. : li:; gg P
L3: 47,8
FACLOM Y o oeoveeeeeee ettt : ;:; H% P
L3: 1,12
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contacter 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: 1000 V
No flashover or breakdown
8335 Leakage current equipment suitable for isolation N/A
testvoltage (1,1 Ue) (V) oo : N/A
Leakage current: <2 mA/pole ... ; N/A
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8.3.1 Compliance with performance requirements P
) TEST SEQUENCE 3 P

- 1 sample: LT1-D8511, Uy = 415V

- Performance under short-circuit conditions (Clause 9.3.4) P
9.3.4 Performance under short-circuit conditions P

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

individual enclosure, they shall be additionally

tested in the smallest of such enclosures stated by

the manufacturer.

For devices tested only in free air, information shall p

be provided to indicate that the device has not been

evaluated for use in an individual enclosure,

The individual enclosure shall be in accordance N/A

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

covered 415V, 65A P

Sub clause 8.3.4.1.2 of part 1 applies except that,

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

resistor are replaced by a solid 6 mm?wire of 1,2 m [] phase

to 1,8 m length connected to the neutral, or with the

agreement of the manufacturer, to one of the

phases

Rated control supply voltage ..o © 1415V P
9.34.2.1 |Test at the prospective current 'r' P

type Of Product. ..o . |LT1-D6511 P

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

type of SCPD ..o . |Fuse, RT16-00 80A P

ratings of SCPD, co-ordinationtype 1 ................. : N/A

ratings of SCPD, co-ordination type 2 ................. . | 80A/B00V

rated operational currentle (AYAC-3 ... . |85 P

rated operational voltage (V) .........c v . 415

prospective current "' (kA) (table 12) ... . |5

Wire size (mm?) type 1 mm?® N/A

Wire size (mm?) type 2 16 mm* P

testvoltage (V) .o, : IL; 3:332 P

L3. 438
r.m.s. test current (KA) ..o ! ll:; gg% P
L3:5,05
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peak current (KA) . :

L1:7,13
L2: 7,09
L3 7,17

ower factor

0,67

1. one breaking operation of SCPD with all the
switching devices closed prior to the test
Pdtand Ip (APSFA) i :

£1: 32,8 kAZs, 4,30kA
L2: 4,75 kA%s, 1, 7T0kA
L3: 27,8 kA®s, 3,94kA

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

L1: - kA?s, 28,2A
L2: 32,3 kA%s, 4,15kA
L3: 31,9 kAZs, 4,11KA

9.34.2.3

Behaviour of the equipment during the test

Both types of co-ordination (all devices)

A - the fault current has been successfully
interrupted by the SCPD, the combination starter or
the combination switching device and the fuse or
fusible element, or solid connection between the
enclosure and supply shall not have melted

B - the door or cover of the enclosure has not been
blown aopen and it is possible to open the door or
cover. Degree of protection by the enclosure is not
less than IP2X

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

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

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

N/A

E - the circuit breaker or switch is capable of being
opened manually by its operating means

N/A

F - neither end of the SCPD is completely
separated from its mounting means to an exposed
conductive part

N/A

G - if a circuit breaker with rated ultimate short-
circuit breaking capacity less than the rated
conditicnal short-circuit current assigned to the
combination starter, the combination switching
device, the protected starter or the protected
switching device is employed, the circuit breaker
shall be tested to trip as follows:

N/A

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

N/A

b) circuit breaker with overload relays or releases,
at 250% of the rated current of the circuit breaker

N/A

Type 1 co-ordination (all devices):

N/A
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H - there has been no discharge of parts beyond
the enclosure. Damage to the contactor and the
overioad relay is acceptable. The starter may be
inoperative after each operation. The starter shall
there fore be inspected and the contactor and/or
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the case
of fuse protection, all fuse-links shall be replaced.

N/A

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

N/A

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

N/A

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

Test voltage:

N/A

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

N/A

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

N/A

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

N/A

For equipment suitable for isclation, the leakage
current shall be measured through each pole, with
the contacts in open position, at test voltage of 1,1
Ue and shall not exceed 8 mA

Test voltage:

L1: mA

L2: mA

L3: mA

A

N/A

Type 2 co-ordination {all devices)

J - no damage 1o the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated (e.g. by a screwdriver) without significant
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.

Contacts welded

[Jyes
X no

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

N/A

Operational performance capability (9.3.3.6):

N/A

Type of product

N/A

utilization category

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) NJA
Conditions, make/break operations: N/A
- test voltage U/lUe = 1,05 (V) N/A
- test current (A) lle = 6 NJA
- power factor/time constant N/A
- on-time (ms) NJA
- off-time (s) N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
and AC-4 only:
oscillatory frequency (kHz) N/A
Measured oscillatory frequency (kHz) N/A
Factor y N/A
Behaviour and condition during and after the test: N/A
- no permanent arcing N/A
- no flagh-over between poles N/A
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified .

93423 14t & multiple of the current setting and shall Testcurrent_____ N/A
conform to the published tripping characteristics, M ”
according to 5.7.5, both before and after the short- |V casUred:
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 - dietectric verification test voltage (2 Ue) for 5 s .
(V) but not less than 1000V Test voltage: N/A
- between all the terminals of the main circuit N/A
connected together (including the control and
auxiliary circuits connected to the main circuit) and
the enclosure or mounting plate, with the contacts
in all normal positions of operation
- between each pole of the main circuit and the N/A

other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
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- between each control and auxiliary circuit not N/A
normally connected to the main circuit and:

- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate
In case of combination starters, combination N/A
switching devices, protected starters and
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:
Dielectric verification test voltage according table )
12A of part 1) for 5 s (V) Testvoltage: N/A
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 )
current shall be measured through each pele, with Testvoltage: NIA
the contacts in the open position, at a test voltage | (1- mA
of 1,1 Ue and shall not exceed 2 mA

L1: mA
L1; mA

§9.3.4.22 |Testatthe rated conditional short-circuit current "Ig” P
Type of Product. . . |LT1-D8511 P
Test circuit, figure 9, 10, 11,12 .., .| Figure 11 P
type Of SCPD oot . |RT16-00 80A P
ratings of SCPD, co-ordination type 1 ......cco..o.... : N/A
ratings of SCPD, co-ordinationtype 2 ................. .| 80A/S00V P
rated operational current le (AY AC-3 .................. . |B5A
rated operational voltage (V) 415
prospective current "Ig" (KA) ..o ..o |20
Wire size (mmz) type 1 mm? N/A
Wire size (mm?) type 2 16 mm? P

1. 4

testvoltage (V) ..o ! ||:2: 422 P
L3:438
~ L1204

r.m.s. test current (KA) oo D olL2:203 P
L3:20,3

peak current (KA} ..o : II:; ggg P
L3: 30,5

power factor 0,28 P
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1. one breaking operation of SCPD with all the
switching devices closed prior {o the test
Prtand Ip (A% /A) i :

L1: 7,90 kA?s, 1,85kA
L2: 31,0 kA?s, 5,50kA
L3: 39.4 kA%, 7,34kA

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit
PLand Ip {(AZS FA) cooii e :

L1: 43,4 kA%s, 7,23kA
L2: 26,4 kA?s, 569kA
L.3: 4,75 kA%s, 1,65kA

3. one breaking operation of SCPD by closing the
switching device on to the short-circuit
Ftand Ip (AZS/A) i :

L1:
L2:
L3:

N/IA

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD, the combination starter or
the combination switching device and the fuse or
fusible element, or solid connection between the
enclosure and supply shall not have melted

0|

B - the door or cover of the enclosure has not been
blown open and it is possible to open the door or
cover. Degree of protection by the enclosure is not
less than IP2X

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

‘D — there is no cracking or breaking of an insulating

base to the extent that the integrity of mounting of a
live part is impaired

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

N/A

E — the circuit breaker or switch is capable of being
cpened manually by its operating means

N/A

F - neither end of the SCPD is completely
separated from its mounting means to an exposed
conductive part

N/A

G - if a circuit breaker with rated ultimate short-
circuit breaking capacity less than the rated
conditional short-cireuit 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:

NIA

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

N/A

b) circuit breaker with overload relays or releases,
at 250% of the rated current of the circuit breaker

N/A

Type 1 co-ordination (all devices):

N/A
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—

H - there has been no discharge of parts beyend
the enclosure. Damage to the contactor and the
overload retay is acceptable. The starter may be
inoperative after each cperation. The starter shall
there fore be inspected and the contactor and/or
the overioad relay and the release of the circuit-
breaker shall be reset if necessary and, in the case
of fuse protection, all fuse-links shall be replaced.

N/A ]

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

N/A

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

N/A

[ - dielectric verification test voltage (2 Ue) for 5 s
{V) but notless than 1000V ...

Test voltage:

N/A

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

N/A

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

N/A

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

N/A

For equipment suitable for isclation, the leakage
current shall be measured through each pole, with
the contacts in open position, at test voltage of 1,1
Ue and shall not exceed 6 mA

Test voltage:

L1: mA

L2: mA

L3: mA

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated (e.g. by a screwdriver) without significant
deformation, but no replacement of parts is
permitted during the test, except that , in case of
fuse protection, all fuse shall be replaced.

Contacts welded
] vyes
no

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

N/A

Operational performance capability (9.3.3.8):

N/A

Type of product

N/A

utilization category

N/A

rated operaticnal voltage Ue (V)

N/A
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rated operational current le (A) or power (KW} NJA
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) NIA
- testcurrent (A) llle=___ N/A
- power factor/time constant N/A
- on-time (ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 N/A
and AC-4 only:
oscillatory frequency (kHz) N/A
Measured cscillatory frequency {kHz) N/A
Factory N/A
Behaviour and cendition during and after the test: N/A
- No permanent arcing N/A
- no flash-over beiween poles N/A
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or N/A
starter is switched by the applicable method of
control
K The tripping of the overload relay shall be verified )

93423 | 4t a multiple of the current setting and shall Test current: NIA
conform to the published tripping characteristics, M d
according to £.7.5, both before and after the short- casured.
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 Test voitage: N/A
- between all the terminals of the main circuit N/A
connected together (including the control and
auxiliary circuits connected to the main circuit) and
the enclosure or mounting plate, with the contacts
in all nermal paositions of operation
- between each pole of the main circuit and the N/A

other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
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- between each control and auxiliary circuit not
normally connected to the main circuit and.

- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate

N/A

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

N/A

Dielectric verification test voltage accerding table
12A of part 1) for 5 s (V)

Test voltage:

N/A

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

N/A

For equipment suitable for isolation, the leakage
current shall be measured through each pole, with
the contacts in the open position, at a test voltage
of 1,1 Ue and shall not exceed 2 mA

Test voltage:

L1: mA

L2: mA

L3: mA

N/A
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9.3.1 Compliance with performance requirements

d) TEST SEQUENCE 4
-1 sample: LT1-D6511, U, = 415V
- Verification of ahility to withstand overload currents: Clause 9.3.5 P
( applicable for contactors only)

0.3.5 Verification of ability to withstand overload currents P
Overload current withstand capability of contactors AC-3 and AC-4: P
ambient temperature (°C) ..o, L 22 P
rated operational current le (A) max. AC-3 ......... ;|65 P
test current (1) (A) ..ooiviiiii i . |520 P
duration oftest: 108 ..o © |10s P
After the test, the contactor shall be substantially in P

the same condition as before the test {visual

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

-1 sample: LT1-D6511, U = 418V

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

1:2007,9.21and 9.2.2

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

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

art 1

Annex C | Verification of degrees of protection of enclosed (see 8.2.3 part 1 above) P
Part 1 contaciors and starters
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EMC tests N/A
Sub. Clause 8.3.2.1,8.3.2.3and 8.3.2.4 of part 1 N/A
apply
In agreement with the manufacturer one EMC test N/A
or all EMC may conducted on ohe sample
The test sample shall be in the open or closed N/A
position, whichever is the worse, and shall be
operated with the rated supply.
9.4 ELECTROMAGNETIC COMPATIBILITY TESTS N/A
94.2 Immunity (for equipment incorporating electronic circuits
Tests of table 13 ..o e :
Special requirements are specified in clause 9.4.2.1
109426
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
9422 Electrostatic discharges N/A
The test shall be conducted using the method of NIA
IEC 61000-4-2
No loss of performance during the tests See N/A
9.4.2.3 Electromagnetic field N/A
The test shall be conducted using the method of N/A
IEC 61000-4-3
No loss of performance during the tests See N/A
8424 Fast transient bursts N/A
The test shall be conducted using the methad of N/
IEC 61000-4-4 A
No loss of performance during the tests See N/A
89425 Surges (1,2/50 us — 8/20 us) N/A
The test shall be conducted using the method of N/A
IEC 61000-4-5
No loss of performance during the tests See N/A
943 Emission N/A
Testsoftable 14 and 15 ... : N/A
Special requirements are specified in clause 9.4.3.1
to 3432
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
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9.4.31 Conducted radio-frequency emission tests N/A
The test shall be conducted using the method of N/A
CISPR 11
The equipment shall not exceed the levels givenin | See N/A
table 14 and no loss of performance during the tests
9432 Radiated radio-frequency emission tests N/A
The test shall be conducted using the method of N/A
CISPR 11
The equipment shall not exceed the levels given in - | See N/A

table 15 and no loss of performance during the tests
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TEST SEQUENCE Annex B N/A
Special tests N/A
Annex B2 | Mechanical durability N/A
By convention, the mechanical durability of a design N/A
of contacter or starter is defined as the number of
no-load operating cycies 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 N/A
The contactor or starter shall be installed as for N/A
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 N/A
in the main circuit
The contactor or starter may be lubricated before N/A
the test if lubrication is prescribed in normal service
B222 Operating conditions N/A
The ceils of the control electromagnets shall be N/A
supplied at their rated voltage and, if
applicable, at their rated frequency
If a resistance or an impedance is provided in N/A
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
Pneumatic and electro-pneumatic contactors or N/A

starters shall be supplied with compressed air

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

service

N/A

B.2.2.3

Test procedure

N/A

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

satisfy the required conditions when using a higher

frequency of operations, he may do so.

N/A

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

extreme positions.

N/A

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

N/A

The verification of mechanical durability may be

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

with its contactor is involved

N/A

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

operations shall be performed by these releases

N/A

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

test:

N/A

- to clean the whole contactor or starter without

dismantling;

N/A

TRF No. IEC60947_4_1B




Page 66 of 89

Report No. 130700025SHA-001

IEC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

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

service;

N/A

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

starter enables this to be done

N/A

e) This maintenance work shall not include any

replacement of parts.

N/A

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

adjustable, may be set at its lowest value.

N/A

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

set at its lowest value.

N/A

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

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

value.

N/A

B2.2.4

Resuits to be obtained

N/A

Following the tests of mechanical durahility, the
contactor or starter shall still be capable of
camplying with the operating conditions specified in
8.2.1.2 and 9.3.3.2 at room f{emperature.

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

B225

Statistical analysis of test results for contactors or
starters

N/A

The mechanical durability of a design of a contactor
or starfer 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 tesis described in B.2.2.6 and
B.2.2.7 do not apply

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

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

N/A

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

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

N/A

B.2.2.6

Single 8 test

N/A

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

N/A

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

N/A

B227

Double 3 test

N/A

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

N/A

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

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

N/A

B.228

Other methods

N/A

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

NIA

Annex B3

Electrical durability

N/A

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 he made without
repair or replacement

N/A

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

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

N/A

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

N/A
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For categories AC-3 and AC-4, the test circuit shall N/A
comprise inductors and resistors 50 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 9.3.3.56.2
In all cases, the speed of operation shali be chosen NJA
by the manufacturer
The tests shall be taken as valid if the values N/A
recorded in the test report differ from the values
specified only within the following tolerances:
- current. £5 %;
- voltage: +5 %
Tests shall be carried out with the contactor or the N/A
starter under the appropriate conditions of
B.2.2.1 and B.2.2.2 using the test procedure, where
applicable, of B.2.2.3, except that
replacement of contacts is not permitted
In the case of starters, if the associated contactor N/A
has already satisfied an equivalent test, the
test need not be repeated on the starter
Type of product N/A
utilization category N/A
rated aperational voltage Ue {Vac) NJA
rated operational current le {A) or power (kW) N/A
Conditions, make/break operations: NIA
- test voltage W/Ue = 1,05 . L1f NJA
L2:
L3:
-testeourrent e = ©oL: N/A
L2
L3
- power factor/time constant ..o o (L1, N/A
L2:
L3:
- operating cycles {ops/h) N/A
~ON-HME {MS) e . N/A
- number of make/break operations .................... : N/A
Characteristic of transient recovery voltage for AC-3 and AC-4 only: N/A
oscillatory frequency (kMHz) ..., : NIA
Measured osciltatory frequency (kHz) ................. : N/A
FaACIOT Y e : N/A
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Behaviour and condition during and after the test. N/A
- no permanent arcing N/A
- no flash-over between poles N/A
- no blowing of the fusible element in the earth N/A
cireuit
- na welding of the contacts N/A
- the contacts shall cperate when the contactor or N/A
starter is switched by the applicable method of
control
8.3.3.4.1 Dielectric verification N/A
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 N/A
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
accerding to the conventional thermal current
For contactors or starters which are produced in N/A
small quantities, the tests dascribed 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
simitar designs, analysis, properties of materials,
efc., 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 N/A
Eight contactors or starters shall be tested to the N/A
assigned electrical durability.
If the number N/A
of failures does not exceed two, the test is
considered passed
B.3.3.2 Double 3 test N/A
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Three contactors or starters shall be tested to the N/A
assigned electrical durabitity
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.3.33 Other methods N/A
Other methods given in IEC 80410 can also be used. N/A
The maximum acceptance quality level shall be
10 %.
Annex B4 | Co-ordination at the crossover current between the starter and associated SCPD N/A
B.4.2 Condition for the test for the verification of co-ordination at the crossover current by N/A
a direct method
B.4.3 Test at lower current N/A
-testeourrent= L : N/A
-testvoltage = : N/A
-power factor = . ; N/A
- supplied voltage forcoil = ...oiiirii : N/A
Test at higher current N/A
-testourment = e : N/A
-testvollage = e : N/A
-powerfactor= ..., : N/A
- supplied voltage forcoil = .. X 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 rcom temperature.
After each test, it is necessary fo 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
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B442

After the test at the lower current (i) in B.4.3, the
SCPD shall not have operated and the overload
relay or release shall have operated to cpen the

starter. There shall be no damage to the starter

N/A

After the test at the higher current (ii) in B.4.3, the
SCPD shall have operated before the starter. The
starter shall meet the conditions of 8.3.4.2.3 for the

type of co-ordination stated by the manufacturer

N/A

B.4.5

Verification of co-ordination at the crossover current

by an indirect method

N/A

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

N/A

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

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

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

the SCPD up 10 {co;

NIA

- lcd of the starter, tested as in B.4.5.1, shall be
higher than /eo,

N/A

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

N/A

B.4.5.1

Test for led

N/A

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

N/A

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

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

NIA

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

N/A

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

items 2) ¢) i) and 2) ¢) .

N/A

B.4.5.2

Time —current characteristic withstand capability

N/A
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This characteristic is issued by the manufacturer N/A
and the values are obtained accerding to the
test procedure specified in 9.3.5 but with
combinations of overload currents and durations to
establish the characteristic at least up {0 /co, in
addition to those stated in 8.2.4.4.

This characteristic is valid for overload currents, N/A
starting with the contactor at room temperature.

The minimum cooling duration required by the

contactor between two such coverload tests should

be stated by the manufacturer,

8.3.5 Verification of ability to withstand overload currents N/A
Qverload current withstand capability of contactors AC-3 and AC-4. N/A
ambient temperature (°C) ..ooooviviiiiiee : N/A
rated operational current le {A) max. AC-3 ......... : N/A
test current (12) (A) i : N/A
duration of test: 108 oo, : N/A
After the test, the contactor shall be substantially in N/A

the same condition as before the test {visual

inspection)
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TEST SEQUENCE Annex F N/A
Requirements for auxiliary contact linked with power contact {mirror contact) N/A
F7.2a) Contact N/A
F72a) Contacts kept in closed position by N/A
Measurement method N/A
Table F.1 | Test voltage (kV) N/A
Type of products: NJA
with N/A
with N/A
F7.3 Test after conventional operational performance N/A
with N/A
with NJA
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TEST SEQUENCE Annex H N/A
Extended functions within electronic overload relays N{A
T.3 Classification of electronic overload relays [] Current and voltage N/A
Part 1 : asymmetry relay or release.
[1 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 N/A
Part 1 function [ ] Type ClI-A and CiI-B
T5 Performance requirements N/A
Part 1
T.5.1 Limits of operation of ground/earth fault electranic N/A
Part 1 overload relays
A ground/earth faull overload relay, when NIA
associated with a switching device, shall operate to
open the switching device according to the
requirements given in Table T.1.
For relays or releases with a ground/earth fault NIA
current setting range, the limit of operation of the
relay shall be verified at the lowest and highest
settings.
T52 Limits of operation of ground/earth fault current N/A
Part 1 sensing electronic relays
Type Cll{-A and -B)
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A ground/earth fault current sensing electronic relay
CIl, when associated with a switching

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

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

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

75 % or less of lic

N/A

T.5.3
Part 1

Limits of operation of voltage asymmetry relays

N/A

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

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

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

asymmetry setting.

N/A

T.5.4
Part 1

Limits of operation of phase reversal relays

N/A

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

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

operation of the switching device.

N/A

T.5.5
Part 1

Limits of operation of current imbalance relays

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

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

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

product standard being maintained.

N/A

T.586
Part 1

Limits of operation of aver-voltage relays and

releases

N/A

a) Operating voltage

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

te apen the equipment and shall operate to prevent
the closing of the equipment when the

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

relay or release for a defined duration

N/A

b} Operating time

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

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

release actuates the tripping device of the

equipment.

N/A

T.6
Part 1

Tests

N/A

T.6.1
Part 1

Limits of operation of ground/earth fault current
sensing electronic relays
Type Cl and CIl (-A and -B)

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

settings.

N/A

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

N/A

The test shall be made at any convenient voltage

and power factor.

N/A

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

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

position, the test current is suddenly established by

closing switch S2.

N/A

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

ground/earth fault current seffing.

N/A

TB.2
Part 1

Verification of inhibit function of ground/earth fault
current sensing electronic
refays Type Cll (-A and -B)

N/A

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

made at the lowest setting.

N/A

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

minimum and at the maximum lic settings.

N/A

Each phase has to be tested separately

N/A

The impedance Z is adjusted s0 as to let a current flow in the circuit equal to:

N/A

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

current is established by closing switch 52,

N/A

The overload relay shall not initiate the opening of

the switching device.

N/A
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b) 75 % the inhibit current lic N/A
The switch 81 being in the closed position, the test
current is established by closing switch S2,
The overload relay shall initiate the opening of the N/A
switching device.
T6.3 Current asymmetry relays N/A
Part 1
80 % < Trip time < 120% of time setting itest: A, N/A
tripping after s
T.6.4 Voltage asymmetry relays N/A
Part 1
Test voltage setting : 1,0 times the voltage Test voltage: V, N/A
asymmetry setting
Trip time < 120% of time setting tripping after S
Test voltage >1,2 times the voltage asymmetry (] prevent to close
setting [ ] did not prevent to close
T.6.5 Phase reversal relays N/A
Part 1
o The phase reversal relay NIA
Voltage sequence of the line side of the starter are .
) permits to close the
the same as voltage sequence setting .
equipment
The phase reversal relay N/A
After interchange of two phases prevents closing of the
equipment
T.6.8 Over-voltage relays N/A
Part 1
a) operating voltage: U supply= \ N/A
shall operated to open or prevent the closing if U Uset = \
supply > Uset or > 110 % Un or > time setting Time setting= S
b) operating time: Time setting= s N/
time lag shall be measured from the instant when | Voltage operating A
the voitage reaches the operating value until the Value = \"2
instant when the relay or release actuates the Timelag = S
device of the equipment
H3.2 Limits of electronic averload relay with main circuit N/A

under-voltage restarting function
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When under-voltage or loss of voltage occurs in the main circuit, the relay will

operate. The following applies

N/A

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;

N/A

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

the starting sequence;

N/A

c) if the voltage resumes after T2, the relay shall

not reset automatically.

N/A

T1 and T2 are adjustable, and the value of T2 is

greater than T1.

N/A

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

tolerances.

N/A

H.4

Test of the control fun;:tions

N/A

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

should be verified at least 3 times.

N/A

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

verified according to H.3.

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

mm

_ s([=15s[_]>15%)

N/A

M.2

Arc ignition test

N/A

M.2.1

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

N/A

M.2.2

The tests shall be made with a pair of {est
electrodes and a variable inductive impedance load
connected in series to a source of 230 Vacg, 50 Hz
or 80 Hz (see Figure M.2)

N/A

M.2.3

One electrode shall be stationary and the other
movable. The stationary electrode consist of a 8
mm? to 10 mm? solid copper conductor having a
horizontal chisel point with a total angle of 30 °.The
movable electrode shall be a 3 mm diameter
stainless steel rod having a symmetrical conical
point with a total angle of 80°, 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 |oad
shall be adjusted until the current is 33 A at a power
factor of 0,5.

N/A

M.2.4

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

N/A

M.2.5

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

Material;

ignitions or hole burns

N/A
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Material; N/A
Ignitions or hole burns
3 R _
2) —
3) S
M.2.6 The average number of arcs to ignition and Material: N/A
thickness of each set of specimen shall be . ‘
Thickness: mm
recorded Average numb
The hot wire ignition (HWI) and arc ignition (A1) test | - amg_ number
value requirements related to the material's Fl ' biity cat .
flammability category are indicated in Table M.1 ammability category. __
Material: N/A
Thickness: mm
Average number
ofarcs; _

Flammability category:
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8.1.562

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

NIA

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

additions.

N/A

Where Table Q.1 of IEC 60947-1 calls for
verification of operational capability, this shall be
done according to 8.3.8.2 of this standard.

N/A

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

N/A

The overload relay shall not trip during the vibration
test

N/A

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

N/A

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

N/A

For the dry heat test, the equipment shall be in the
close position during the conditioning
period {see 5.3.3 of [EC 60088-2-2)

N/A

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

N/A

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

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

for the last hour.

N/A

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

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

N/A

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

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

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

N/A

TRF No. IEC60947_4_1B
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TABLE 1 : temperature rise measurements
temperature rise dT of part. phase dT (K) required
dT {K)
Terminal L1 1 45(Max.) 65
Terminal L3 3 48(Max.) 65
Terminal L5 5 43(Max.) 65
Terminal T2 2 45(Max.) 65
Terminai T4 4 54(Max.) 65
Terminal 76 B 46(Max.) 65
Auxiliary Terminal NO 13 17(Max.) 65
Auxiliary Terminal NO 14 17(Max.) 65
Enclosure / 10 40
Coil (Eight-hour or Uninterrupted duty) Us: AC 415V / 56 110

TRF No. [EC60947_4_1B
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Testing procedure and testing location:

D] | CB Testing Laboratory:

Intertek Testing Services Shanghai

Testing location/ address.........ucivinn, :

Building No.86, 1188 Qinzhou Road {North), Shanghai
200233, China

I4J | Associated CB Laboratory:

Inspection Center of Products’ Quality of Low Voltage Electric
Apparatus in Zhejiang Province

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

West Zhonghuan Road, Jiaxing City, Zhejiang Province,
P.R.China

Tested by (name + signature)...:

Approved by (+ signature}........:

Allen Wang M //L/"T

i

Jim Hua 1,7 PR Z f/dc/_
L

[l | Testing procedure: TMP

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

Tested by (name + signature)...;

Approved by (+ signature}........!

[] | Testing procedure: WMT

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

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

Approved by {+ signature)........:

[] | Testing procedure: SMT

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

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

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

Summary of testing:

Clause Testing items Testing location
9.3.33 Verification of temperature rise CBTL
9.3.3.1&9.3.3.2 Verification of operation and operating limits ACTL
9334 Verification of dielectric properties ACTL
93.3.5 Verification of rated making and breaking capacities, ACTL
change-over ability and reversibility, where applicable
9.3.36 Verification of conventional operational performance ACTL
9.34 Performance under short-circuit conditions ACTL
935 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 | Verification of degrees of protection of enclosed contactors CBTL
1 and starters
Summary of testing:
Tests performed on main circuit according to IEC/EN 60847-4-1:
Report No. _Type Seq. 1 Seq. 2 Seq. 3 Seq. 4 Seq. 5
130700025SHA-
LT1-D9511 1 1 1 1 1
002
Tests performed on auxiliary circuit according to IEC/EN 60947-5-1:
Report No. _Type Seq. 1 Seq. 2 Seq. 3 Seq. 4 | Seq.5 | Seq. B
130700025SHA- LT1-D9511 1 i ) ] . ;
003

N/A

Summary of compliance with National Differences

TRF No. [EC60947_4_1B
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Test item particulars.......ccccv i :

Classification of installation and use..........cccc v, : AC Contactor

Supply Connection ... : Cable connection

Possible test case verdicts:

- test case does not apply to the test object ........... 1 N/A

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

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

LLI=E5] 414 T TSRS :

Date of receipt of test item....cniiciisinsncnicnieneen. © 2013-08-10

Date (s} of performance of tests .........ccccrvvvrrnrarinins : 2013-08-10~2013-09-10

General remarks:

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

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.

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

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

Throughout this report a [{ comma / [ ] point is used as the decimal separator.

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

The application for obtaining a CB Test Certificate []Yes

includes more than one factory location and a .
declaration from the Manufacturer stating that the [] Not applicable
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been Provided. ...

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

Name and address of factory (ies) ....cuuvmrminnn : Same as applicant

General product information:
Main circuit:
Type: LT1-D8011, LT1-D9511
Ue= 415V~({3-poles), AC-3: le= 80(LT1-D8011), 95A(LT1-DB511)
[th= 125A, Ir= BkA, Ig=20kA, Ui= 680V, Uimp= 6kV
Control circuit:
Us= 415V~
Auxiliary cireuit;
ith= 10A, Cat.: AC-15, Ue= 415V, le= 0,95A

LT1-D8011 and LT1-D9511 are the same frame size, all tests are performed on LT1-D8511

TRF No. [EC60947_4_1B
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- kind of equipment ... AC contactors

= NUMDEr Of POIES ..o

- Kind of current (8.C. OF d.C.) i " ac
-interrupting medium ... Ap

- method of OPeration ..o ' Electromagnetic
- method of CoONtral ... ' Automatic

- method of change-over for particular types of starters ... \ya

- method of connecting for particular types of starters..........0 n/a

“rated freqUency ... BO/B0HZ
mrated dUIES Lo Uninterrupted duty
-Utilization category. ... " AC-3

Rated and limiting values, main circuit

Rated voltages

- rated operational voltage Ue (V). 445
- rated stator operational voltage Ues (V). CON/A
- rated rotor operational voltage Uer (V)..............nl /A
- rated insulation voltage Ui (V). e GO0
- rated stator insulation voltage Uis (V). D ONJA
- rated rotor insulation voltage Uir (V) ...l NJA
- rated impulse withstand voltage Uimp(kV)..............c.eil g

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

Currents or powers

- conventional free air thermal current Ith (A)........................ 125
- conventional enclosed thermal current Ithe (A) ...l NjA
- conventional stator thermal current Iths (A) ...l A
- conventional rotor thermal current Ithr (A) ..ol /A

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

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

operational POWETS ...l NJA
- rated rotor operational current ler (A) ..ol N/A
- rated uninterrupted current lu {(A) ...l A

TRF No. IECE0947_4_1B
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Normal load and overload characteristics

- ability to withstand motor switching overload currents.......... g
-rated making capacity............cveincen D 00
-rated breaking Capacity............co ] gle
-conventional operational performance ... )

Starting and stopping characteristics of starters
-service conditions for starters.........ooeveein v ©ON/A

Rated conditional short-circuit current

- rated prospective short-circuit current "r' (KA) ...l 5

- rated conditional short-circuit current 1 (kA) ... 0
-type of co-ordination ...........cco e TYPE 2
-Pole impedance of a contactor (Z) ..., o N/A

Control circuits

The characteristics of electronic control circuits

~Kind Of CUITENT ... " ac

-rated frequency if A.C. i ' 50/60Hz

- rated control circuit voltage Uc (nature: a.c. /d.C.) ..ol 445V 7 ac. 50/60HZ
- rated control supply voltage Us (nature: a.c. /d.C.) oo, . 4158V a.c. BO/6OHZ
Rated and limiting values of air supply control circuit

= rated PrESSUMe......ooiiin D NJA

-VOIUMES Of @ oD NJA

Auxiliary circuits:

- rated operational voltage Ue (V}......ococcovvcivev e 415

- rated insulation voltage: Ui (M}....oooov i 890

- rated operational current: le (A) ... 0,95

= Kind OF CUITENE .o .ac

-rated frequency: (Hz) ..o . B0/60

-number of CIrCUIS ..o, : 2(1 NOand 1 NC)
- number and kind of contact elements .............coccceeeenn s 2, figure 4e)/Zb

- rated uninterrupted current: TU {(A) ......cccvviiiniciiciee s 0,95

- utilization category: (AC, DC, current and voltage) ...........  AC-15
Short-circuit characteristic

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

- kind of protective device .........cocov e FUse RT16-00, 10A/500V

TRF No. IEC60947_4_1B
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Rated and limiting values of relays and releases
-types of relay orrelease. .......cooecceveciin e

[] a) release with shunt coil (shunt trip)

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

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

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

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

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

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

[ 1 1) Stall relay or release

charactenstic values
a) release with shunt ¢oil, under—voltage {under—current)
opening refay or release

- rated voltage (current)

-rated freQUENCY ... )
- operating voltage (Curment) ...
—operating time ...
SNRIBIEHIME
b) Overload relay

-designation and current settings..........ccooeeiiie s

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

- time-current characteristics {or range of characteristics),
WHEM NBCESSANY ..ooii ittt el

- 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
BXCEEAS AU S, i

-nUMBEr OF POIES ..o

- nature of the relay: thermal, magnetic, electronic without
thErmal MEMONY oo :

N/A
N/A

- N/A

N/A
N/A

N/A
N/A

N/A

N/A

N/A
NIA

TRF No. IEC60947_4_1B
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¢) Release with residual current sensing relay
=rated CUITENME. ... et :
- OPErating CUTENT. .ot e

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

-inhibit time {(when applicable)

-type designation {see Annex T of IEC 60847-1: 2007,
Amendment 1}

- N/A

N/A

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

Types

(] a) time delay, e.g. time delay contactor
relays (see |[EC 60947-5-1) applicable to
control-devices or specified-time-or nothing
relays {see |[EC 61810-1)
L] b) under current devices (undercurrent
relays
[ ¢) other devices for automatic control

- [] devices dependent on voltage

- [ devices on power

- [ devices depending on speed

Characteristics

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

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

b) the characteristics of the under valtage devices are

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

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

¢) the characteristics of the other devices shali be
determined by agreement between manufacturer and user

N/A
N/A

TRF No. IEC60947_4_1B
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Types and characteristics of auto-transformers for two-

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

by

- rated voltage of auto-transformer.......oocooicn, L ON/A
- the number of taps available for adjusting torque and N/A
CUITENE oottt et eee

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

- the current they can carry for a specified duration............... T ON/A

-the rated duty(see 5.3.4) ... N/A

the MEthod Of COONNG ..vrvvveereerreeeceeeereereees oo eroseses et ] 8IT-COONNG
[] oil-cooling

ATIOURENG GESIGN.. . erooeveveoeoeseeeereereeenseessesreseseseses oo esnenst L) DUt

[] 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) .....coooveiinnniviien e N/A
-their resistor value............ocie NJA

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

-the rated duty {(s€e 5.3.4)........cooii D NJA
- the method of COCIING ...ecvoee e [ free air
[] forced air

] foil immersion

“MOUNENG BESIN .ot . [ built-in
] or provide separately

TRF Ne. [EC60847_4_1B
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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 p=1 A

b — type designation or serial number LT1-D9511

Data preferably marked on the equipment:

(D O |V (T |0

c - number of this standard, if the manufacturer
. ) [EC/EN 80947-4-1
claims compliance

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

52) Overload relays and releases: Characteristic N/A

values

S2) Qverload relays and releases: Desighation and N/A

current settings of overload relays

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

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

manufacturer's published literature:

d - rated operational voltages 415V 2]

e - utilization category and rated operational P
currents (or rated powers), at the rated operational AC-3: 95A

voltages of the equipment

f - either the value of the rated frequencyfies, or the N/A

indication d.c. (or symbol) ..o, :

g - rated duty with the indication of the class of Uninterrupted duty.

intermittent duty, if any

Associated values:

h - rated marking and breaking capacities (these P
indications may be replaced, where applicable, by AC-3

the indication of the utilization category, see table 7)

Safety an installation:

i — rated insulation voltage 590V~

| — rated impulse withstand voltage (see 5.3.1.3) BV

T |T (U |T

| — pellution degree 3

TRF No. IEC60947_4_18B
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IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict

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 starier, the combination switching
device, the protected starter or the protected

switching device and type of co-ordination (see Ir=5KA, Ig=20KA, type 2

8.2.5.1) Fuse: RT16-00, 125A/500V~

n - Void N/A
Control circuits P
The following information concerning control circuits shall be placed either on the P
coil or on the equipment:

o — rated control circuit voltage (Uc), nature of 415V / a.c. 50/60HZ P
current and rated frequency

p - if necessary, nature of current, rated frequenc

and rated con?:ol supply voltages {(Us) ' |same s avove i
Air supply systems for starter or contactors operated by compressed air N/A
a — rated supply systems of the compressed air N/A
and limits of variation of this pressure, if they are

different from those specified in 8.2.1.2

Auxiliary circuits:

r — ratings of auxiliary circuits RIE;1150./3|\:3= 0.95A, Ue= 415V
Overload relays and releases: N/A
s — characteristics according to 5.7, specifying the

electronic overload relay does not contain thermal N/A
memary

Additional information for certain types of contactor and starter: N/A
Rheostatic starters: N/A
t — circuit diagram N/A
u — severity of start, see 5.3.5.5.1 N/A
v — starting time, see 5.3.5.5.1 N/A
Auto-transformer starters: N/A
w — rated starting voltage(s), i.e. voltage(s) at the N/A
tapping terminals

TRF No. [ECB0247_4_1B
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IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict
Vacuum contactors and starters: N/A
X — maximum permissible altitude of the site of N/A
installation, if less than 2000 m
EMC N/A
y —environment A and/or B: see 7.3.1 of part 1 1A N/A
[1B
z — special requirements, if applicable, for example N/A
shielded or twisted conductors

Sub clause 5.2 of part 1 applies to contactors, starters and overload relays with the N/A
following additions:

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

manufacturer's published literature:

Data under items ¢) and k) in 8.1.2 shall preferably P

be marked on the equipment

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.

TRF No. IEC60947_4_1B
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IEC 6094741
Clause Requirement + Test Result - Remark Verdict
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,
- equipment only suitable in environment A shall NOTICE N/A
. . ) i This product has been designed for
provided with the following notice environment A. Use of this product in
environment B may cause unwanted
electromagnetic disturbances in
which case the user may be required
to taken adequate mitigation
measures.
- if necessary, the instructions for transport, P
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 P
in the event of a short-circuit
In case of protected starters (see 3.2.8), the N/A

manufacturer shall also provide the necessary

mounting and wiring instruction

TRF No. IEC60947_4 1B
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Clause Requirement + Test Result - Remark Verdict

8.1 Constructional reguirements

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

812 Materials
7.1.2.1 Parts of insulating materials which might be
Part 1 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 abnormai heat and by fire.

Alternatively, the manufacturer may provide data N/A
from the insutating materiat supplier to demonstrate

compliance with the reguirements

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

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

glow-wire fests 0f 8.2.1.1.1 of [EC 60947-1 at a test
temperature of 850 °C

71.2.3 Test based on flammability categoery (See 8.2.1.1.2 part 1 below) N/A

Part 1

8.1.3 Current-carrying parts and their connection

7.1.3 No contact pressure through insulating materials

Part 1

814 Clearances and creepage distances p
Clearances P
Rated impulse withstand voltage (see test Uimp= 6kV P
sequence )
Creepage distances P

TRF No. IEC60947_4_1B
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IEC 609474-1

Clause Requirement + Test Result - Remark Verdict

Pollution degree ... |3

Comparative tracking index (V) ........coviivcccniannn, © 1175

Material group ... ©ha

Rated insulation voltage Ui (V) ... 590

Minimum creepage distances (mm) ..o » |10

W|TV|(T| W, VO

Measured creepage distances (mm) ...........cc.eel | 215

In case Uimp is not indicated N/A

8.1.5 Actuator N/A

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 N/A
Part 1

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

Marecover:

- 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,

71.5.2 Direction of movement N/A
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, &.g. due to special applications or
alternative mounting pesitions, they shall be clearly
marked such that there is no doubt as to the "I" and
"Q" positions and the direction of operation.

8153 Mounting N/A

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

8§16 INDICATION OF CONTACT POSITION N/A

7.1.6.1 indication means, applies to manually operated N/A
Part 1 starters
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When an equipment is provided with means for N/A
indicating the closed and open positions, these
positicns shall be unambiguous and clearly
indicated. This is done by means of a position

indicating device

If symbols are used, they shall indicate the closed N/A
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- N/A
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- N/A
button

The colours of other push-buttons, illuminated N/A

push-buttons and indicator lights shall be in
accordance with IEC 60073

7.1.6.2 Indication by the actuator N/A
Part 1

When the actuator is used to indicate the position N/A
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

B.17 Additional safety requirements for equipment suitable for isolation N/A
7.1.7.1 Additicnal constructional requirements: N/A
part 1
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Equipment suitable for isolation shall provide in the N/A
open position an isolation distance in accordance
with the requirements necessary to satisfy the
isolating function

- minimum clearances across open contacts (see N/A
Table X[, Part 1) (Mm) . ;

- measured clearances (MM) ..., : N/A
- test Uimp across gap (KV) oo, : N/A
Indication of the position of the main contacts shall N/A
be provided by one or more of the following means

- the position of the actuator N/A
- a separate mechanical indicator N/A
- visibility of the moving contacts N/A
The effectiveness of each of the means of indication |(See 8.2.5 part 1 below) N/A

provided on the equipment and its mechanical
strength shall be verified

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

position, locking in that position shall only be possible
when the main contacts are in the open position

Equipment shall be designed so that the actuator, N/A
front plate or cover are fitted to the equipment in a
manner which ensures correct contact position
indication and locking, if provided

For equipment provided with positions such as N/A
“tripped position” or "standby pesition”, which are not
the indicated open pesition, those positions shall be
clearly identified. The marking of such positions shall
not include the symbols "I” or “Q"

An actuator having only one position of rest shall not N/A
be considered as appropriate to indicate the position
of the main contact

7172 Supplementary requirements for equipment with provision for electrical interlocking N/A
part 1 with contactors or circuit-breakers:
Auxiliary switch is rated according to IEC 60847-5-1 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
220 M it e :
Measured time interval (Mms) ........ccccooiviiv i : N/A
During the closing operation the contacts of the NIA

auxiliary switch closes after or simultaneously with
the contacts of the main poles
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7173 Supplementary requirements for equipment pravided with means for padiocking the N/A
open position:
part 1
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 pasition (N} ..., :
Rated impulse withstand voltage (KV) ... : N/A
Test Uimp on open main contacts at the test force NiA
§.1.8 Terminals P
All parts of terminals which maintain contact and
7.1.8.1 carry current shall be of metal having adequate (see 8.2.4 part 1 below) P
art 1 mechanical strength
Terminal connections shall be such that necessary
contact pressure is maintained (see 8.2.4 part 1 below) P
Terminals shall be so constructed that the 8.2 4 vart 1 bel p
conductor is clamped between suitable surfaces | (58€ 8:2.4 part 1 below)
without damage to the conductor and terminal
Terminal shall not allow the conductor to be 8.2 4 part 1 bel P
displaced or to be displaced themselves in a (see 8.2.4 pa elow)
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated value
If required by application, terminals and conductors P
may be connected by means of cable lugs for
copper conductors only
7.1.82 Connecting capacity P
part 1
type of conductors ... | Rigid or stranded P
minimum cross-sectional area of conductor (mm?) |4,0
maximum cross-sectional area of conductor (mm?) |50,0 P
number of conductors simultaneously connectable | 1(580mm?) / 1(4,0mm?) P
tothe terminal ... :
7.1.8.3 Connection P
part 1
terminals for connection to external conductors P
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix any N/A
other component
8.1.81 Terminal identification and marking, P

TRF No. IEC60947_4_1B




Page 20 of 89 Report No. 1307000258HA-002

IEC 60947-4-1
Clause Requirement + Test Result - Remark Verdict
marking comply with Annex A P
7.1.84 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, B/T3
8.1.9 Additional requirements for equipment provided with a neutral pole N/A
7.1.9 marking of neutral pole N/A
part 1
The switched neutral pole shall not break before N/A
and shall not make after the other poles
Conventional thermal current of neutral pole N/A
If a pole having an appropriate short-circuit N/A
breaking and making capacity is used as a neutral
pole, then all poles, including the neutral pole, may
operate substantially together.
Equipment having a value Ith < 63 A, this value N/A
shall be identical for all poles
For ith > 83 A, the neutral pole may have a value of N/A
Ith different from that of the other poles, but not
less than the half that value or 63 A, whichever is
the higher.
8.1.10 Provisions for earthing N/A
7.1.10.1 The exposed conductive parts shall be electricaily NJA
part 1 interconnected and connected to a protective earth
terminal
7.1.10.2 The protective earth terminal shall be readily N/A
art 1 accessible
The protective garth terminal shall be suitably N/A
protected against corrosion
The electrical continuity between the exposed N/A
conductive parts of the protective earth terminal
and the metal sheathing of connecting conductors
The protective earth terminal shall have no other N/A
functions
7.1.103 Protective earth terminal marking and identification
N/A
part1
8111 Enclosure for equipment N/A
7.1.11.1 .
part1 Design N/A
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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.

N/A

For the specified case of combination starters, the
cover or door shall be interlocked so that it cannot
be opened without manually operated device being
in open position.

N/A

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

N/A

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

N/A

Sufficient space shall be provided inside the

enclosure N/A

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

N/A

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

N/A

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

N/A

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

N/A

;;&11 2 Insulation N/A

i, 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 N/A

7112 Degrees of protection of enclosed equipment and
part1 relevant tests are given in Annex C of IEC 60947-1 (see 8.2.3 part 1 below) NIA

8.1.13 Conduit pull-out, torque and bending with metallic conduits N/A
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7.1.13 . .
Polymeric enclosures of equipment, whether {see 8.2.7 part 1 below) N/A
parti

integral or not, provided with threaded conduit

entries, intended for the connection of extra heavy
duty, rigid threaded metal conduits complying with
IEC 680981, shall withstand the stresses occurring

during its installation such as pull-out, torque,

bending
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8.2 Performance requirements P

A Starters shall be so constructed that they: N/A
a) are trip free; N/A
b) can be caused to open their contacts by the N/A

means provided when running and at any time

during the starting sequence,

¢} will not function in other than the correct starting N/A
sequence.
B Starters employing contactors shall not trip due to | ({see 9.3.3.1 below} N/A

the shocks caused by operation of the contactors
when tested according to 9.3.3.1, after the starter
has carried its rated full load current at the
reference ambient temperature (i.e. +20 °C) and
has reached thermal equilibrium at both minimum
and maximum settings of the overload relay, if

adjustable

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

connected in the stator circuit.

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

if requested by the user

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

dangerous temperature is reached.

E The moving contacts of multipole equipment N/A
intended to make and break together shall be so
coupled that all poles make and break substantially

together, whether operated manually or

automatically
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8.2.1.2 Limits of operation of contactors and power- (see 9.3.3.2 below) P
operated starters
8.2.1.3 Limits of operation of under-voltage relays and (see 9.3.3.2 below) N/A
releases
8214 Limits of operation of shunt-coil operated releases | (see 9.3.3.2 below) N/A
(shunt trip)
8215 Limits of operation of current sensing relays and {see 9.3.3.2 below) N/A
releases
8.2.2 Temperature rise (see 9.3.3.3 helow) P
8.2.3 Dielectric properties (see 9.3.3.4 below)
824 Normal load and overload performance
requirements
8.2.4.1 Making and breaking capacities (see 9.3.3.5 below) P
8.2.4.2 Conventional operational performance (see 9.3.3.6 below) P
82473 Durability (see annex B helow) N/A
8244 QOverload current withstand capability of contactors  [(see 9.3.5 below) P
8245 Coil power consumption {see 9.3.3.2.1.2 below) N/A
8.2.456 Pole impedance (see 9.3.3.2.1.3 below) N/A
8.2.5 Co-ordination with short-circuit protective devices | (see 9.3.4 below) P
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8.3 Electromagnetic compatibility (EMC) N/A
Environment A N/A
Environment B N/A
Power frequency magnetic field tests are not N/A

required because the devices are naturally
submitted to such fields. Immunity is demonstrated
by the successful completion of the

operational performance capability tests {see
9.3.3.5and 9.3.3.6)

This equipment is inherently sensitive to voltage N/A
dips and short time interruptions on the control
supply; it shall react within the limits of 8.2.1.2 and

this is verified by the operating limits tests given in

93.3.2
8.3.2 Immunity {see 9.4 below) N/A
8.3.3 Emission {see 9. 4 below) N/A
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9.2 Compliance with constructional requirements P
8.2.1 Materials P
Part 1
8.21.1.1 Glow wire test (on equipment) P
part 1
The suitability of materials used is verified by P
making tests:
a} on the equipment; or
b) o©n sections taken from the equipment; or
c) on samples of identical material
The suitability shall determined with respect to N/A
resistance to abnormal heat and fire
The manufacturer shall indicate which tests, OayX¥b) e P
amongst a), b) and ¢), shall be used
As described in IEC 60695-2-10 and —2-11 P
parts retaining current-carrying parts.................... [ ]850 +15°Cor P
Remark . a protective conductor is not considered 960 + 15°C
as a current-carrying part
34s
all Other PAMS ... 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 N/A
is not considered as a current-carrying part.
82112 Flammability, hot wire ignition and arc ignition tests (on materials) N/A
part 1
Suitable specimens of material shall be subjected to N/A
the following tests:
a) flammability tests, in accordance with |IEC
60695-11-10
b) Hot wire ignition (HWI) test, as described in
Annex M
c) Arc ignition (Al) test, as described in Annex M
The test ¢) 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
makefbreak testing.
a) | Flammability tests, in accordance with IEC 60695-11-10 NIA
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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
823 Enclosure for equipments N/A
part 1
Degree of protection ......iviciiiii [P N/A
Test for first characteristic N/A
Test for first numeral ..., o N/A
2:
3
4:
b
6
Test for second characteristic NIA
Test for second numeral ... N N/A
2
3:
4
b
8
7
8:
824 Mechanical properties of terminals P
part 1
8242 Mechanical strength of terminals P
part 1
maximum cross-section of conductor (mm?) . |50 P
diameter of thread (MM) ocooecooevvoeviiic e . |99 P
torquUE (NIMY e . |40 P
5 times on 2 separate clamping units P
8.2.43 Testing for damage to and accidental loosening of conductor {flexion test) P
part 1
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conductor of the minimum cross-section area P
(M) et e . |40
number of conductor of the minimum cross-section 1 P
diameter of bushing hele (mm)...................... : 19,5
height between the equipment and the platen (mm)
............................................................................... 280
mass at the conductor(s) (Kg) ....cooeeviiiiiiiicnnnnn, . |0.9 P
135 continuous revolutions: the conducter shall
neither slip out of the terminal nor break near the
clamping unit
8244 Puli-out test P
part 1
fOrce (N) .o e . |80
1 min, the conducteor shall neither slip out of the P
terminal nor break near the clamping unit
8243 Testing for damage to and accidental loosening of conductor (flexion test) P
part 1
conductor of the maximum cross-section (mm?) .. |80
number of conductor of the maximum cross-section P
............................................................................... 1
diameter of bushing hole {(mm) ..o, . |15,9
height between the equipment and the platen (mrm}
............................................................................... 343
mass at the conductor(s) (Kg) ..o . 195
135 continuous revolutions: the canductor shall
neither slip out of the terminal nor break near the
clamping unit
8244 Puli-out test P
part 1
FOFCE (N) oo e © 1236 P

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit
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8.2.4.3
part 1

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

conductor of the largest and minimum cross-

SECHON (MIM?} i :

50/4,0

number of conductor of the minimum cross-section,

number of conductor of the maximum cross-section

1(50mm?2) / 1(4,0mm?)

diameter of bushing hole (mm) ..o ;

15,9/9,5

height between the equipment and the platen {mm)

3437280

mass at the conductor(s) (kg) ...oooovivivviriieninnnn. :

8,6/0,9

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

clamping unit

8.2.4.4
part 1

Pull-out test

fOrCe (IN) oo :

236/860

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

8.2.4.5
art 1

Test for insertability of unprepared round copper conductors having the maximum

cross-section

N/A

TSt QAUGR. e e e :

N/A

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

N/A

Alternatively, the test can be carried out by inserting
the targest 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............ :

N/A

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

without use of undue force

N/A
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9.2.2 Electrical performance of screwless-type clamping | Test according to subclause N/A
units 9.8 of IEC 80999-1 and 9.8 of
IEC 60999-2
See report
A suitable test arrangement is shown in Figure 10 N/A
If the measurement peints cannot be positioned N/A
within the 10 mm to the point of contact, the voltage
difference between the ideal and the actual
measuring points shall be deducted from the
voltage drop measured.
This voltage difference within the part of the N/A
conductor shall be determined with a suitable
measurement method on one specimen at a
stabilised temperature.
The test current is Ith N/A
923 Ageing test for screwless-type clamping units Test according to subclause N/A
9.10 of IEC 60999-1 and 9.10
of IEC 60999-2
See report
The test shall be done on the device equipped with N/A
the clamping units
The test current is Ith N/A
825 Verification of the effectiveness of indication of the main contact position of equipment | nya
part 1 suitable for isolation
gézr-ff"' Dependent and independent manual operation N/A
actuating force for opening (N) ..o : N/A
means to keep the contact(s) closed and the number N/A
of CONtactS...... .o
testforcefor 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 operaticn
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When the equipment is provided with a means of N/A
locking in the open paosition, it shall not be possible to
lock the equipment while the test force is applied

82.52.2 | pependent power operation

part 1 P P P N/A
means to keep the contact(s) closed and the number N/A
Of CONMACES. .. .. e
Supply voltage of 110% of rated voltage (V).......... N/A
Three attempts of 5 s to operate the equipment at N/A

intervals of 5 min.

During and after the test, the open position shall not N/A
be indicated by any of the means provided and the
equipment shall not show any damage such as to
impair its normal operation

When the equipment is provided with means far N/A
locking in the open position, it shall not be possible to
lock the equipment during the test

8.2.5.2.3  ||ndependent power operation

part 1 P P P N/A
means to keep the contaci(s) closed and the number N/A
of CONaCES...... i
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 ..........c.......... :

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
eguipment 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
fock the equipment during the test

827 Conduit pull-out test, torque test and bending test with metallic conduits N/A
part 1 .
82.71 Pull-out test N/A
part 1
Torgue 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
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There shall be no evidence of damage impairing N/A
further use of the enclosure

8272 Bending test N/A

part 1
A slowly increasing bending mement shall be N/A
applied without jerk to the free end of the conduit
Bending moment is maintained at........................ : N/A
1 min N/A
The test is then repeated in a perpendicular N/A
direction
There shall be no evidence of damage impairing N/A
further use of the enclosure

8273 Torgue test N/A

art 1

Torgque (NM) e : N/A
it shall be possible to unscrew the conduit and there N/A
shall be no evidence of damage impairing further
use of the enclosure
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9.3.1 Compliance with performance requirements
a) TEST SEQUENCE 1
- 1 sample: LT1-D9511, U, = 415V
- verification of temperature rise (Clause 9.3.3.3.) P
- verification of operation and operating limits {Clause 9.3.3.1 and 9.3.3.2) P
- verification of dielectric properties {Clause 9.3.3.4) P
8.3.3.3 Temperature rise P
Sub clause 8.3.3.3. of part 1 applies P
ambient femperature 10-40°C .........cociiiinnnann. . |30 P
Contactor P
test enclosure W x H x D (mm x mm xmm) ....... . |In free air N/A
material of enclosure ..o . | No enclosure N/A
9.3.3.3.4 |Main circuits, test conditions: P
Sub clause 8.3.3.3.4 of part 1 applies with following P
addition
loaded as stated in 8.2.2.4 P
- setting of the maximum current setting.............. : N/A
- setting overload relay ... : N/A
- conventional thermal current Ith (A) ... © |80 P
- conventional enclosed thermal current Ithe (A) . : N/A
- for equipment intended for ufilization category AC- N/A
Bb, the test current for the temperature rise test
shall be equal to 1,35 times le (the rated capacitive
current).
- cable/busbar cross-section (mm*) / (mm) ......... : |B0mm?/ 2m P
- temperature rise of main circuit terminals (K) ... | <65 K, see page 85 P
23.3.3.5 |Control circuit, test conditions: P
Sub clause 8.3.3.3.5. of part 1 applies with following P
addition
The temperature rise shall be measures during the P
test 0f 9.3.3.3.4
- conventional thermal current Ith (A) at their rated | 10A P
VOO e :

TRF No. [EC60947_4_1B




Page 34 of 89

Report No. 130700025GHA-002

IEC 60947-4-1

Clause Requirement + Test Result - Remark Verdict
- conventional enclosed thermai current lthe (A) . @ N/A
- cable/busbar cross-section (mm?) / {mm} ......... . 11,51 P
- temperature rise of control circuit (K) ................ . | < 65K, see page 85 P

9.3.3.3.6 _ | Coils and electromagnets circuit, test conditions: P
The coil with the highest power consumption, for a P
given frequency a.c. or d.c., according to
9.3.3.2.1.2.2 is deemed to be representative for all
coils, for the same contactor, and shall be used for
the temperature rise fest.

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

The temperature rise shall be measures during the P
test 0f 9.3.3.34

- rated control supply voltage Us (V) ...coccineen . | 415 P
- class of insulating material ... © |B P
- uninterrupted or eight-hour duty windings eight-hour duty P
- temperature rise of control circuit terminals (K) : [< 110K, see page 85 P T
b) Intermittent duty windings (8.2.2.6.2) N/A
- no current flowing though the main circuit N/A
- rated confrol supply voltage Us (V) ..., : N/A
- class of insulating material ... : N/A
-intermittent duty class. ... : N/A
- close open operating cycle.........ooevoivivein., : N/A
-on-load factor ..o : N/A
- temperature rise of control circuit terminals (K) : | < K see page N/A
c) temporary or periodic duty (8.2.2.6.3) N/A
- na current flowing though the main circuit N/A
- rated control supply voltage Us (V) ..oy : N/A
- class of insulating material .......oococoooieiiin, : N/A
- close open operating cycle. ..o : N/A
-on-10ad HIME. . : N/A
- temperature rise of control circuit terminals (K) : [< K see page N/A

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

operational current at any convenient voltage
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The temperature rise shall he measures during the P
test 0f 9.3.3.3.4
- conventional thermal current Ith (A) .................. © (10 P
- conventional enclosed thermal current Ithe (A) . : N/A
- cable/busbar cross-section (mm?) / (mm) ......... : N/A
- cable cross-section (Mm2) ..o © 1,51 P
- temperature rise of auxiliary circuit terminals (K) : | < 85K, see page 85 P

9.3.3.3.8 | Stariing resistors for rheostatic rotor starters test conditions: N/A
Normally loaded with their current value |, N/A
Number of starts perhour ..o : N/A
Rated duty ..o : N/A
Starting characteristic See page N/A
- cable/busbar cross-section (mm?) / (mm) ......... : N/A
- cable cross-section (MM®) i : N/A
- temperature rise of starting resistor terminals (K) | See table 3 of part 1 N/A
- temperature rise of starting resistor enclosure (K} | See table 3 of part 1 N/A
- temperature rise of issuing air (K} ..........occeon See table 3 of part 1 N/A

9.3.3.3.9 | Auto-transformers for two-step auto-transformers starters N/A
Normally loaded with max. Starting current N/A
multiplied with 0,8 x Sehavotase;
Number of starts perhour ... : N/A
Rated dufy ..o : N/A
Starting characteristic........cocooviiiiiiieeie . | See page N/A
- cable/busbar cross-section (mm?3) / (mm) ......... : N/A
Temperature rise of; N/A
- windings (K), Seetable 5 (+15 K).........occoiiooe : N/A
- gperating means (K), See table 3ofpart1....... ; N/A
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- parts intended to be touched but not hand held N/A
(K} , See table 3 of part 1
- parts which need not be touched during normal NIA
operation (K) , See tahle 3 of part 1

8.3.3 Performance under no load, normal load and overload conditions P

8.3.3.1 Operation N/A
For starter only: N/A
reference ambient temperature(i.e. +20°C) N/A
Rated full load current (A) : N/A
No tripping after 3 operations when stator has N/A
reached thermal equilibrium at minimum and
maximum settings

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

With closed contactor, the resetting mechanism NFA

shall be operated and this shall cause the contactor

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

the reset position, the tripping mechanism shall be

operated and the contactor shall have been caused

to drop out
9.3.32 Operating limits p
93321 Power-operated equipment: P
8.2.1.2.1 Electromagnetic contactors and starters P
rated control supply voltage Us (V) ..o, . 415 P
frequency (Hz) ..o .| 50/60 P
declared ambient temperature(>40 °C) for 100% Us |40°C P
limits of close satisfactorily at any value between USmax. 457V~ P
85% and 110% of rated control supply voltage Us : USmin: 353V~
limits of drop out and open fully are: 75% to 20% for N/A
a.c.and 756% to 10% ford.c. oo :
ambient temperature{-5 °C) for 100% Us -5°C P
Crop out test methed N/A
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Limits of drop out and open fully are; 75% to 20% P
for a.c. and 75% t0 10% for d.c. .ooocooooovvceccinnnn, : 215V-56.8%)

8.2.1.2.2 |[Contactors and starters with electronically controlled electromagnet N/A
Rated centrol supply vollage Us (V) ....cooooveen, : N/A
Frequency (Hz) ..o : N/A
Declared ambient temperature(>40Q °C) for 100% N/A
Us
Limits of close satisfactorily at any value between N/A
85% and 110% of rated control supply voltage Us :
Limits of drop out and open fully are; 75% to 20% N/A
fora.c.and 76% to 10% ford.C. ..o, :
Ambient temperature{-5 °C) for 100% Us N/A
Drop out test method N/A
Limits of drop out and open fully are: 75% to 20% N/A
fora.c.and 75% to 10% ford.c. oo :

82123 Electro-pneumatic contactors and starters N/A
Rated air supply pressure (Bar} ..o, : N/A
Declared ambient temperature(>40 °C) for 100% of N/A
the rated air supply pressure (Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure (Bar) :
Limits of drop out and open fully are: 75% to 10% of N/A
rated air supply pressure{Barn ... :
Ambient temperature(-5 °C) for 100% of the rated N/A
air supply pressure(Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure(Bar;
Limits of drop out and open fully are: 75% to 10% N/A
for the rated air supply pressure(Bar)

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

negligible impedance.

The supply voltage shall then be adjusted to 110 % N/A
g e e e :
The value of the capacitor shall be calculated: ___ __nF N/A
C(nF}=30+200000/(fXUg) oo :
Verification of the drop out of the contactor when N/A

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

9.3.3.2.1.2 | Coil power consumption N/A

A contactor coil is evaluated for both holding power N/A

and pick-up power

In the case where different coils cover a range of N/A

voltages, b coils shall be tested

The coil with the lowest rated control supply voltage N/A
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 N/A
+23°C+3°C
The test shall be made without any icad in the main N/A

and auxiliary circuits

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

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

The measured values shall be obtained with a N/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 %
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8.3.3.2.1.2. | Holding power for conventional and electronically controlled electromagnet NIA
2
The current measurement I(i) of the coit shall be N/A
performed after the coil has been energized and
| | has reached a stable temperature
| The holding power consumption is defined as follows
Sh(i} = Us(i) x i{i) [VA] for a.c. controlled contactor N/A
Pe(i) = Us(i) x I(i) [W] for d.c. controlled contactor | N/A j
The published value shall be equal to the average value of the 5 tested coils N/A
Sh = X (Us(i} x (i) ) / 5 [VA] respectively P¢c = £ N/A
Us(i) x 1)) /5 (W] i
9.3.3.2.1.2. | Pick-up power for a.c. controlled contactor or d.c. controlled contactor with separate N/A
3 | pick-up and hold-on windings i
The pick-up measurement shall be performed NIA
directly after the measurement of the hold current
(s 9.3.3.2.1.2.2)
The current measurement I(i) of the coll shall be N/A
performed immediately after the coil has been de-
energized, the contactor has been held in the Off
| position and re-energized
| The pick-up power consumption is defined as follows 1 NA
Sp(i) = Us x (i) [VA] for a.c. controlled contactor N/A
r Pp(i) = Us x I{i) [W] for d.c. controlted contactor N/A
with separate pick-up and hold windings
L The published value shall be equal to the average value of the 5 tested coils | N/A
Sp=Z (Us(i) x I(i) ) / 5 [VA] respectively Pp = £ N/A
L (Us(i) x I(i) ) / 5 [W]
19.3.3.2.1. 3 Pole impedance | N/A
The pote impedance shall be determined during the NiA
test and with the conditions given in 8.3.3.3.4.
The test in an enclosure is not deemed necessary N/A
even if the contactor can be used in an individual
l_~ ___|enclosure | ]
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r"‘-"_“’—_'T

The voltage drop Ud shall he measured between NA
the line and load terminals (ferminals
included) of the contactor preferably at the same

| time the temperature rise is measured J

L The impedance per pole is defined as follows 1 N/A

L Z=Ud/1th [Q] N/A
Care should be taken that voitage drop N/A

measurement does not significantly affect the
temperature rise nor affect significantly the

impedance ]
ﬁ3.3.2.2 Relays and releases N/A

8.2.1.3 (a) Operation of under-voliage relays and releases N/A
-
When associated with a switching device, the N/A
release shall be fitted to the switching device having
the maximum current rating for which the release is
suitable
.
1) Drop-out voltage N/A
———
L Rated contro! supply voltage{ U) ..o : N/A
N Frequency (Hz) ... : N/A
Limits of drop out and fully open at stowly falling N/A
Q [+} .
] ﬂage 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 T 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 fo 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
v . h
The test for the upper limit is made starting from a N/A
constant temperature corresponding fo the
application of rated control supply voltage to the
release and rated current in the main poles.
r____
This test may be combined with the temperature-rise N/A
test 0f 9.3.3.3. J
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In the case of a release with a range of rated control N/A
supply voltage, this test is made at the minimum
rated contral supply voltage

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

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

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

3) Performance under over-voltage conditions N/A

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

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

above
8214 b) Shunt-coil operated releases N/A
When associated with a switching device, the N/A

release shall be fitted to the switching device having
the maximum rated current for which the release is
suitable

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

fIEQUENCY .oevviveieet e :

8215 Limits of operation of current sensing relays and releases N/A

82151 Limits of operation of time-delay overload relays when all poles are energized N/A

8.2.1.56.1.1 | Common reguirements N/A
type of time-delay overload relay ........cccoocovevninn : N/A
trp Class ..o N/A
current setting ... : N/A
ambient temperature °C) ..o N/A
test enclosure W x H x D (mm x mm x mm) .......... : N/A
cable/busbar cross-section (mm?®) / (mm} ... : N/A
ambient temperature; - 5°C ....i . N/A
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a) at A times of current setting, tripping shall not No tripping; ...... A N/A
occur in less than 2 h starting from the cold state;
testeurrent ... :
b) when the current is subsequently raised to B times | Tripping; .....A N/A
the current setting, tripping shall cceur in less than
2h;testeurrent ... :
c) forclass 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 |EC 60034-1; for class 10
A overload relays, for ambient air
temperature -5 °C or below, the manufacturer may
declare a longer tripping time but not
longer than 2 times the values required for 20 °C
d) for class 10, 20, 30 and 40 overload relays Class; N/A
energized at C times the current, tripping shall Tripping current___ A
oceur in less than 4, 8 or 12 min, starting from Triptime, ____ s
thermal equilibrium at the current setting; class; test
current; tripping HMe ...oicie s :
e) at D times the current setting, tripping shall occur | Class; ___ N/A
within the timits given in Table 2 for the appropriate | THiPping current___ A
trip class and tolerance band, starting from the cold | Trip-time: _____ s
state; test current; tripping time Tp(8) ... :
ambient temperature: + 20°C ... : N/A
a) at A times of current setting, tripping shall not Testcurrent. A N/A
occur in less than 2 h starting from the cold state;
testourrent ... :
b} when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occurin less | Triptime; s
than 2 h; testcurrent ..o :
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 current ..o :
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d) for class 10, 20, 30 and 40 overload relays Test current N/A
energized at C times the current, tripping shall Triptime: __ s
oceur in less 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 limits given in Table 2 for the appropriate | TTiPpINg current___ A
trip class and tolerance band, starting from the cold | Trip-time. ____ s
state; test current; tripping time Tp (8) ..o :
ambient temperature; +40°C ... : N/A
a) at A times of current setting, tripping shall not Testcurrent. _ A N/A
occur in less than 2 h starting from the cold state;
BESE CUITENE L e :
b) when the current is subsequently raised to B Test current N/A
times the current setting, tripping shall occurin less |Triptime; s
than 2 h testourrent ... :
c) for class 2, 3, § 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 Triptme: ___ s
than 4, 8 or 12 min, starting from thermal
equilibriurm at the current setting; class; test current;
tripPING fIME o e :
e) at D times the current setting, tripping shall occur | Class; N/A
within the tripping time {s) < Tp <, starting from the | TriPping current__ A
cold state; test current; tripping time Tp (8) ......... . | Triptime: s

8.2.1.5.1.2 | Thermal memory test verification N/A
Unless the manufacturer has specified that the N/A
device does not cantain 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 Tp= A N/A
Table 2 } with a relative tolerance of 10% (where Tp |D = A
is the time measured at the D current according to | Measured time Tp = 5
Table 3).
Apply a current equal to 7,2 x /e | test = A N/A
The relay shall trip within 50% of the time TP Trip time = ] N/A
8.2.1.5.2 |Limits of operation of three-pole time-delay overload relays energized on two poles. N/A
ambient temperature (°C) ... : N/A
In case of overload relays having an adjustable N/A
current setting, the characteristics shall apply both
when the relay is carrying the current associated
with the maximum setting and when the relay is
carrying the current asscciated with the minimum
setting
a) the relay energized on three poles, at Atimesthe |rT| 5 |RS| T | ST| R N/A
current setting, tripping shall not occur in less than
2 h, starting from the cold state; test current
b) when the value of the current flowing intwo poles | RT| s |RS| T [ ST| R N/A
is increased to B times the current setting and the
third pole deenergized, tripping shall occur in less
than 2 h; current value; test current
8.2.1.5.3 |Limits of operation of instantaneous magnetic overload relays N/A
For all values of the current setting, instantaneous N/A
magnetic overload relays shall trip with an accuracy
of £ 10% of the value of the published current value
corresponding to the current setting
agneti [T I T PPN
M gnezlc settings N/A
Accuracy + 10% of thevalue.......................... N/A
8.2.1.54 |Limits of operation of under-current relays and releases for automatic change over N/A
8.2.1.5.4.1 | e) Limits of operation under-current relays N/A
Under-current relays or release, when associated | Under current setting: A N/A
with a switching device, shall operate to open the Test current; A
switching device within 90% to 110 % of the set Set time: s
time when the current during run is below 0,9 times | Measured: S
the under-current setting in all poles
8.2.1.5.4.2 | f) Limits of operation of automatic change over by under-current relays N/A
- for star-delta starters from star to delta, and N/A

- for auto-transformer starters from the starting to
the ON position
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The lowest drop-out of an under-current relay shall | Lowest drop-out:....... Al N/A
be not greater than 1,5, times the actual current Actual current setting: ..... A=
setting of the overload relay which is active in the < 1,5times
starting or star connection.
The under-current real shall be able to carry any N/A
value of current , from its lowest current setting to
stalled current in the starting position or the star
connection, for the tripping times determined by the
overload relays at its highest current setting
8.2.1.5.5. | g) Stall relays N/A
The limits of operation shail 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 N/A
maximum set current values and for the minimum
and maximum stall inhibit time{four settings)
For stall relays operating in conjunction with a
rotation sensing mean, the verification shall be N/A
made for the minimum and maximum stall inhibit
time. The sensor can be simulated by an
appropriate signal on the sensor input of the stall
relay
a) current sensing relays NJA
minimum current setting / A N/A
minimum set stall inhibit time $
Test current 1,2 times Trip time = s
minimum current setting / A N/A
maximum set stall inhibit ime -5
Test current 1,2 times Trip time = s
maximum current setting / A N/A
minimum set stall inhibit time — 5
Test current 1,2 times Trip time = s
maximum current setting / A N/A
maximum set stall inhibit time S
Test current 1,2 times Trip time = 5
b} rotation sensing relays: an input signal indicating
no rotation exits N/A
]
minimum set stall inhibit time N/A
Trip time = s
]
maximum set stall inhibit time N/A
Trip time = s
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82156 | Jamrelays N/A
The limits of operation shall be verified N/A
accordance with ¢l. 8.2.1.5.6
The verification shall be made for the minimum and N/A
for the maximum set current values and for the
minimum and maximum stall inhibit time (four
settings)
For each of the four settings, the test shall be made N/A
under the following cenditions:
- apply a test current of 95% of the set current N/A
value. The jam relay shall not trip
- increase the test current to 120 % of the set N/A
current value. The jam relay shall trip according to
the requirements given in 8.2.1.5.6
inimu tting /
minimum current setting N/A
minimum set stall inhibit time s
Test current 95 % of set value A
no trip
minimum current setting / A N/A
minimum set stall inhibit time 8
Test current increase to 1,2 times Triptime=___ s
minimum current setting / s N/A
maximum set stall inhibit time A
Test current 95 % of set value no trip
— T
minimum current setting / A N/A
maximum set stall inhibit time 5
Test current 1,2 times Trip time = S
maximum current setting / s N/A
minimum set stall inhikit time A
Test current 95 % of set value no trip
maximum current setting / A
rrent s g N/A
minimum set stall inhibit time s
Test current 1,2 times Trip time = 5
maximum current setting / 8 NJA
maximumn set stall inhibit time A
Test current 95 % of set value no trip
maximum current setting / A NJA
maximum set stall inhibit time 8
Test current 1,2 times Trip time = S
9.3.3.4 Test of dielectric properties, impulse withstand voltage {(Uimp indicated): P
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- verification by measurement of clearances instead N/A
of testing
Any actuator of insulating material and any integral N/A

non-metallic enclesure of equipment intended to be
used without an additional enclosure shall be
covered by a metal foil and connected to the frame

or the mounting plate.

Tests are also carried out according Annex R of P
IEC 60947-1, Ed. 5, application of the metal foil for
dielectric testing on accessible parts during

gperation or adjustment

Terminal holes covered [ yes N/A
(Jno

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

- test Uimp main circuits (KV) .o, .| 7.3kV

- test Uimp auxiliary circuits (kV) .o L 7.3k

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

- rated insulation voltage (V) oo : N/A

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

- control and auxiliary circuits, test voltage for 5-s

(V) @i eseseesseesese s oo : NIA

- circuits of equipment include devices such as

motors, instruments ect, test voltage for 5s (V) ... N/A

Equipment suitable for isolation N/A

The leakage current shall be measured through 11times U=V N/A

each pole with the contacts in open position (<
0,56 mA)
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9.31 Compliance with performance requirements P
b) TEST SEQUENCE 2 P
-1 sample: LT1-D8511, U; = 415V
Verification of rated making and breaking capacities, change-over ability and P
reversibility, where applicable (Clause 9.3.3.5.)
- verification of conventional operational performance (Clause 9.3.3.6) P
9.3.3.5 Making and breaking capacity P
Conditions, make operations only .......oooovvvvveennn, ; P
Type of product.. ..o . |LT1-D8511 P
utilization category ......coooeeiiii . |AC-3 P
Control voltage 25 times at 110% and 25 times at
85% for AC-3 and AC-4 Yes P
rated operaticnal voltage Ue (V) 415 P
rated operational current le (A) or power (kW) ... |95A P
- test voltage (V) UUe = 1,05 ..o : t; jgg P
L3: 438
“test current (A) 1118 = 10 ..o oooooooveeeeoeee. : ::; 323 P
L3: 955
- power factor/time-senstant ... : t;_ g’jg P
L3:0,45
= ON-HME {MS) .t . [174 P
SOffIME (8) oo . 10 P
- number of make operations ............................ o |80 P
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no plowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or
starter is switched by the applicable method of P
control
Conditions, make/break operations only .............. : P
Type of product.......................iiii ;. |LT1-D9511 P
Utilization Category oo . |AC-3 P
rated operational voltage Ue (V) ... : 1415 P
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rated operational current le (A) or power (kW) ..... | 95A P
For starters incorporated Mo contactors, 2 N/A
contactor shall be used with the following
sequence:

Close A — open A — close B —- open B- off period

-test voltage (V) U/Ue =105, : t; igg P
L3: 438

-testourrent (Alfle =8 . : ::; ;% P
L3: 766

- power factorftime-censiant ... : ::; gjj P
L3: 0,44

- ON-tME (MS) i . |174

= OffAime (S) o . (10

- number of operations |_] 50 make
50 make/ break

Number of operation energized simultaneousiy 10 P

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

oscillatory frequency (KHz) ..., . |60,8 P

Measured oscillatory frequency (kHz) ................. : Ll:; ggg P
L3: 60,8

FACLOL Y ...ooeoveeeee e : t; Hg P
L3:1,12

Behaviour and condition during and after the test: p

- no permanent arcing p

- no flash-over between poles p

- ne blowing of the fusible element in the earth p

circuit

- no welding of the contacts P

- the contacts shall operate when the contactor or p

starter is switched by the applicable method of

confrol

5.3.3.8 Operational performance capability: P
Type of product.. .o, © [LT1-D9511 P
utilization category ..o o |AG-3 P
rated operational voltage Ue (V) ..o, . |415 P
rated operational current le (A} or power (kW) ... |85A P
Conditions, make/break operations: P
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-testvoltage (V) U/Ue =106 : t; 228 P
L3: 440
~testcurrent (A) 1€ = 2 .ovooviviioeeeeeeeren, : t; qgg P
L3: 193
- power factor/time constant ......................cc...... : E; 83'5_ P
3. 042
-on-tHMe (MS) ..o . |61
- Off-tiMe (8] oo . |10
- number of operations [] 6000 make P
Xl 6000 make/ break
Number of operation energized simultaneously 10 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (KHz} ..o, . 48,0 P
Measured oscillatory frequency (kHz) ................. : ::; jgg P
L3: 46,0
FaCIOr ¥ oo e : l[; Hg P
L3:1,12
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flagh-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control
8.3.3.4 Dielectric verification
test voltage {2 Ui}, min 1000V for & s. (V) ......... . | Test voltage: 1000 V
No flashover or hreakdown P
8.3.35 Leakage current equipment suitable for isolation N/A
test voltage (1,1 Ue} (V) .o : NIA
Leakage current: <2 mA/pole .. : N/A
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9.3.1 Compliance with performance requirements
c) TEST SEQUENCE 3
-1 sample: LT1-D9511, U, = 415V
- Performance under short-circuit conditions {(Clause 9.3.4) P
9.3.4 Performance under short-circuit conditions P
If devices tested in free air may also be used in an N/A
individual enclosure, they shall be additionally
tested in the smallest of such enclosures stated by
the manufacturer.
For devices tested only in free air, information shall P
be provided to indicate that the device has not been
evaluated for use in an individual enclosure.
The individual enclosure shall be in accordance N/A
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
covered 415V, 95A P
Sub clause 8.3.4.1.2 of part 1 applies except that,
for type “1” co-ordination, the fusible element F and [ neutral N/A
resistor are replaced by a solid 8 mm?wire of 1,2 m (] phase
to 1,8 m length connected to the neutral, or with the
agreement of the manufacturer, to one of the
phases
Rated control supply voltage ......oooovcvviiiin > 415V P
9.3.4.2.1 Test at the prospective current "r'; P
type of product......oo . |LT1-D9511 P
test circuit, figure 9,10, 11,12 ... . |Figure 11 P
eof SCPD ... . |Fuse, RT18-00 125A P
ratings of SCPD, co-ordinaticntype 1 ................. : N/A
ratings of SCPD, co-ordination type 2 ... .| 125AJ500V
rated operational current le (A) AC-3 ... T 195
rated operational voltage (V) ..., . |415
prospective current "r (kA) (table 12) ................. . 15 P
Wire size (mm®) type 1 mm? N/A
Wire size (mm®) type 2 35 mm® P
L1:
testvoltage (V) .o : L;: Zgg P
L3: 438
r.m.s. testcurrent (KA) ..o : t; gg% P
L3.5,05
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peak cUurrent (KA) ..o ; t; ;;g P
L3 7,17

power factor 067

. : . L1: 63,8 kA?s, 5,01kA
1. one breaking operation of SCPD with all the L2: 37.8 kAZs. 4,01KA
switching devices closed prior to the test L3: 69,0 kA®s, 4,53kA
Fdtand Ip (AZS T A) i :

. 2

2. one breaking operation of SCPD by closing the t; 1;3%55%3983?@\ p
contactor or starter on to the short-circuit L3: 81,8 kA%s, 4,57kA

Pdtand Ip(A’S T A} oo

§8.3.4.2.3 |Behaviour of the equipment during the test

pelmv

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 meifted

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): N/A
E - the circuit breaker or switch is capable of being N/A
opened manually by its operating means

F - neither end of the SCPD is completely N/A

separated from its mounting means to an exposed
conductive part

G - if a circuit breaker with rated ultimate short- N/A
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): N/A
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H - there has been no discharge of parts beyond
the enclosure. Damage to the contactor and the
overload relay is acceptable, The starter may be
inoperative after each operation. The starter shall
there fore be inspected and the contactor and/or
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the case
of fuse protection, all fuse-links shall be replaced.

N/A

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

N/A

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

N/A

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

Test voltage:

N/A

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

N/A

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

N/A

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

N/A

For equipment suitable for isolation, the leakage
current shall be measured through each pole, with
the contacts in open position, at test voltage of 1,1
Ue and shall not exceed 6 mA

Test voltage:
L1; mA

L2: mA

L3: mA

vV

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated (e.g. by a screwdriver) without significant
deformation, but no replacement of parts is
permitted during the test, except that, in case of
fuse protection, all fuse shall be replaced.

Contacts welded
[ yes
X no

[n the case of welded contact as described above,
the functionally of the device shall be verified by
carrying out 10 operations under the conditions of
table 8 for the applicable utilization category.

N/A

Operational performance capability (9.3.3.6):

N/A

Type of product

N/A

utilization category

N/A

rated operational voltage Ue (V)

N/A
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rated operational current le (A) or power (kW) : N/A
Conditions, make/break operations; N/A
- | =

test voltage U/Ue = 1,05 (V) NJA
- test A =6

test current (A) Ifle N/A
- power factor/time constant N/A
- on-time (ms) N/A
- off-time (s) : N/A
- number of make/break operations N/A
Characteristic of transient recovery voltage for AC-3 /
and AC-4 only: N/A

illat H

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

actory N/A
Behaviour and condition during and after the test: N/A
- ho permanent arcing N/A
- no flash-over between poles N/A
- no 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
K The tripping cf the overload relay shall be verified )

9.3423 at a multiple of the current setting and shall Testourrent_____ A N/A

conform to the published tripping characteristics, M &
according to 5.7.5, both before and after the short- easured._____ 8
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) for5 s .

(V) but not less than 1000V : Test voltage: N/A
- between all the terminals of the main circuit N/
connected together (including the control and A
auxiliary circuits connected to the main circuit) and

the enclosure or mounting plate, with the contacts

in all normal positions of operation

- between each pole of the main circuit and the /
other poles connected together and to the N/A
enclosure ore mounting plate with the contacts in

all normal positions of operation
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- between each control and auxiliary circuit not N/A
normally connected to the main circuit and:

- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate
In case of combination starters, combination N/A
switching devices, protected starters and
protecting switching devices, additional tests
according to 8.3.3.4.1, item 3) of part 1 shall be
made as follows:
Dielectric verification test voitage according table ‘
12A of part 1) for 5 s (V) Test voltage: N/A
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 | ' &St Voltage: ____
the contacts in the open position, at a test voltage | L1 mA
of 1,1 Ue and shall not exceed 2 mA

L1 mA
L1 mA
8.34.2.2 |Test atthe rated conditional short-circuit current "lq" P
Type of product.......i . |LT1-D9511 P
Test circuit, figure 9, 10, 11,12 i, . _|Figure 11 P
type 0F SCPD e, . |RT16-00 125A P
ratings of SCPD, co-ordinationtype 1 ........ococ.... : N/A
ratings of SCPD, co-ordinationtype 2 .........cco.ee.. . | 125A/500V
rated operational current le (A) AC-3 ...l . |95A
rated operational voltage (V) 415
prospective current "Ig" (KA) e : 120
Wire size (mm?) type 1 mm? N/A
Wire size {(mm?) type 2 35 mm? p
L1, 438

test voltage (V) oo e Dl 438 P
L3: 438

r.m.s. test current (KA ..o X If:;_ gg’g P
L3:20,3

peak current (KA) .. : I[;_ gég P
L3: 30,5

power factor 0,28 P
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1. one breaking operation of SCPD with all the '[; g’;j; ﬁz ;;ggkkﬁ P
switching devices closed prior to the test L3: 61.0 kA®s, 8,23kA
Bt and Ip (APS 7/ A) oo :
2. one hreaking operation of SCPD by closing the t; é;:kkﬁféloé?zgsski P
contactor or starter on to the short-circuit L3: 61,0 kA%, 8,01kA
Prand Ip (AT T A) i :
3. one breaking operation of SCPD by closing the | 'y’ N/A
switching device on to the short-circuit L3:
Ptand Ip (A28 1 A) oo e ;

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

peime

A - the fault current has been successfully
interrupted by the SCPD, the combination starter or
the combination switching device and the fuse or
fusible element, or solid connection between the
enclosure and supply shall not have meited

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
iess 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): N/A
E - the circuit breaker or switch is capable of being N/A
opened manually by its operating means

F - neither end of the SCPD is completely N/A

separated from its mounting means to an exposed
conductive part

G - if a circuit breaker with rated ultimate short- N/A
circuit breaking capacity less than the rated
cenditional short-circuit current assigned fo 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): N/A
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H - there has been no discharge of parts beyond
the enclosure. Damage to the contactor and the
overioad relay is acceptable. The starter may be
inoperative after each operation. The starter shall
there fore be inspected and the contactor and/or
the overload relay and the release of the circuit-
breaker shall be reset if necessary and, in the case
of fuse protection, all fuse-links shall be replaced.

N/A

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

N/A

| - The adequacy of insulation in according with
8.3.3.4.1, item 4}, of part 1 is verified after each
operation {at currents “r" and “lq" 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 swiich or circuit-breaker

in open position, as follows:

N/A

| - dielectric verification test voltage (2 Ue) forb s
{V) but not less than 1000V ..

Test voltage:

N/A

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

N/A

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

N/A

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

N/A

For equipment suitable for isolation, the leakage
current shall be measured through each pole, with
the contacts in open position, at test voltage of 1,1
e and shall not exceed 6 mA

Test voltage:
L1: mA

L2: mA

L3: mA

_ VvV

N/A

Type 2 co-ordination (all devices)

J - no damage to the overload relay or other parts
has cccurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated {e.g. by a screwdriver) without significant
deformation, but no replacement of parts is
permitted during the test, except that, in case of
fuse protection, all fuse shall be replaced.

Contacts welded
[1yes
no

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

N/A

Operational performance capability (9.3.3.6):

N/A

Type of product

N/A

utilization category :

N/A

rated operational voltage Ue (V)

N/A
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rated cperational current le (A} or power (kW)

N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,05 (V) N/A
- test current (A) lMle=___ N/A
- power factor/time constant N/A
- on-time (ms) N/A
- Off-ti :
off-time {s) N/A
- number of make/break operations N/A

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

oscillatory frequency (kHz)

N/A

Measured oscillatory frequency (kHz) NJA
Factory N/A
Behaviour and condition during and after the test: N/A
- no permanent arcing N/A
- no flash-over between poles N/A
- no blowing of the fusible element in the earth N/A
circuit
- no welding of the contacts N/A
- the contacts shall operate when the contactor or /
starter is switched by the applicable method of N/A
control
K The tripping of the overload relay shall be verified .

93423 |4t a multiple of the current setting and shall Testeurrent._____ A N/A
conform to the published tripping characteristics, M d4
according to 5.7.5, both before and after the short- | Veasured_____ 8
circuit test,
L The adequacy of insulation in according with
8.3.3.4.1, item 4), of part 1 shall be verified by a N/A

dielectric test on the contactor , starter, the
combination starter, the combination switching
device , the protected starter or protected
switching device as follows:

L - dielectric verification test voltage (2 Ue) for 5 s )
(V) but not less than 1000V : Test voltage: N/A

- between all the terminals of the main circuit

connected together (including the cantrol and NIA
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 NIA

other poles connected together and to the
enclosure ore mounting plate with the contacts in
all normal positions of operation
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- between each control and auxiliary circuit not
normally connected to the main circuit and:

- the main circuit

- the other circuits

- the exposed conductive parts

- the enclosure or mounting plate

N/A

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

N/A

Dielectric verification test veltage according table
12A ofpart 1) forS5s (V)

Test voltage:

N/A

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

N/A

For equipment suitable for isolation, the leakage
current shall be measured through each pole, with
the contacts in the open position, at a test voltage
of 1,1 Ue and shall not exceed 2 mA

Test voltage:

L1 mA
L2: mA
L3: mA

N/A
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9.3.1 Compliance with performance requirements

d) TEST SEQUENCE 4
-1 sample: LT1-D8511, U, = 415V
- Verification of ability to withstand overload currents: Clause 9.3.5 P
{ applicable for contactors only)

9.3.5 Verification of ability to withstand overload currents P
Overload current withstand capability of contactors AC-3 and AC-4; P
ambient temperature (°C) ..o . |22 P
rated operational current le {A) max. AC-3 ......... © 195 P
test current {18} (A) ..o, . | 763 P
duration of test: 108 ... © |10s P

P

After the test, the contactor shall be substantially in

the same condition as before the test (visual

inspection)

TRF No. IEC60947_4 1B




Page 67 of 89 Report No. 130700025SHA-002

IEC 6094741

Clause Requirement + Test Result - Remark Verdict
9,31 Compliance with perfarmance requirements
e) TEST SEQUENCE 5 P

-1 sample; LT1-D9511, U, = 415V

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

1.2007,9.2.1 and 8.2.2
- Verification of degrees of protection of enclosed contactors and starters (see

annex C of part 1)

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

Annex C | Verification of degrees of protection of enclosed (see B.2.3 part 1 above) P
Part 1 contactors and starters
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EMC tests N/A
Sub. Clause 8.3.2.1,8.3.2.3 and 8.3.2.4 of part 1 N/A
apply
In agreement with the manufacturer one EMC test NJA
or all EMC may conducted on one sample
The test sample shall be in the open or closed N/A
position, whichever is the worse, and shall be
operated with the rated supply.
8.4 ELECTROMAGNETIC COMPATIBILITY TESTS N/A
9.4.2 Immunity (for equipment incorporating electronic circuits)
Tests of table 13 ..., :
Special requirements are specified in clause 9.4.2.1
t0 9426
9421 Performance of the test sample during and after the test N/A
Unless otherwise specified, performance criterion 2 | Criterion : N/A
applies, see clause 8.3.2.2
94272 Electrostatic discharges N/A
The test shall be conducted using the method of
IEC 61000-4-2 N/A
No loss of performance during the tests See N/A
89423 Electromagnetic field N/A
The test shall be conducted using the method of N/A
IEC 61000-4-3
No loss of performance during the tests See N/A
9424 Fast transient bursts N/A
The test shall be conducted using the method of
[EC 61000-4-4 N/A
No loss of perfermance during the tests See N/A
9425 Surges (1,2/50 ps — 8/20 ps) N/A
The test shall be conducted using the method of
IEC 61000-4-5 N/A
No loss of performance during the tests See N/A
9.4.3 Emission N/A
Testsoftable 14 and 15 : N/A
Special requirements are specified in clause 9.4.3.1
t09.4.32
For equipment designed for environment A, a N/A
suitable warning shall be given to the user (for
example in the instruction manual) stiputating that the
use of this equipment in envircnment B may cause
radio interference in which case the user may be
required to employ additional mitigation methods
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9.4.31 Conducted radio-frequency emission tests N/A
The test shall be conducted using the method of N/A
CISPR 11 /
The equipment shall not exceed the levels givenin - | See N/A
table 14 and no loss of performance during the tests

9432 Radiated radio-frequency emission tests N/A
The test shall be conducted using the methed of
CISPR 11 N/A
The equipment shall not exceed the levels givenin | See N/A
table 15 and no loss of performance during the tests
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TEST SEQUENCE Annex B N/A
Special tests N/A
Annex B2 |Mechanical durability NIA
By convention, the mechanical durability of a design N/A

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

nurnbers of no-load operating cycles N/A
B.22.1 Condition of the contactor or starter for tests N/A
The contactor or starter shall be installed as for N/A

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 N/A

in the main circuit

The contactor or starter may he lubricated before N/A

the test if lubrication is prescribed in normal service

B222 Operating conditions N/A

The coils of the control electromagnets shall be N/A
supplied at their rated voltage and, if

applicable, at their rated frequency

If a resistance or an impedance is provided in N/A
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

Pneumatic and electro-pneumatic contactars or N/A

starters shall be supplied with compressed air

at the rated pressure
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Manual starters shall be operated as in normal N/A
service
B.2.23 Test procedure N/A
a) The tests are carried out at the frequency of N/A

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} [n the case of electromagnetic and electro- N/A
pneumatic contactors or starters, the duration
contactor or starter and the time for which the coit is
not energized shall be of such a duration that the
contactor or starter can come to rest at both

extreme posifions.

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

operating cycles stated by the manufacturer

The verification of mechanical durability may be N/A
made separately on the various components of the
starter which are not mechanically linked together,
unless a mechanical interiock not previously tested

with its contactor is involved

¢) For contactors or starters fitted with releases with N/A
shunt coils or undervoifage releases, at

least 10 % of the total number of opening
gperations shall be performed by these releases

d} After each tenth of the total number of operating N/A
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 N/A

dismantling;
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- to lubricate parts for which lubrication is N/A
prescribed by the manufacturer for normal

service,;

- to adjust the travel and the pressure of the N/A
contacts if the design of the contacter or

starter enables this to be done

e) This maintenance work shall not include any N/A

replacement of parts.

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

adjustable, may be set at its lowest value.

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

setf at its lowest value.

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

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

value.

8224 Results to be obtained | N/A

Following the tests of mechanical durability, the

contactor or starter shall still be capable of N/A
complying with the operating conditions specified in
§.2.1.2 and 9.3.3.2 at room temperature.

There shall be no loosening of the parts used for

cannecting the conductors N/A

Any timing relays or other devices for the automatic

control shall still be operating N/A

B.2.25 Statistical analysis of test results for contactors or

starters N/A

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

N/A

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

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

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

N/A

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

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

N/A

B.2.2.86 Single 8 test N/A

Eight contactors or starters shall be tested to the

assigned mechanical durability N/A

If the number of failures does not exceed two, the

test is considered passed N/A

B2.27 Double 3 test N/A

Three contactors or starters shall be tested to the

assigned mechanical durability NIA

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

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

N/A

B.2.2.
8 Other methods N/A

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

N/A

Annex B3 | Electrical durability N/A

With respect to its resistance to electrical wear, a

contactor or starter is by convention characterized N/A
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 replacemeant

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

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

N/A

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

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

- no permanent arcing N/A

- no flash-over between poles N/A

- no blowing of the fusible element in the earth N/A

circuit

- no welding of the contacts N/A

- the contacts shall operate when the contactor or N/A

starter is switched by the applicable method of

control

8.3.3.41 Dielectric verification N/A
4) b) part 1

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

No flashover or breakdown N/A

B.3.3 Statistical analysis of test results for contactors or N/A
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

Faor 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 N/A

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

If the number N/A

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

B.3.32 Double 3 test N/A
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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 N/A
Other methods given in IEC 60410 can also be used. N/A
The maximum acceptance quality level shall be
10 %.
Annex B4 |Co-ordination at the crossover current between the starter and associated SCPD N/A
B.4.2 Condition for the test for the verification of co-ordination at the crossover current by N/A

a direct method

B.4.3 Test at lower current N/A
-testourrent = e : N/A
-testvoltage = e, : N/A
-pOWeEr faclor = ... : N/A
- supplied voltage forcoll = ..o, : N/A
Test at higher current N/A
-testourrent = e : N/A
-testvoltage = .o ) N/A
-power factor = : N/A
- supplied voltage forcoil = ..o, ; 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 necaessary, or to replace all fuses

if at least one of them has melted
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B.4.4.2 After the test at the lower current (i) in B.4.3, the NIA
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 (ii) in B.4.3, the N/A
SCPD shall have operated before the starter. The
starter shall meet the conditions of 3.3.4.2.3 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 N/A

The indirect method consists in verifying on a

diagram (see Figure B.1) that the following N/A
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, NIA
supplied by the manufacturer, shall indicate how

the tripping time varies with the current

up to a value of at least /co; this curve has to lie

below the time-current characteristic of

the SCPD up to leo;

- led of the starter, tested as in B.4.5.1, shall be

higher than fco; N/A
- the time-current withstand characteristic of the N/A

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 lco.

B.4.5.1 Test for lcd N/A

The contactor or starter shall make and break the

test current (/cd) for the number of operating cycles N/A
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;

N/A

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

N/A

the dielectric properties of the contactors and
starters shall be verified by a dielectric test on the
contactor or starter using an essentially sinusoidal
test voltage of twice the rated operational voltage
Le used for the ed test, with a minimum of 1 000 V.
The test voltage shall be applied for 80 s, as
specified in 8.3.3.4.1 of IEC 609471,

items 2) ¢) i} and 2} ¢ ii.

N/A

B.4.5.2 Time —current characteristic withstand capability N/A
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This characteristic is issued by the manufacturer N/A
and the values are obtained according to the
test procedure specified in 8.3.5 but with
combinations of overload currents and durations to
establish the characteristic at least up to /oo, in
addition to those stated in 8.2.4.4.

This charactetistic is valid for overload currents, N/A
starting with the contactor at room temperature.

The minimum cooling duration required by the

contactor between two such overload tests should

be stated by the rmanufacturer.

9.3.5 Verification of ability to withstand overload currents N/A
Overload current withstand capability of contactors AC-3 and AC-4: N/A
ambient temperature (°C) ..o : N/A
rated operational current le (A) max. AC-3 ... : N/A
test current (Ie) {A) ......ooiiiiiiiiii e ; N/A
duration of test: 10S .ooovceiviviieie i : N/A
After the test, the contactor shall be substantially in N/A
the same condition as before the test (visual
inspection)
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TEST SEQUENCE Annex F N/A
Requirements for auxiliary contact linked with power contact (mirror contact) N/A
F7.72a) Contact N/A
F7.2a) Contacts kept in closed position by N/A
Measurement method N/A
Table F.1 | Test voltage (kV) N/A
Type of products; N/A
with N/A
with N/A
F7.3 Test after conventienal operational performance N/A
Wfth N/A
with N/A
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TEST SEQUENCE Annex H N/A
Extended functions within electronic overload relays N/A
T.3 Classification of electronic overload relays (] Current and voltage N/A
Pait 1 asymmetry relay or release.
[] Over-voltage relay or
release.
[ Ground/earth fault sensing
relay or retease.
[} Phase reversal relay or
release.
T.4 Types of relays with ground/earth fault detection (1 Type CI-A and CI-B N/A
Part 1 function [ ] Type Cll-A and ClI-B
T.5 Performance requirements N/A
Part 1
T.5.1 Limits of operation of ground/earth fault electronic N/A
Part1 overioad relays
A greund/earth fault overioad 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.682 Limits of operaticn of ground/earth fault current N/A
Part 1 sensing electronic relays

Type Cl}{-A and -B)
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A ground/earth fault current sensing electronic relay
Clil, when associated with a switching

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

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

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

75 % or less of lic

N/A

T.5.3
Part 1

Limits of operation of voltage asymmetry relays

N/A

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

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

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

asymmetry setfing.

N/A

T.5.4
Part 1

Limits of operation of phase reversal relays

N/A

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

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

operation of the switching device.

N/A

T5.5
Part 1

Limits of operation of current imbalance relays

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

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

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

product standard being maintained.

N/A

T586
Part 1

Limits of operation of over-voltage relays and

releases

N/A

a) Operating voltage

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

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

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

relay or release for a defined duration

N/A

b} Operating time

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

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

release actuates the tripping device of the

equipment.

NIA

T6
Part 1

Tests

N/A

T6&.1
Part 1

Limits of operation of ground/earth fault current
sensing electronic relays
Type Cland Cll (-A and -B)

N/A
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For overload relays with an adjustable ground/earth N/A
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 N/A
T.1.

The test shall be made at any convenient voltage N/A

and power factor.

The test circuit being calibrated at each of the N/A
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 N/A
type Cll, the inhibit current shall be setto a
value at least 30 % higher than the maximum

ground/earth fault current setting.

T8.2 Verification of inhibit function of ground/earth fault N/A
Part 1 current sensing electronic
relays Type Cll {(-A and -B)

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

made at the lowest setting.

For overtoad relays with an adjustable inhibit N/A
current setting lic, the test shall be made at the

minimum and at the maximum lic settings.

Each phase has to be tested separately N/A
The impedance Z is adjusted so as to let a current flow in the circuit equal to: N/A
a) 95 % the inhibit current lic N/A

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 N/A

the switching device.
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b) 75 % the inhibit current lic N/A
The switch §1 being in the closed position, the test
current is established by closing switch S2.

The overload relay shall initiate the opening of the N/A

switching device.

TB8.3 Current asymmetry relays N/A
Part 1
80 % < Trip time < 120% of time setting ltest. A N/A
tripping after S
T6.4 Voltage asymmetry relays N/A
Part 1
Test valtage setting : 1,0 times the voitage Testvoltage: _ V, N/A

asymmetry setting

Trip time < 120% of time setting tripping after 5
Test voltage >1,2 times the voltage asymmetry [ prevent to close
setting [] did not prevent to close
T.6.5 Phase reversal relays N/A
Part 1
. The phase reversal relay N/A
Voltage sequence of the line side of the starter are _
. permits to close the
the same as voltage sequence setting .
equipment
The phase reversal relay N/A
After interchange of two phases prevents closing of the
equipment
T.6.6 Over-voltage retays N/A
Part 1
a) operating voitage: U supply= vV N/A
shall operated to open or prevent the closing if U Uset = \Y
supply > Uset or > 110 % Un or > time setting Time setting= 5
b) operating time: Time setting= S N/A
time lag shall be measured from the instant when | Voltage operating
the voltage reaches the operating value until the Value =
instant when the relay or release actuates the Timelag = S
device of the equipment
H.3.2 Limits of electronic overload relay with main circuit N/A

under-voltage restarting function
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When under-voltage or loss of voltage occurs in the main circuit, the relay will N/A
operate. The following applies
a) if the voltage resumes within T1 (off-time for N/A

immediate reset), the overload refay shall
control the starter circuit to immediately restore the

running condition;

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

the starting sequence;

¢) if the voltage resumes after T2, the relay shail N/A

not reset automatically,

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

The tolerance of the threshold voltage and of the N/A
time settings shall be specified by the manufacturer
but ne more than £10 %. If the time setting value is

lower than 1 s, the manufacturer shall state the

tolerances.
H.4 Test of the control functions N/A
The test of the control functions shall be verified NIA

according to H.3, and each control function
should be verified at least 3 times.

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

verified according to H.3.
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TEST SEQUENCE Annex K N/A
Procedure to determine data for electromechanical contactors used in functional N/A
safety applications.
See N/A
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TEST SEQUENCE Annex M (part 1) NiA
Hot wire ignition (HWI) test N/A
M. 1.1 Five samples of each material shall be tested. The N/A
samples shall be 150 mm long by 13 mm wide, and
of uniform thickness stated by the material
manufacturer.
Edges shall be free from burrs, fins ect.
M.1.2 A (250 £5 mm) length of nichrome wire (80% N/A
nickel, 20% chromium , iron free) approximately 0,5
mm diameter and having a cold resistance of
approximate. 5,28 Q/m shall be used.
The wire shall be connected in a straight length to a
variable source of power which is adjusted to cause
a power dissipation of 0,26 W/mm in the wire for a
period of B to 12 s.
After cooling, the wire shalt wrapped around a
sample to form five complete turns spaced 6 mm
apart
M.1.3 The wrapped sample shall be supported in a N/A
horizontal position and the ends of the wire
connected to the variable power source, which is
again adjusted to dedicate 0,26 W/mm
tn 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 N/A
linear power density of 0,26 W/mm
M. 1.5 Continue heating until the test specimen ignites. IGNITED AFTER: N/A
When ignition occurs, shut of power and record 1) s
time to ignite 2) s
Discontinue the test if ignition does oceur within 120 3
s. For specimens that melf through the wire without 4) S
ignition, discontinue the test when the specimen is 5; :
no longer in intimate contact with all five turns of the Melt trouah all 3 turns:
heater wire. 1) g s :
2) ]
3) S
4) s
5) 5
M.18 The test shall be repeated on remaining samples Ignited after: N/A
1 s
2) _ s
3y s
4) ]
8 _ s
Melt trough all 5 turns:
H_ s
2) s
3) S
4) s
5) ]
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The follow information shall be recorded:
Material:
Thickness:
Colour:
The average ignition time

mm

s(CJst5s[1>15%)

N/A

M.2

Arc ignition test

N/A

M.2.1

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

N/A

M.2.2

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

N/A

M.2.3

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

N/A

M.2.4

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

N/A

M.2.5

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

Material:

Ignitions or hole burns

L) R —

2) —_
3)

N/A
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Material, N/A
Ignitions or haole burns
L) _
2) -
3 _
M.2.6 The average number of arcs to ignition and Material: A
thickness of each set of specimen shall be . . N/
Thickness: mm
recorded Avera bor
The hot wire ignition (HWI) and arc ignition (Al) test | amg_e number
valite requirements related to the material’s Fl bl t .
flamrnabiiity category are indicated in Table M.1 ammabllity category: ___
Material: N/A
Thickness: mm
Average number
ofarcs: ___

Flammability category:

TRF No. IEC60947_4_1B
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9.1.5.2 TEST SEQUENCE 3Special tests — damp heat, salt mist, vibration and shock N/A

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

additions.

Where Table Q.1 of IEC 60947-1 calls for
verification of operational capability, this shall be
done accerding to 8.3.6.2 of this standard.

N/A

The vibration tests shall be done on the equipment

in the open and closed positions., N/A

The overload relay shall not trip during the vibration

test N/A

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

N/A

The shock test on the equipment shall be done in

the open positien. N/A

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

N/A

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

N/A

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

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

for the last hour.

N/A

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

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

N/A

For the damp heat test, for categeries 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 reasans. 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 &
times. The overload relay may trip only if it is
permitted according to its temperature
characteristic.

N/A

TRF No. [EC60947_4_1B
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TABLE 1 : temperature rise measurements

temperature rise dT of part: phase dT (K) required

‘ dT {K)
Terminal L1 1 60(Max.) 85
Terminal L3 3 81(Max.) 65
Terminal L5 5 56(Max.) 65
Terminal T2 2 54(Max.) 65
Terminal T4 4 B80(Max.) 85
Terminal T6 6 54(Max.) 65
Auxiliary Terminal NO 13 22(Max.) 65
Auxiliary Terminal NO 14 22(Max.} 65
Enclosure / 10 40
Coil {Eight-hour or Uninterrupted duty) Us: AC 415V / 57 110

TRF No. IEC60947_4_1B
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Photos of sample: (LT1-D9511
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Photos of sample: (LT1-D8511

Photos of sample: (LT1-D9511)
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Photos of sample: (LT1-D8511)
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[] | Testing procedure; WMT

Testing location/ address...........ccee el

Tested by (name + signature)
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Approved by (+ signature)

(] | Testing procedure: SMT
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[] | Testing procedure: RMT

Testing focation/ address.............ccoe.

Tested by (name + signature) ...

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

Supervised by (+ signature) ....... :

TRF No. IEC60947_5_1D




Page 3 of 65 Report No. 1307000265HA-003

Summary of testing:

Clause Testing items Testing location
8332 Operating limits of contactor relays CBTL
8.3.33 temperature rise CBTL
8334 Dielectric properties CBTL
8.2.4 of part 1 Mechanical properties of terminals CBTL
83352 Making and breaking capacities of switching elements under ACTL
normal conditions
8.3.3.5.5b Dielectric verification ACTL
8.3.353 Making and breaking capacities of switching elements under ACTL
abnormal conditions
8.3.3.55b Dielectric verification ACTL
8.3.4 Performance under conditional short-circuit current ACTL
8.3.3.56.5b Dielectric verification ACTL

Summary of compliance with National Differences
N/A

TRF No. I[EC80947_5_1D
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Copy of marking plate

See nameplates of report: 130700025-001,-002

Tests performed on auxiliary circuit according to IEC/EN 60947-5-1:

Report No.

Type

Seq. 1

Seq. 2

Seq. 3

Seq. 4

Seq. 5

Seq. 6

1307Q00258HA-003

LT1-D9511

1

1
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Testitem particulars...............coooo

Classification of installation and use........cccocooriii
Supply Connaction ..ol

- kind of control circuit device........co oo

- kind of switching efemems...........coooveccn

-number of Poles ...

-Kind of CUITENt . e :

= interrupting Medium ... :

- operating conditions...........ov )

- method of operations. ..., :

~-method of control ...

Auxiliary circuit of contactor

Cable connection

] manual control switches, e.g. push-buttons, rotary
switches, foot switches, ect.

X electromagnetically operated control switches,
either time delayed or instantaneous, e.g. contactor
refays

] pilot switches, e.g. pressure switches, temperature
sensitive switches (thermostats)

[[] position switches

[ associated control equipment, e.g. indicator lights,
etc.

X auxiliary contacts of a switching device {e.g.
contactor, circuit-breaker, etc) which are not
dedicated exclusively for use with the coil of that
device

[ interlocking contacts of enclosure doors

[] control circuit contacts of rotary switches
[ 1 control circuit contacts of overload relays
2 (1NO and 1NC)

ac andfor [[] de

& air, [ oil, [] gas, [[] vacuum, ]

[} manual

X electromagnetic
|_] pneumatic

[] electro-pneurnatic
automatic

[] non-automatic

[] semi-automatic

TRF No. IEC60947_5_1D
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- rated and limiting values for switching elernents:

- voltages:

- rated operationat voltage Ue (V).......oocovv e
- rated insufation voltage Ui (V). :
- rated impulse withstand vottage Uimp (kV}............... :
- currents:

- conventional free air thermal current Ith (A)............... :
- conventional enclosed thermatl current Ithe {A) ..........
- rated operational current le (A) ..ol
-rated frequency (Hz) ..o

- utilization category ...
- short-circuit characteristic:

- rated conditional short-circuit current (KA} ..................
- kind of protective device ...
- electrically separated contact etements ...
- actuating quantities for pilot switches ......................
- pilot switches having two or more contact elements. .
- indication of contact elements of same polarity

- |IP code , in case of an enclosed controf device

- pollution degree

- Suitability for isolation, with the symbol 07-13-06 of
IEC 60617-7

AC: 415V
690

50/60

TKA
Fuse, RT16-00, 10A/500V

Yes

N/A

N/A

IP 20

N/A

TRE No. IEC60947_5_1D
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Possible test case verdicts:

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

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

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

TesStiNg......oo :

Date of receipt of testitem............c.iiceie . 2013-08-10

Date (s) of performance of tests ..o, . 2013-08-10~2013-09-10

General remarks:

The test results presented in this report relate only te 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 fo the report.

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

Manufacturer’s Declaration per Sub-clause 6.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate ¥es/Not applicable
includes more than one factory location and a

declaration from the Manufacturer stating that the

sample(s) submitted for evaluation is (are)

representative of the products from each factory has

been provided. ... :

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

Name and address of factory {ies)........cccvvinrivnrens : Same as applicant

General product information:

Main circuit:

Ui= 890V, Uimp= BkV, 3-poles

Control circuit:

Us= 415V~

Auxiliary circuit;

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

The auxiliary circuits of LT1-D4011, LT1-D5011, LT1-D6511, LT1-D8011 are identical to LT1-D9511,
all tests are performed on LT1-D9511.

TRF No. IEC60847_5_1D
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5.2 MARKING
5.2.1 Data shall be preferably marked on the equipment:
a - manufacturer's name or trademark P
b - type designation or serial number LT1 Series P
Data shali be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:
¢ - number of this standard IEC/EN 80947-5-1 p
d - rated operational voltages AC: 415V p
e - utilization category and rated operational .
currents, at the rated operational voltages of the AC-15: 0,95A P
control circuit device
f - rated insulation voltage: 600V~ P
g - rated impulse withstand voltage kv P
h - switching overvoltages, if applicable N/A
i - IP code, in case of enclosed control circuit
device P20 P
j - pollution degree 3
k - type and maximum ratings of short-circuit Fuse RT16-00 10A/500V
protective device ’ ‘
| - conditional short-circuit current KA P
m - suitability for isclation, where applicable, with N/A
the symbol 07-13-06 of IEC B0617-7
n - indication of contact elements of same polarity N/A
500 Terminal identificaticn and marking (see 7.1.8.4 of IEC 60947-1) p
Clearly and permanently identified according [EC p
60445 and Annex L, unless superseded by
relevant standard.
Neutral terminal identified by letter N/A
Protective earth terminal identified by letter N/A
523 Functional markings N/A
Actuators may be identified by symbals in the N/A
form of engravings, but if a stop button carries
any symbol engraved or marked this symbol shall
be a circle or oval
Letters or words may used where space is N/A
available
Symbols shall be in accordance with [EC 60417 N/A
524 Emergency stop N/A

TRF No. IEC80947_5_1D
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Clause
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Result - Remark

Verdict

Actuator shape and colour, background colour
and direction of unlatching for emergency stop
devices with mechanical latching function shall be
in accordance with 4.2 of IEC 60947-5-5

| NA

525

Operating diagram

N/A

As rotary switches may have multiplicity of
contacts elements and a multiplicity of actuator
positions, it necessary that the manufacturer
indicates the relationship between the actuator
positions and the associated contact elements
position

N/A

5251

The position indication shall be clear, and the
associated text or symbols shall be indelible and

52562

easily legible
Terminal markings for operating diagrams

Terminal markings shall be clearly identifiable
with respect to the operating diagram (see also
Annex M)

526

Time defay markings

NIA

The manufacturer shall indicate, for each time-
delay contact element, the characteristic of the
delay, accordingto 24.1.10or24.1.2

N/A

5.3

Instructions for installation, operation and
maintenance

The manufacture shall specify, in his documents

or catalogues:

- the conditions for installation, operation and
maintenance, if any, of the equipment during

operation and after a fault

to EMC, if any,

- the specify the measures to be taken with regard

N/A

- equipment only suitable in environment A shall

provided with the following notice

NOTICE
This preduct has been designed for
environment B may cause unwanted
electromagnetic disturbances in which
case the user may be required to taken
adequate mitigation measures.

NIA

- 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,

J commissioning and operation of the equipment.

TRF No. IEC80847_5_1D
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6 Normal service, mounting and transport conditions
6.1.1 Ambient temperature P

Ambient air temperature does not exceed +40 °C
and its average over 24 hours does not exceed
+35°C and the lower limit is -5°C

6.1.2 Altitude of side of installation does not exceed P
2000m
6.1.3.1 Relative humidity does not exceed 50 % at max P

temp +40 *C, higher rel. hum may at lower

temperatures e.g. 90% at +20 °C

6.1.3.2 Pollution degree

Unless otherwise stated, equipment for: Degree 3
- industrial use shall have a degree 3, depending
upen micro-environment

- household and similar shall have degree 2

5.1.4 Shock and vibration N/A
Under consideration N/A
6.2 Conditions during transport and storage N/A
Under consideration N/A
6.3 Mounting N/A
According manufacturer's instruction see N/A
6.3.1 Mounting of single hole mounted devices N/A
Dimensions according Table 2 N/A
6.3.1.1 Location of key recess(if any) N/A
Dimensions according Table 3 NIA
6.3.1.2 Range of panel thickness N/A
The device shall be capabie of being mounted on N/A

any thickness between 1 and 8 mm

65.3.1.3 Grouping of devices N/A

The distances a between the mounting centres in N/A
the same row and b between the cenire lines of

the rows shall be not less than those given in

table 3. Distances a and b may be interchanged

71 CONSTRUCTION

TRF No. IEC60847_5_1D
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7.1.1 Materials P
7.1.2 Current-carrying parts and their connection P
No contact pressure through insulating materials P
713 Clearances P
Clause 7.1.3 of [EC 80947 applies P
Minimum values are given in Table 13 and Table P
15 of IEC 60947-1
Rated impulse withstand voltage (see test sequence 1) P
Case B (mm) Required: mm NIA
Case A (mm) Regquired : 5,5 mm P
Measured: >80 mm P
Creepage distances _
Pollution degree ... 113 P
Comparative tracking index {V) ..o, 1175 P
Material group ... IE! P
Rated insulation voltage Ui (V) ..o : 690 P
Minimum creepage distances (mm) ..o 1110 P
Measured creepage distances (mm) ... =15,0 P
7.1.4 Actuator N/A
7.1.4.1 Insulation N/A
7.1.4.2 Direction NIA
7.1.4.3 Actuating force (or moment) : N/A
7.1.4.4 Limitation of rotation (of rotary switch) N/A
7.1.45 Emergency stop N/A
7.1.5 Indication of the contact position NIA
7.1.5.1 Indication means N/A
7.1.5.2 Indicgt_ion by the actuator _ N/A
716 gg;;ci;ggns for control switches suitable for N/A
7.1.7 Class [| control circuit devices | ‘ N/A
e s o SV S0 | 0 e
718 E:r?#égetgwdeg;irgg control devices with integrally See annex G N/A
7.1.11 Degree of protection of enclosed equipment
Degree of protection .........oocovveeeccinneen o | [P20

TRF No. [EC60947_5_1D
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Clause Requirement + Test Result - Remark Verdict

Test for first characteristic

Test for first numeral ..........ccoooovoveeiciiieeeee L 1 -
X 2: p
13 .
[14: -
s -
[]e: -

Test for second characteristic P

Test for second numeral ..........occcovveriviienreeeen | L 1 -
(12 .
[]3: .
[14: -
s -
[le: -
07 -
(] 8: -

7.2 Performance requirements P

Subclauses 7.2.1.1 and 7.2.2 of IEC 80847-1

apply with the following additions: P
7.2.1.2 Limits of operation of contactor relays P

The limits of operation for contactor relays shall

be in accordance with IEC 60947-4-1 See clause 8.3.3.2 P
7.2.3 Dielectric properties

Subclause 7.2.3 of [EC 80947-1 applies with the

following addition See clause 8.3.3.4

For class |l control circuit devices insulated by

encapsulation See Annex F N/A
704 Ability to make and break under normal and

e abnormal load conditions P

7.2.4.1 Making and breaking capacities P

Making and breaking capacities under normal

conditions as state in table 4 See clause 8.3.3.5.2

Making and breaking capacities under abnormal

conditions as state in table 5 See clause 8.3.3.5.3 P
7.2.472 Vacant N/A
7243 | Durabilty NA

Sub-clause 7.2.4.3 of IEC 60947-1 applies with N/A

the following additions:

Mechanical durability See Annex C N/A

Electrical durability See Annex C N/A

TRF No. IEC80947_5_1D
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Clause Requirement + Test Result - Remark Verdict

7.2.5 Conditional short-circuit current

The switching element shall withstand the
stresses resulting from short-circuit current under
the conditions specified in 8.3.4

Switching overvoltage

7.2.8 N/A

Subclause 7.2.6 of IEC 60247-1 applies N/A

Additional requirements for control switches

7.2.7 suitable for isolation

N/A

Control switches suitable for isolation shall be
tested according to 8.3.3.4 of IEC 60947-1 with a
value of test voltage as specified in Table 14 or
IEC 60947-1 corresponding to the rated impulse
withstand voltage Uimp declared by the
manufacturer.

NIA

Other additional requirements applicable to such

control switches are under consideration N/A

7.3 Electromagnetic compatibility (EMC) NJA

Subclause 7.3 of IEC 80947-1 applies uniess

otherwise specified in this standard N/A

TRF No. [EC60947_5_1D
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8.3.1.a TEST SEQUENCE 1 (-1 sample: LT1-D9511)

Test No. 1 |- operating limits of contactor relays (8.3.3.2)

Test No. 2 | - temperature rise (Clause 8.3.3.3.)

1
2

Test No. 3 |- dielectric properties (Clause 8.3.3.4)
4

Test No. 4 | - mechanical properties of terminals (8.2.4 of IEC 60947-1

8.3.3.2 OPERATING LIMITS OF CONTACTOR RELAYS

9.3.3.2.1 Power-operated equipment;

8.2.1.2.1 Electromagnetic contactors and starters

rated control supply voltage Us (V) .ooooceeonnnnnnt [415

frequency (Hz) ... ciaeenneeen | D060 p
declared ambient temperature(>40 °C) for 100%

Us +40 °C

limits of close satisfactorily at any value between g - 457y~ P

85% and 110% of rated control supply voltage Us ;| YSmin’ 353V~

limits of drop out and open fully are: 75% to 20% P
for a.c. and 75% to 10% for d.c. .vvovveineeniinnnl!
ambient temperature{-5 °C) for 100% Us -5°C P

limits of close satisfactorily at any value between

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

Limits of drop out and open fully are: 75% to 20% P
216V~(52,0%)
fora.c.and 78% to 10% ford.C. oo

B.2.1.2.2 Contactors and starters with electronically controlled electromagnet

Rated control supply voltage Us (V) ...t N/A
Frequency (HZ) ....ocoooii e, : N/A
Declared ambient temperature(>40Q °C) for 100% N/A
Us

Limits of close satisfactorily at any value between N/A

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

Limits of drop out and open fully are: 75% to 20% N/A
fora.c.and 75% to 10% ford.c. oo

TRF No. IEC60947_5_1D
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Result - Remark

Veardict

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

N/A

Limits of close satisfactorily at any value between
85% and 110% of rated control supply voltage Us .

N/A

Limits of drop out and open fully are: 75% to 20%
fora.c.and 75% to 10% ford.c. .oovvieiiiiiiieecnnn

N/A

82123

Electro-pneumatic contactors and starters

Rated air supply pressurg{Bar) ..........cccoeeeieiinll

N/A

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

of the rated air supply pressure(Bar)

N/A

Limits of close satisfactorily at any value between

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

N/A

Limits of drop cut and cpen fully are; 75% to 10%

of rated air supply pressure(Bar) ...t

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: 76% to 10%
for the rated air supply pressure(Bar) :J

N/A

8.3.33

Temperature rise

ambient temperature 10-40C ...

30°C

test enclosure Wx HxD (mmxmmxmm) ........

material of enclosure ...............ccc i

NQO-contacts, test conditions:

- rated operational current le (A) ..., :

10A

- cable cross-section (Mm?®) ... el

1,5mm* / 16AWG

- temperature rise of NO terminals (K) .................

SEE TABLE 1

NC-contacts, test conditions:

- rated operational current le {(A) ...l

A

- cable cross-section (MM?) ool

mm? / AWG

- temperature rise of NC terminals (K) ...

Seetable

Cails and electromagnets, test conditions:

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

SEE REPORT:
1307000258HA-001,-002

TRF No. IEC60947_5_1D
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Verdict

- Class of insulating material .......o...oovviieieii!

- temperature rise of coil and electromagnets (K) :

8.3.34

Test of dielectric properties, impulse withstand

voltage (Uimp indicated):

- verification by measurement of clearances

instead of testing

N/A

- rated impulse withstand voltage (V) ..o

6

- test Uimp auxiliary circuits (kV) ..o

7.3

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

N/A

- rated insulation voltage (V) ..o :

N/A

- control and auxiliary circuits, test voltage {V) for

N/A

8.24

Mechanical properties of terminals

8.24.2

Mechanical strength of terminals

maximum cross-sectional area of conductor

2.5 mm?

diameter of thread (mm) ...l

3,4 mm

torgue (NM) e :

0.8 Nm

b times on 2 separate clamping units

8.2.4.3

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

conductor of the smallest cross-sectional area

11,0 mm?

diameter of bushing hole {mm) ... ;

6,4 mm

height between the equipment and the platen

11260 mm

10,4 kg

135 continuous revolutions; the conductor shall
neither slip out of the terminal ner break near the
clamping unit

8244

Pull-out test

FOree (N) e

35N
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1 min, the conductor shall neither slip out of the o

terminal nor break near the clamping unit

Flexion test =

conductor of the largest cross-sectional area —

number of conductor of the largest cross-section ;|1 —

diameter of bushing hole (mm) .......cccoovivivnn 2 195 mm —

height between the equipment and the platen —_

mass at the conductor{s) (kg .........c.oceen e | 0,7 kg —
135 continuous revolutions: the conductor shalt P

neither slip out of the terminal nor break near the

clamping unit

Pull-out test P
force (N) i - |50N —
t min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test N/A

conductor of the largest and smallest cross- —

sectional area (Mm®) ..o mm

number of conductor of the smallest cross —
sectional, number of conductor of the largest

Cross sectional ...

diameter of bushing hole (mm} ...........cceeld mm —

height between the equipment and the platen —

mass at the conductor(s) (kg) ......ococcoeviiiiiinn Kg —

135 continuous revolutions: the conductor shall N/A

neither slip out of the terminal nor break near the

clamping unit

Pull-out test N/A

foree (N} Lo N —
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1 min, the conductor shall neither slip out of the N/A
terminal nor hreak near the clamping unit

8.3.1.a TEST SEQUENCE li {-1 sample: LT1-D9511)

Auxiliary Contact (NO), 1 sample; LT1-D8511

Test No. 1 |- Making and breaking capacities of switching elements under normal
conditions (8.3.3.5.2)

Test No. 2 | - Dielectric verification (8.3.3.5.5.b)

8.3.3.5 TEST SEQUENCE Il

8.3.3.5.2 |Making and breaking capacities of switching elements under normal
conditions '
contact element (figure / form) Figure 4e)/Zb
contact polarity
utilization category .......cooovieiiiceeciiienee JAC-1S
rated operational voltage Ue (V) ool 415V
rated operational current le (A) or power (kW) ... | 0994

TestNo.1 | _test voltage UMUe = 1,4 (V) oo '[; jg;¥ P

L3:. 457V

- power factorftimesenrstant ... ::; 82:‘1 P
L3:0,31

- make operations: test current Ifle (A} ............... : t; g;g 2 P
L3: 9,70 A

- break operations: test current l/le (A) ................ : ll:; 82; ﬁ P
L3: 0,97 A

- a.c. test: Inductor shunted by a resistor taking P

3% of the total power consumed

- d.c. test: test current increase from zero to

steady-state value within limits of figure 9

- ON-HME (MS) i e 1340 ms P

- operating cycles per minute ..o 1| B P

- number of operatingcycles ..o 50 P

- test voltage UUe = 1,0 (V) orvoorvvvo oo '[; 21;\\; p
L3: 417 V
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- power factoritimesenstant ... B_ 8:331 P
L3: 0,31
- make operations: test current /e (A) ................ : ]I:; g‘;gﬁ P
L3:9,70 A
- break operations: test current I/le (A) ................ tg 818;2 P
L3: 0,97 A
TestNO. 2 |_ on-time (IMS) ..ovoorveoveoooeieeeeeeeeceeseeees :1340 ms P
- operating cycles per minute ............cc.oevooooe......... | Rapidly as possible {60) P
- number of operatingcycles ..........cc.o e [ 10 P
Test No. 3 |-on-time{ms) ........coocoviiiiiniiieeceeeenn s | 340 MS P
- operating cycles per minute ..o | B0 P
- number of operating cycles ..ol 1980 P
Test NO. 4 |- 0n-time (MS) ..ot vs e 11340 ms P
- operating cycles per minute ... 1B P
- number of operating cycles ..o .1 5000 p
Behaviour and condition during and after the test;
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth
cireuit
Dielectric verification:
dielectric test voltage (V) 2 xUe with a min.of P
1000V ool | 1000V

Auxiliary Contact (NC}, 1 sample: LT1-D9511

Test No. 1 |- Making and breaking capacities of switching elements under normal
conditions (8.3.3.5.2)

Test No. 2 | - Dielectric verification {8.3.3.5.5.b)

8.3.3.5 TEST SEQUENCE Il

8.3.3.5.2 |Making and breaking capacities of switching elements under normatl

conditions

contact element (figure / form) Figure 4e)/Zb
contact polarity

utilization category ....o.cooeeeniiiicciiinnneesiacieeeeen | AC-156
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rated operational voltage Ue (V) ...l 418V
rated operational current le (A) or power (kW) ..... 0,95A
Test NO.1 | tost voltage U/Ue = 1,1 (V) covrocveeoeeocorr : t;jg;g P
L3: 457V
- power factorftime-censtant ... t; 821 P
L3: 0,31
- make coperations: test current Vie (A) ..o ::; g;gf\: P
L3: 9,70 A
- break operations: test current i/le (A) ................ t; 883? P
L3:0,97 A
- a.c. test: Inducter shunted by a resistor taking P
3% of the total power consumed
- d.c. test: test current increase from zero to
steady-state value within limits of figure 9
-on-time {ms) e L 340 MS P
- operating cycles per minute oo | B P
- number of operating cycles ..o 1150 P
- test voltage UIUE = 1,0 (V) ooioeoocororeorrererero o ﬂ j};\\f P
L3 417 V
- power factar/fime-sonstant ...l t; ggjl P
£3: 0,31
- make operations: test current Ifle (A) ................ li:;_ g';gﬁ P
L3: 9,70 A
- break operations: test current ifle (A} ................ : ][:;_ g,g; 2 P
L3: 0,97 A
Test NO. 2 | on-time (MS) ool | 340 MS P
- operating cycles per minute .............ccoeeo..........: | Rapidly as possible (80) P
- number of operating cyeles ..oeiiiee 2 |10 P
Test No. 3 |-ontime (M) .o, | 340 MS P
- operating cycles perminute ..., | B0 P
- number of operating cycles ...........oooocoeennn.. 0| 990 P
TestNo.4 |-on-time (MS) ..o | 340 MS P T
- operating cycles perminute ... 116 P
- number of operatingcycles ..o 1 | 5000 p
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Behaviour and condition during and after the test:
- no electrical or mechanical failures P
- no contact welding or prolenged arcing
- no blowing of the fusible element in the earth
cirguit
Dielectric verification:
dielectric test voltage (V) 2 xUe with a min.of P
1000V covvvv oo eeeneenenennesd | 1000V
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8.3.1.a  TEST SEQUENGE Il (-1 sample: LT1-D9511)

Auxiliary Contact {NO), 1 sample: LT1-D9511

Test No.1 - Making and breaking capacities of switching elements under abnormal
conditions (8.3.3.5.3)
Test No. 2 - Dielectric verification (8.3.3.5.5.b)

8.3.3.5 TEST SEQUENCE Il

8.3.3.5.3 Making and breaking capacities of switching elements under abnormal

conditions:

contact element (figure / form) Figure 4e) /Zb

contact polarity

utilization category ..ot | ACTD G

rated operational voltage Ue (V) ......cccoooeiiian, 415V £r

rated operational current le {(A) or power (kW) ....: 0,95 A —

Conditions, makefbreak operations:

- test voltage U/Ue = 1,1 (V) vt | L.ty P
L3.480V

- power factortime constant ... t; ggg P
L3: 0,30

- make operations; {est current 10xI/le (A) .......... : II:; g;gﬁ P
L3. 8,70A

- break operations: test current 10xl/le (A) ........... ::; g,;gﬁ P
L3; 8,70A

- a.c. test: Inductor shunted by a resistor taking P

3% of the total power consumed

- d.c. test: test current increase from zero fo

steady-state value within limits of figure 9

-on-tiMe {MS) L . |68 ms —

- operating cycles per minute 1|6 —

- number of operating cycles ... 2 [ 10 P

Behaviour and condition during and after the test;

- no electrical or mechanical failures P

- no contact welding or prolonged arcing P
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- no blowing of the fusible element in the earth P
circuit
Dielectric verification:
dielectric test voltage (V) 2 xUe with min.of 1000V: P
1000V

Auxiliary Contact (NC), 1 sample: LT1-D9511

Test No. 1 - Making and breaking capacities of switching elements under abnormal
conditions (8.3.3.5.3)
Test No. 2 - Dielectric verification (8.3.3.5.5.b) .

8.3.3.5 TEST SEQUENCE Il

8.3.3.5.3  Making and breaking capacities of switching elements under abnormal

conditions:

contact element (figure / form) Figure 4e) /Zb

cantact polarity

utilization category ... AC-15 —

rated operational voltage Ue (V) ..c..cc.co....oo........ | 418V A

rated operational current e (A) or power (kW) ... 095 A —

Conditions, make/break operations:

- test voltage UfUe = 1,1 (V) oooervovrroreeeeeee : t; igg ¥ P
L3: 460 V

- power factor/time constant ...l ll:; 838 P
L3: 0,30

- make operations: test current 10xl/le (A) ........... I[; g‘;gi P
L3: 9,70A

- break operations: test current 10xUie (A) .......... t; g:;gﬁ P
L3: 9,70A

- a.c. test: Inductor shunted by a resistor taking P

3% of the total power consumed

- d.c. test: test current increase from zero to

steady-state value within limits of figure 9

-on-tmMe (MS) v eens | BB NS —

- pperating cycles per minute . |8 —

- number of operating cycles .....ooocoeeeiviviin2 | 10 P
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Behaviour and condition during and after the test:
- no electrical or mechanical failures P
- no contact welding or prolenged arcing
- no blowing of the fusible element in the earth P
circuit
Dielectric verification:
dielectric test voltage (V) 2 xUe with min.of 1000V: P
1000V
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8.3.1. TEST SEQUENCE IV {-1 sample: LT1-D9511)

Auxiliary Contact (NO), 1 sample: LT1-D9511

Test No.1 - Performance under conditional short-circuit current { 8.3.4)

Test No. 2 - Dielectric verification (8.3.3.5.5.b)
TEST SEQUENCE IV

8.3.4 Performance under conditional short-circuit current
contact element (figure / form) Figure 4e)/Zb
coniact polarity
type of SCPD ..o | FUSE, RT16-00, —
ratings of SCPD .....cooociiiiviiciiiiieinenenennn s | TOA/S00V —
prospective current ..o | T KA —
test voltage MV UlUe=11(V) ..o | LT 488 V =
r.m.s. test current obtained (kA) .....ooooeeivieen | L1 1, 02KA —
power factor {max. 0,7) 0,67 —
first CO operation by closing the separate making —
switch: test (Ip / 12dt (A7 AS) ovooorvevceeeet | L1 426A 1 0,223KA%S
time interval between test (min. 3 min) ... : —
second CO operation by closing the separate —
making switch: test {Ip / 127dt (A / A28) ................ | L1: 409A 1 0,186kA%s
time interval between test (min. 3min) ............C —
third making operation to closed switching —
elements: test 12dta (AS) .ot L1 429A 1 0,200kA%s
Behaviour of the equipment during the test:
switching elements open by the narmal actuating P
system
Dielectric verification:
dielectric test voltage (V) 2 xUe with min.of 1000V P
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Auxiliary Contact (NC), 1 sample: LT1-D9511

Test No. 1 - Performance under conditional short-circuit current { 8.3.4)

Test No. 2 - Dielectric verification (8.3.3.5.5.b)
TEST SEQUENCE IV

8.3.4 Performance under conditional short-circuit current
contact element {figure / form) Figure 4e)/Zb
 contact polarity
type f SCPD ..o | FUSE, RT16-00, —
ratings of SCPD ......cooooeiiviiiiiccein oot | T0A/B00V —
prospective current ... | T KA —
test voltage (VY Ufle =11 (V) oo (|L1: 458V —
r.m.s. test current obtained (kA) ...t | L1 1,02KA —
power factor (max. 0,7) 0,67 —_

first CO operation by closing the separate making —
switch: test (Ip / Pdt (A7 AS) ..oooovoviveereeen | L1 411A 1 0,233kA%s

time interval between test (min. 3 min) ................ : —

second CO operation by closing the separate —
making switch: test (Ip / 1Pdt (A/A%S) oo :|L1: 407A / 0,196kA%s

time interval between test (min. 3min) ................. —

third making operation to closed switching —
elements: test 12dta {(A?S) ...oco.ocovivvvieeene . | L1 431A £ 0,211KAS

Behaviour of the equipment during the test.

switching elements open by the normal actuating P

system

Dielectric verification:

dielectric test voltage (V) 2 xUe with min.of 1000V: P
1000V
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8.3.1.

TEST SEQUENCE V (sample No. 5)

Test No. 1

Test No. 2

- Degree of protection of enclosed control circuit-devices (Annex C of IEC
60947-1)
- Verification of actuation force or moment (8.2.5)

8.34

TEST SEQUENCE V
Degree of protection of enclosed control circuit-devices

The enclosed control circuit devices shall comply
with the requirements of Annex C of IEC80847-1

Verification of actuation force or moment

8.2.5

When required in 7.1.4.3, the minimum actuating force or moment shall be tested
during sequence V of 8.3.1.
The performance shall be as stated in 7.1.4.3

N/A

7.1.4.3

Actuating force (or moment)

The force (or moment) required to operate the
actuator shall be compatible with the intended
application, taking into account the size of the
actuator, the type of enclosure or panel, the
environment of the installation and the use for
which it is intended

N/A

The minimum starting force {or moment) shall be | Min force N
sufficiently large to prevent inadvertent operation;
e.g. push-buttons and rotary switches to be used
with enclosures complying with degrees of
protection IPX5 or [PX86 shall not become
actuated when hit by the jet of water applied
during the test of the enclosed equipment.

N/A

TRF No. [EC60947_5_1D




Page 28 of 65 Report No. 1307000255HA-003

IEC 60947-5-1

Clause Requirement + Test Result - Rermark Verdict

8.3.1. TEST SEQUENCE Vi (sample No. 6)

Test No. 1 - Measurement of clearances and creepage distances (7.1.3)

Test No. 2 - Verification of limitation of rotation of a rotary switch (8.2.6)

8.34 TEST SEQUENCE VI
Measurement of clearances and creepage distances {(7.1.3)

Clearances and creepage distances See clause 7.1.3

Verification of limitation of rotation of a rotary switch (8.2.6)

When this test is required in 7.1.4.4, it shall be
tested during sequence VI of 8.3.1

The test sample shall be mounted according to
the manufacturers instructions

8.2.6 N/A

7.1.4.4 Limitation of rotation { of a rotary switch)

When actuaters with limited or unidirectional
movement are used, they shall be fitted with
robust means of limitation, capable of
withstanding five times the actual maximum
actuating moment

N/A

The operating moment shall be measured five

8.2.6 times and the maximum value recorded.

Max F: N N/A

The maximum moment value, multiplied by five, 5 F N N/A
shall be applied to the actuator by forcing it —_
against the means of limitation. The moment shall
be applied for 10 s.

Means of limitation has not moved, become loose

or prevented the actuator's normal operation N/A
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Annex C of IEC 60947-1

Annex C | Degree of protection of enclosed control circuit-devices

c.1 Scope

This annex applies to degrees of protection of
enclosed switchgear and control gear at rated
voltages not exceeding 1000 V a.c. or 1500 V d.c.
hereafter referred as "equipment’

N/A

C.2 Object

Clause 2 of IEC 60529 applies with additional

requirements of this annex NIA

C.3 Definitions

Clause 3 of IEC 60529 applies except

that "Enclosure” is replaced by the following:

A part providing a specified degree of protection

of equipment against certain external influences

and a specified degree of protection against

approach to or contact with live parts and moving
arts”

N/A

c4 Designation

Clause 4 of IEC 80529 applies except for letters N/
H Mand S A

Degrees of protection against access to hazardous parts and against

c.5 ingress of solid foreign objects indicated by the first characteristic numeral

Clause 5 of IEC 60529 applies N/A

Degrees of protection against ingress of water indicated by the second

C. L
6 characteristic numeral

Clause 6 of [EC 60529 applies N/A

Degrees of protection against access to hazardous parts indicated by the

C.7 additional letter

Clause? of IEC 60529 applies N/A

c.8 Supplementary letters

Clause 8 of IEC 80529 applies N/A

c.9 EXAMPLES OF DESIGNATIONS WITH IP CODE

Clause 9 of IEC 60529 applies N/A

C.10 Marking T

Clause 10 of IEC 60529 applies with the following N/A
addition:
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If the IP Code is designated for one mounting
position only, it shall be indicated by the symboi
0623 of 1SO 7000 placed next to the IP Code
specifying this position of the equipment, e.g.
vertical

N/A

C.1 General requirements for the tests

C.11.1 Clause 11.1 of IEC 60529 applies

CA1.2 Clause 11.2 of IEC 60529 applies with the
T following additions:

All tests are made in the unenergized state N/A

Centain devices(e.g. exposed faces of push- N/A
buttons) can be verified by inspection /

The temperature of the test sample shall not
deviate from the actual temperature by mare than
5K

N/A

Where equipment is mounted in an empty
enclosure which already has an IP code the
following requirements apply:

NIA

a) For IP1X to IP4X and additional letters Ato D
This shall be verified by inspection and
compliance with the encltosure manufacturer's
instructions

N/A

b) For IP6X dust test
This shall be verified by inspection and
compliance with the enclosure manufacturer's
instructions

N/A

c) For IP5X dust test and IP1X to iP8X water
tests
Testing of the enclosed equipment is only
required where the ingress of dust or water
may impair the operation of the equipment

N/A

C.11.3 Sub clause 11.3 of IEC 60529 applies with the
following addition:

Drain and ventilating holes are treated as normal

openings N/A

C.11.4 Clause 11.4 of IEC 60529 applies

C11.5 Where an empty enclosure is used as a
component of an enclosed equipment, Clause
11.5 of IEC 60529 applies

N/A

C.12 Degrees of protection against access to hazardous parts indicated by the
first characteristic numeral

Clause 12 of IEC 60529 applies except for 12.3.2 |

C.13 Degrees of protection against ingress of solid foreign objects indicated hy
the first characteristic numeral

Clause 13 of IEC 60529 applies except for |

C.13.4 Dust test for first characteristic numerals 5§ and 6

Enclosed equipment having a degree of
protecticn IP5X shall be tested according to
category 2 of 13.4 of [EC 60 529

N/A
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Enclosed equipment having a degree of
protection IP8X shall be tested accerding to
category 1 of 13.4 of IEC 60 529

N/A

C.13.5.2 Acceptance conditions for first characteristic numeral 5

The following text to be added:

Where dust deposits could raise as to the correct
functioning and safety of the equipment, a
preconditioning and a dielectric test shall be
conducted as follows:

NIA

The preconditioning, after dust test, shall be
verified by test Ca: damp heat, steady state,
according to IEC 80068-2-3, under the following
conditions.

N/A

The equipment shall be prepared so that the dust
deposits are subjected to the test by leaving open
the lid and/or removing parts, where possible
without the aid of teol

N/A

Before being placed in the chamber the
equipment shall be stored at room temperature at
least 4 h before the test

N/A

The test duration shall be 24 consecutive hours N/A

After this period the equipment is to be removed | U test v
from the chamber within 15 min and submitted to
a power-frequency dielectric test for 1 min, the

value being 2 Uemax with a minimum of 1000 ¥V

N/A

c.14 Tests for protection against ingress of water indicated by the second
characterisfic numeral

C.14.1 Clause 14.10of IEC 60529 applies N/A

C.14.2 Clause 14.20f IEC 60529 applies N/A

C.14.3 Clause 14.30of IEC 80529 applies with following

addition: N/A

The equipments then submitted o a power- U test Vv
frequency dielectric test for 1 min, the value being
2 Uemax with @ minimum of 1000 V

N/A

C.15 Tests for protection against access to hazardous parts indicated by
additional letter

Clause 15.1¢f IEC 60529 applies

N/A

C.16 Summary of responsibilities of relevant technical commiftees
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Annex C
Annex C |Special tests -—----- Durability tests
C.11 Durability declaration
The special durability tests described in this
annex are conducted at the discretion of the N/A
manufacturer
Declared number of operating cycles by the
manufacturer: N/A
- mechanical cycles N/A
- tri
electrical oycles N/A
c1.2 Test procedures
As stated in 8.3.2.1 and at a rate equal or higher
than that declared by the manufacturer N/A
The moving parts of the device shall reach their
maximum operating positions in both directions, N/A
as recommended by the manufacturer
c1.2.2 Single 8 test
Eight control circuit devices shall be tested to the |
declared number of operating cycles cycies N/A
If the number of failed devices does not exceed
two, the test is considered passed N/A
C.1.2.3 Double 3 test
Three control circuit devices shall be tested to the |
declared number of operating cycles cycles N/A
The test is considered passed if there is no
failure, and failed if there is more than one failure. N/A
Should there ke only one failure, then three
additional cantrof devices are tested to the N/A
declared number of operating cycles and
providing there is no additional failure, the testis
considered passed.
C.1.3 Failure criteria
During the tests described in C.2.2 and C.3.2,
there shall be no electrical and/or mechanical N/A
failures
Following the tests, the switching element shall )
pass the dielectric test of 8.3.3.4 with a rated test Utest Vv N/A
voltage equal to 2 Ue with a minimum of 1000 V

c.2 Mechanical durability
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C.21 General

The mechanical durability of a control circuit
device is defined as the number of no-load
operating cycles which will be attained or
exceeding by 90 % of all devices tested without
repair or replacement of any part.

N/A

c.2.2 Test procedures

Tests are carried out according to C.1.2. N/A

During the test, periodically the contacts shall be
checked at any vottage and current, selected by {see C.1.3) N/A
the manufacturer, and there shall be no failure

C.3 Electrical durability
C.31 General

Electrical durability of a control device is defined
as the number of on-load operating cycles which
will be attained or exceeded by 90% of all devices
tested, without repair or replacement of any part

N/A

C.3.2 Test procedures

Electrical durability tests are carried out by
operating the device under the conditicns defined
in table C.1, in accordance with C.3.2.1 for a.c. or
with €.3.2.2. for 0.k,

NIA

Each mechanical operation ¢cycle shall include an

interruption of the test current N/A

The ON- duration of the current shall not more

50% and not-less than 10% of an operating cycle. | ON-duration:  ms N/A

If the test circuit shown in figure C.1 is used, the
ON-duration of current at 10 times le shall nof
cause overheating

N/A

Alternatively these test may be performed on the N/A
actual load for which the controt switch is

intended

C.3.2.1 AC test

Used circuit; [ ]Figure CA N/A
[ ]Figure C.2

The circuit to be used as shown in fig C.1; N/A

- Making circuit consisting air-cored inductor, in i
series with resistor, power factor of 0,7 Utest ___V N/A
ltest: A

Pt
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- Breaking circuit consisting air-cored inductor, in .
series with resistor, parallel damping resistor in Utest ___V N/A
which flows 3 % of breaking current, power factor || test : A
of 0.4
Pf
RPAR : OHM
If the contact element has a bounce time less 8 time: NJA
than 3 ms, the test may be made with the ouncetime: ____ms
simplified circuit shown in Figure C.2
C.3.2.2 D.C TESTS
Used inductor [ ]air-cored N/A
[ ]iron-cored
The circuit to be used as shown in fig C.1: N/A
- circuit consisting air-cored inductor, in series .
with resistor, parallel damping resistor across the Utest: VvV N/A
complete circuit in which flows 1 % of test current (] test - A
power factor of T 0,95 or
Rap : Ohm
T0,95: ms
-circuit consisting iron-cored inductor, in series .
with resistor, power factor of T0,95 Utest ____V N/A
T095=6xPforP<50W | test A
T0,95=300msforP=50W pf
Rap : Ohm

TRF No. IEC80947_5_1D




Page 35 of 65 Report No. 1307000258HA-C03

IEC 60947-5-1

Clause Requirement + Test Result - Remark Verdict

Annex E

Annex E  ltems subject to agree between manufacturer and user
Annex J of IEC 60947-1 applies, as far as covered by clauses and of this

standard, with the following additions

Relationship between the positions of the aciuator
of rotary switches and the associated contact
element positions in the operating diagram
(indication by the manufacturer)

525 N/A

Characteristics of the delay of time contact
elements with adjustable delay of contactors
relays (indication by manufacturer)

526 N/A

6.1.1 Choice of connecting conductors for position

(Annex K) |switches with direct opening action N/A

8.3.1 Test sequences made on one sample only (at

manufacturer's request) N/A

8343 Conditional short-circuit current test: N/A

- adjustment of the test current if the prospective
current is different from 1000 A (to be specified by
the manufacturer)

N/A

- power factor of the test circuit less than 0,5 (with
manufacturer's consent

N/A
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Annex F

Annex F  Class Il contro! circuit devices insulated by encapsulation
Requirements and tests

FA General

This annex specifies constructional requirements
and tests for class |l control circuit devices or
parts of devices in which insulation of class |l
according to IEC 61140 is archived by
encapsulation

N/A

All non-encapsulated parts shall have clearances
and creepage distances double to those specified
in7.1.3

N/A

F.5 Marking

Control devices according to this annex shall be

1
marked with the following symbol = N/A

F.7 Instructional and functional requirements

F.7.1 Choice of compound

The compound shall be chosen so that the
encapsulated control devices comply with the
tests defined in F.8.

N/A

F.7.2 Adhesion of the compound

The adhesion of the compound shall be sufficient
to prevent the ingress of moisture between the
compound and all encapsulated parts and to
prevent movement of the encapsulated portion of
cable if any.

N/A

Compliance shall be verified by tests of F.8.2.5

and F.8.1.2.2. N/A

F.7.3 Dielectric properties

Sub-clause 7.2.3 applies with the following

changes: N/A

For the verification of the impulse withstand
voltage, the test voltage Uimp shall be the next
higher category of the maximum rated operational
voltage in the first column of Table H.1 of [EC
80947-1 for stated overvoltage category.

Uimp v N/A

For verification of the power frequency withstand
voltage, the test voltage shall be the sum of the
voltage stated in Table 12A of IEC 80847-1 plus
1000 V,

Utest vV N/A

F.8 Tests

F.8.1 Kind of tests

F.81.1 General
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Subclause 8.1.1 of I[EC 80947-1 applies

F.8.1.2 Type test

The foliowing sequence of 6 tests shall be applied
to each of 3 samples in the specified order

F.81.21 |Dielectric tests in new conditions

Subclause 8.3.3.4 of [EC 80947-1 applies with the
exception that the values of voltages shall be
applied between the stripped joined ends of the
cable or the shorted terminals and any point of
the surface (or metallic foil on the surface) of the
encapsulated device {see fig F.1)

N/A

No breakdown of the insulation shall occur

N/A

F.1.2.2 Cable tests (if applicable)

Control circuit devices provided with integrally
connected cables shall comply with the
requirements of Annex G

NIA

F.8.1.2.3 |Rapid change of temperature test

Test Na shall be performed in accordance with
IEC 60068-2-14 with the following values:

Ta.and T, are the minimum and the maximum

temperatures stated in .2.3 Ta= C N/A

Tb = °C

Transition time t f, =2 to 3 min N/A
, =

Number of cycles 5 N/A

Exposure time £ t=3h N/A
=

After the test no visible damage shall be observed N/A

F.8.1.2.4 |lmpacttest
The test is performed as follow:

See Figure F.2

Thee impacts of 0,5 Joule shail applied near the
centre of the largest surface or the longest axis
for cylindrical shape) of the encapsulated device

N/A

The impacts are provided by dropping a steel ball

of 0,25 kg from a height of 0,20 m N/A

The support is considered sufficiently rigid if its
displacement under the impact energy is lower
than 0,1 mm

N/A

After the test no visible damage shall be observed N/A

F.8.1.2.5 |Damp heat, cyclic

Test Db shall be performed in accordance with
IEC 60068-2-30 with the following values:

Upper temperature 55°C N/A

Number of cycles

6 N/A
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Variant [—_—I ’ N/A
[12
After the test no visible damage shall be observed N/A
F.81.2.6 |Dielectric test after stresses
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): N/A
- rated insulation voltage (V) N/A
-  testvoltage (V)for5sec ..o,
Leakage current measurements at 1,1 Ui N/A
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Annex G

-
Annex G  Addifional requirements for control circuit devices with integrally connected
cables
G.1 General

This annex gives additional requirements appiying
to control circuit devices with integrally connected
cables for electrical connection to other
equipment and / or to the power source.

The cable integrally connected to such control
devices is not considered replaceable by the user.
This annex states the constructional and
performance requirements for the cable, the cable
anchorage and the cable entrance seal

G.7 Constructional and performance requirements

G.7.1 Constructional requirements
G.7.11 Cable material

The control device shall provided with flexible
cable of appropriate voltage, current and
temperature rating and environmental condition

N/A

G.71.2 Cable anchorage

The cable anchorage shall be such that a force
being applied to the cable is not transmitted to
electrical connections integral to the device

N/A

Movement of the cable intro or out of the control
circuit device shall not cause damage to the
connection or internal parts of the device

NIA

G.7.1.3 Cable entrance sealing means

A sealing means shall provided at the cable
entrance to the control circuit device suitable for
the degree of protection or internal parts of the
device

N/A

G.7.2 Performance requirements

The cable and the cable entrance sealing means
shall be capable of withstanding the tests given in
G.8

N/A

G.8 Tests

The purpose of these tests is to ensure integrity of
the cable anchorage during handling and
instaltation. Once installed, the control circuit
device and cable should be fixed relative to each
other

N/A

G.8.1 Type test

TRF No. IEC60947_5_1D



Page 40 of 65 Repert No. 1307000258HA-003

|EC 60947-5-1

Clause Reguirement + Test Result - Remark Verdict

The following sequence of four test shall be
performed on a representative sample in the
specified order

N/A

G.8.1.1 Pull test

The cable shall be subjected to a steady puil
along the axis of the cahle entry, applied to the
insulating jacket of the cable for a duration of 1
min

N/A

The pull force for a cable diameter greater than or

equal to 8 mm F=160N 7 N/A

The pull force for cable diameters of less than 8
mm shall be of a value of 20 times the external
cable diameter F-= N

Diameter cable = min N/A

G.8.1.2 Torque test

The cable shall be subjected to a torgue of 0,1
Nm ar limited to the value giving an angle of
torgue of 360°

Torgque . Nm NIA

The torque shall be applied clockwise and then
counter-clockwise far 1 min, to the cable at a
distance of 100 mm from the control circuit device
entrance

N/A

G.8.1.3 Push test

The push force shall be applied along the axis of
the cable as close as possible to the cable
entrance

N/A

The force is increased to 20 N. The force shall be
applied for 1 min for each time and with 1 min
pause between applications

NIA

After the tests, no visible damage of the cable
entrance sealing means and no displacement of
the cable shall be chserved

N/A

G.8.1.4 Bend test

The cable shall be loaded and bent in the

following manner: N/A

a) suspend a 3 kg mass by attaching it to the
cable, 1 m from the cable entrance and with the
axis of the cable entrance vertical

N/A

b) tilt the control circuit device 90° to cause a 90°
bend in the cable, maintaining that position for 1
min

N/A

c) tilt the contral device 90° in the opposite
direction relative to vertical so as to cause an
opposite 80° bend in the cable, maintaining the
position for a duration of 1 min.

N/A

G.8.2 Results to be obtained

There shall be no damage to the cable, cable
sealing means, cable enfrance or the electrical
connecting means of the conirol circuit device.

N/A

This will be verified by visual examination and
verification of compliance with the stated IP
designation

See7.1. 11 N/A
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Annex H

Annex H

H.3
H.3.1

Additional requirements for semiconductor switching elements for control

circuit devices
Classification

Semiconductor switching elements

1) Utilization categories (see 4.4. and H.4.2)

2) Electrical ratings based on utilization
categories (see annex A)

N/A

H.5

Product information

The following information shall be given by the
manufacturer;

N/A

Clause 5.1 applies with the following additions:

N/A

Basic rated values and utilization

N/A

a) Voltage drop (H.7.1.1)

NIA

b) Minimum operational current

N/A

c) Off-state current

N/A

d} Making and breaking capacities

AC [DC

N/A

e) Conditional short-circutt current

Normal 1000 A at Ue

MN/A

f) Electromagnetic compatibility, EMC

] environment A
I ] environment B

N/A

H.8

Tests

H.8.1

Type test

Subclause 8.1.2 applies with the following
additions:

H.8.2

Voltage drop (Ua)

The voltage drop is measured across the active
output of the switching element in the ON state
and carrying the current range of [, and I at an
ambient temperature of 23°C + 5 °C and at rated
frequency.

N/A

The measurement is performed with the circuit in
figure H.2, with the switch S closed.

The lcads shall be resistive and R, is adjusted to
abtain the test current with the supply voitage

N/A

Voltage drop at i,

N/A

Voltage drop at I,

N/A
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The measured voltage drop exceed not the N/A
specified value in H.7.1.1
H.8.3 Minimum operational current (I}
The test is performed with the switching element | Ue = vV N/A
connected to a test circuit shown in fig H.2. With | = A
supply voltage (Ue), the switch apen and the m
switching element in ON-state conduction, the
resistive load R, is adjusted to obtain the current
lm
The measured value shalt be according to H.7.1.2 | Min. stated value: .= ___ A N/A
Measured: I,=__ A
H.8.4 OFF-state current (I,)
With the circuit in Figure H.2, and the S switch Ug = \% NJA
closed, the load R is adjusted to obtain the rated _ A
operational current (ls) when the highest supply €
voltage (Ue) is connected to the circuit.
The switching element is then turned off and the
OFF-state current is measurad.
The measured value shall be according to H.7.1.3 | Min. stated value: I,= ___ A N/A
Measured: [=___ A
H.8.5 Making and breaking capacities
Subclause 8.3.3.5 applies N/A
8.3.3.5.2 Making and breaking capacities of switching elements under normal
conditions
contact element (figure / form) N/A
confact polarity N/A
utilization category .....ooooeeiviiiiiiiniieeveee WAC /DG N/A
rated operational voltage Ue (V) ..o __V N/A
rated operational current le (A) or power (KW) ... __ Al KW N/A
TestNo.1 | _ test voltage UUe = 1,1 (V) evvveeoieceeeeceeerd | LTV N/A
Lz, _ Vv
L3; V-
- power factor/time constant ............ccoee 0 | LT N/A
L2:
L3
- make operations: test current [/le (A) ................0 | L1 A N/A
L2: A
L3 A
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- break operations: test current ifle (A) ................ Lt A N/A
L2: A
L3: A
- a.c. test: Inductor shunted by a resistor taking N/A
3% of the total power consumed
- d.c. test: test current increase from zero to
steady-state value within limits of figure 9
S ON-HME (MSB) 1ot ms N/A
- gperating cycles per minute ..........ocveiiieennen. |6 N/A
- number of operating eycles .o...oocooviiiiviir | B0 N/A
-testvoltage Ule =10 (V) oo [ L1V N/A
L2: v
L3 3
- power factor/time constant ... LT N/A
LZ: -
L3: -
- make operations: test current {fle (A) ................ Lt A N/A
L2, A
L3 A
- break operaticons: test current l/le (A) ... (L1 ___ A N/A
L2: A
L3: A
TestNO. 2 |_ on-time (MS) ..o ms N/A
- operating cycles per minute .........c.cccvieee oot | Rapidly N/A
- number of operating eyeles ..o (10 N/A
Test NO. 3 [-0on-time (MS) .o ms N/A
- gperating cycles per minute .........oooocriiiennnn | 60 N/A
- number of operating cyeles ..o 1| 990 N/A
Test No. 4 |- on-tme (MS) v ms N/A
- operating cycles perminute ...l N/A
- number of operating cycles ..............oeeveeennn..... | H00D N/A
Behaviour and condition during and after the test:
- no electrical or mechanical failures N/A
- no contact welding or prelonged arcing N/A
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- no blowing of the fusible efement in the earth N/A
circuit
Dielectric verification:
dielectric test voltage (V) 2 xUe with a min.of N/A
E101010 1Y OO — Vv

8.3.3.5.3 |Making and breaking capacities of switching elements under abnormal
conditions:
contact element {figure / form) N/A
contact polarity N/A
utilization category ..o AC____ —
rated operational voltage Ue (V) oo _V —
rated operational current le {(A) or power (kW) ... A —
Conditions, make/break operations: NIA
-test voltage UWUe =11 (V) .oocoeiviieieiit | L W —

L2: v
L3: V-
- power factorftime constant ..., Lt —
L2:
L3:
- make operations: testcurrent l/le (A) ................0|LT: A —
2___ A
L3 A
- break operations: test current l/le (A) ...l A —
L2: A
L3: A-
- a.c. test: Inductor shunted by a resistor taking N/A
3% of the total power consumed
- d.c. test: test current increase from zero o
steady-state value within limits of figure 9
= 0N-HME {MB) oot ms —
- operating cycles perminute ........oooviiiieeee. | B —
- number of operating cycles ... 110 NIA
Behaviour and conditicn during and after the test: N/A
- no electrical or mechanical failures N/A
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- no contact welding er prolonged arcing

N/A

- no blowing of the fusible element in the earth

circuit

N/A

Dielectric verification:

N/A

dielectric test voltage (V) 2 xUe with min.of 1000V:

N/A

H.8.6

Performance under short-circuit conditions

8.3.4

Performance under conditional shorf-circuit current

contact element {figure / form)

N/A

contact polarity

N/A

Maximum cable length

2m

N/A

type OF SCPD ... e

Fuse gl/gG

ratings of SCPD ..........ccceoee,

prospective current (min-1 kA) ..o :

testvoltage (V) 1,1 xUe e

r.m.s. test current obtained (KA) ...l

power factor (6,5- 0,7}/ Togs

first CO operation by closing the separate making
switch: test (Ip / 1*dt (A7 AS} il

L1 Al

time interval between test (min. 3min) ...

second CO operation by closing the separate
making switch: test (lp / Pdt {A/A%S) ..ol

L1: Al

kA%s

time interval between test (min. 3 min) ...

third CO operation by closing the separate
making switch: test {Ip / 1%dt (A/A%S) ..o

L1: Al

kA%s

8.3.4.4

Condition of the switching element after the test

switching elements open by the normal actuating

system

N/A

Dielectric verification:

N/A

dielectric test voltage (V) 2 xUe with min.of 1000V:

N/A

H.8.7

Verification of electromagnetic compatibility

H.8.7.1

General

N/A
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Emission and immunity tests are type tests and
shall be carried out under the following commeon
conditions

N/A

The switching element is mounted in free air
connected to a load corresponding to the rated
operational current {le) and is supplied with its
rated operational voltage (Ue}, or the maximum
veltage of its voltage range

NIA

The connecting leads shall be 2 m length

NIA

The tests shall be performed:
a) with the switching element in the ON-
state
b) with the switching element in the OFF-
state

N/A

H.8.7.2

immunity

H.8.7.2.1

General

Performance criteria are based on the
acceptance criteria in table 24 of IEC 60947-1

N/A

H.8.7.2.2

Electrostatic discharges

The test shall be performed according to IEC
651000-4-2 and Table H.1

N/A

H.8.7.2.3

Radiated radio-frequency electromagnetic fields

The test shall be performed according to IEC
§1000-4-3 and Table H.1

N/A

H.8.7.2.4

Electricat fast transients/bursts

The tesi shall be performed according to IEC
61000-4-4 and Table H.1, with the connecting
leads of the device placed in the capacitive ¢clamp

N/A

H.8.7.2.5

Surges

The test shall be performed according to IEC
81000-4-5 and Table H.1, with the following
additional requirements in order to simplify the
test procedure without impairing the validity of the
verification of the EMC reguirements:

N/A

- the switching element is powered during
the test

- the test impulse shall be applied:

- a) between terminals intended o be
connected to the power supply

- b) between each output terminal and
each terminal intended to be connected
to the power supply

N/A

Three positive and three negative impulses shall
be applied between each two points at intervals of
notless than 5 s

N/A

H.8.7.2.6

Conducted disturbances induced by radio-frequency fields

The test shall be performed according to IEC
61000-4-6 and Table H.1.

N/A
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H.8.7.2.7 |Power-frequency magnetic fieids

The test shall be performed according to IEC N/A
61000-4-8 and Tabie H.1.

Applicable only to equipment containing devices
susceptible to power-frequency magnetic fields

H.8.7.2.8 |Voltage dips and interruptions

The test shall be performed according to |EC N/A
61000-4-11 and Table H.1.

Applicable only to a.c. switching elements

H.8.7.3 Emission

The test shall be performed under worst case N/A
conditions according te CISPR 11 Group 1, Class
A, and 7.3.3.2 of IEC 80947-1

These limits are given for switching elements NOTICE N/A
exclusively intended for use in industrial
envirenment A. When they can be used in
domestic environment B, the following notice shall
be included in the instructions for use

This is a Class A product. In a
domestic environment this
product may cause radio
interference in which case the
user may be required to take
adequate measures
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Annex J

Annex J | Special requirements for indicator lights and indicating towers
J.3 Classification
Indicator lights may be classified by: N/A
rated electrical power N/A
colour N/A
Fixing hole diameter N/A
Means of connection N/A
Nature of current and frequency N/A
Nature of light source N/A
Type of lamp socket N/A
J.4 Characteristics
4 Rated operational voltage of an indicator light v N/A
149 Rated thermal power of an indicator light W N/A
143 Rated values of the lamp
15 Product information N/A
a - manufacturer's name or trademark N/A
b - type designation or serial number N/A
¢ — the following markings shall appear on the N/A
indicator light
1 rated voltage of indicator light N/A
2 rated voltage of the lamp N/A
3 rated power of the lamp or its type designation, N/A
or rated current for a LED
J.6 Normal service, mounting and transport conditions
There are no supplementary requirements N/A
J.7 Constructional and performance requirements
Clause 7 applies with the following additions N/A
J.7.1.12 Indicator lights with build-in transformers
The transformer shall have separate windings N/A
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it is assumed that this condition is fulfilled if the
indicator light passes the {est described in
8.3.3.4.1

N/A

J.7.21.6 Limits of operaticn

The limit value of the supply voltage at the
terminals of the indicator light shall be 1,1, times
the rated operational voltage

N/A

This requirement is verified only for indicator
lights with built-in transformer according the test
described in J.8.3.3.3

N/A

J.7.2.5.1 Short-circuit withstandability of build-in transformer

The transformer shall be able to withstand the

short-circuit of its secondary winding. N/A

It is assumed that this condition is fulfilled if the

indicator light passes the test described in 8.3.3.3. NIA

J.8 Tests

J.8.3 Tests for indicator lights and indicator towers

The tests are type tests. No additional test(routine

test or special test) is described in this annex N/A

Each of the tests in J 8.3.3.3, -3.4, -4, and j.8.4

shall ba made on new apparatus N/A

J.8.3.3.3 Temperature-rise test

a) If the indicator light has the same rated thermal
power (see J.4.2) regardiess of mounting
conditions , a single test is made in an insulated
enclosure.

N/A

b) If the rated thermal power (see J.4.2) is
dependent on the mounting conditions, two tests
are made:

N/A

- on a steel plate, and
- in an insulated enclosure
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¢) Mounting on a steel plate N/A
Five indicator lights fitted with green lenses are
fixed in accordance with the following diagram on
a steel plate 2 mm thick, painted black
The plate is located vertically on a table and the
indicator lights are supplied at their rated voltage | Ytest ——V N/A
The duration of the test shall be such that a N
steady-state temperature is reached A
d) Mounting in a insulating enclosure N/A
The test described in item ¢) is carried out again.
With the lights into an enclosure of insulating
material, such as bakelite-coated paper 2 mm
thick
The plate is located vertically on a table and the
indicator lights are supplied at their rated voltage Utest Vv NIA
The duration of the test shall be such that a N/
steady-state temperature is reached A
Results obtained on the follow points: N/A
- on the body of the indicator light K (allowed K) N/A
- on the ferminats K (allowed K) N/A
- on the accessible part of the lens K (allowed K) N/A
fy For indicating towers, an arrangement of 5 units
shall be mounting in vertical pasition. The shall be Utest___V N/A
loaded maximum power of the lamp at the
nominal voltage
The duration of the test shall be such that a N/A
steady-state temperature is reached
Eo?pSetrhe accessible part of the centre lens of the K (aliowed K) N/A
None of the corresponding temperature rises A
exceed the limits of 7.2.2 of IEC60847-1 N
J.8.3.3.4 Dieiectric tests
Clause 8.3.3.4 applies N/A
J.8.3.3.4.3 |iIndicator lights with build-in transformers
Two additional dielectric tests shall be made, the NIA
duration of each being 1 min
- between the primary and secondary windings of )
the transformer with the test voltage value Utest: ____ V N/A
specified in 8.3.3.4
- between the secondary windings of the N/
transformer and the frame of the indicator light wit A
a test voltage of 1000 V
J.8.3.4 Short-circuit test (on huilt-in transformer, if any)
The test are made under the following N/A
conditions:
- primary voltage: 1,1 x Ue Utest: v NJA
- ambient air temperature: 20 °C £ 5 °C Ambient : oc NJA
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- duration: 1 h N/A
The transformer shall be short-circuit by a N/A
conductor of negligible impedance
After the test and after cooling to ambient, NJA
temperature, the transformer withstand the
dielectric test defined in J.8.3.3.4.3

J.8.3.3.4.3 |Indicator lights with build-in transformers
Two additional dielectric tests shall be made, N/
the duration of each being 1 min A
- between the primary and secondary windings i
of the transformer with the test voltage value Utest ____V N/A
specified in 8.3.3.4
- hetween the secondary windings of the N/
transformer and the frame of the indicater light A
wit a test voltage of 1000 V

J.8.4 Shock and vibration

J.8.4.1 Direct mounting

J.8.411 General

An indicating tower with five signalling units shall | jtest: vV N/A
he mounted as stated by the manufacturer -
without extension poles and the upper three units
powered at the rated voltage

The test shall be performed as follows N/A

J.8.4.1.2 |Shock

In accordance with |EC 60068-2-27 with the N/A
follow conditions

Six shocks applied in each direction along three | - PulSe shape :half-sine N/A

perpendicular axes (a total of 36 shocks): - peak acceleration: 15 g,
- duration of pulse: 11 ms

J.8.4.1.3 Vibration

In accordance with IEC 60068-2-6 with the - frequency range:10 to 55 Hz N/A
following conditions, along three mutually - amplitude: 0,5 mm _
perpendicular axes: - sweep cycle duration: 5 min

- duration at resonant frequency
or at 55 Hz: 30 min in each of
the 3 axes (80 min in total)

J.8.4.2 Indirect support mounting

tf the product literature includes other allowable N/A
mounting conditions (e.g. pole mounting), the
ranufacturer shall state the severity level for
shock and vibration tests at which the
requirements of J.8.4.3 are met

J.g43 Resuits to be obtained

After the tests, no visible damage shall be N/A
observed and the signalling shall not be impaired
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J.85 Degree of protection for indicating towers
If the manufacturer declares a degree of N/A

protection, the test shall be conducted according
to Annex C of IEC 60847-1 with all removable
parts equipped as in normal service,
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Annex K

Annex K | Special requirements for control switches with direct opening action
KA1 General
K.1.1 Scope

All control switches with direct opening action
shall atso comply with the relevant requirements
of the standard and, where applicable. To these
given in Annexes F, G, H and/or J

N/A

K3 Classification

There are two types of controf switches with direct

opening action:; [ type 1

Lltype 2

K4 Characteristics

K.4.3.1.2 |Rated insulation voltage { min. 250 V) Ui: Vi N/A

K.4.3.2.1 Conventicnal free air thermal current (min. 2.5 A) | lth: A N/A

K44 Utilization categories for switching elements (AC- N/A
15 or DC-13)

K.5 Product information

Clause 5 is applies with the following additions N/A

K.5.2 Marking

K527 Every contact element with direct action shall be @ i

marked on the out side by the symbol

|IEC 60617-500226 (2001-07)

K.5.2.8 Electrical separation for change-over contact element

Change-over contact elements with four terminal
shall be indelibly and legibly marked with the
retevant form Zap or Zebu as state in Figure 4.

N/A

K.5.2 Additional product information

K.5.4.1 Actuator travel and operation force

The manufacturer shall state the following

a) the minimum direct opening force mm N/A

b) the minimum force to achieve direct opening N N/A
action of all break contacts —

c) the maximum fravel including travel beyond the

minimum travel position — mm N/A

d) for limit switches only the maximum speed of

actuation N/A

e)for limit switches only the maximum frequency

of actuation —_/min N/A
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These statements shall appear in the marking or

on the circuit diagram or other documents N/A

K.5.4.2 Short-circuit protection

Type of short-circuit protective device shall stated
either as marking on the switch or in the
installation instruction

N/A

K.6 Normal service, mounting and transport conditions

Clause 6 applies, with the following additions:

K.6.1.1 Ambient air temperature

Sub clause 6.1.1 of IEC 60947-1 applies, except N/A
for position switches with direct opening action, for
which the upper and lower limits of temperature
are respectively +70 °C and +25 °C, and the
average temperature, measured over a period of
24 h, does not exceed +35 °C

K.7 Constructional and performance requirements

Clause 7 applies with following additions: N/A

K.7.1.4.3.1 | Robustness of the actuating system

The actuating systemn shall pass the test described N/A
in K.83.7

K.7.1.4.3.2 | Directness of the opening action

The centrol switch with direct opening action shall N/A
pass the tests K.8.3.4, K.8.3.5 and K.83.7 without
any deformation that would reduce the impulse
voltage withstand across the contact gap.

K.1.4.5 Automatic opening of called operated control switches

In case of failure of the cable or its anchorage N/A
automatic return to open position

K.7.1.4.6 |Conditions for direct opening action

Parts of travel that separates the contacts, shall N/A
have no resitient member (springs) between the
moving contacts and the point of the actuator fo
which the actuating force is applied

K.7.1.4.6.1 | CONTACT ELEMENTS TYPES

Control switches with direct opening action may N/A
provided with snap-on or dependent action contact
elements

Break-contact shall be electrically separated from N/A
each other and from the operating make-contact
element

If C or Za change-over contact elements, only 1 N/A
contact element shall be used, and in case of
Zehu change-over, both may be used
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K.7.4.5.3 |Actuator travel indication

In order to facilitate the setting-up of the switch N/A
actuator in relaticn to the external operating
means, the switch may include means for indicting
the minimum travel

K8 Tests

In addition to clause 8, and Annex, the following applies N/A

K.8.3.1 Test sequences

Clause 8.3.1 applies with the following additions: N/A

TEST SEQUENCE VII (SAMPLE 7)

Mechanical operation of position switches with direct opening action

K.8.3.5 Test no.1 - Mechanical operation of position switches at limits of -
temperature.

K.8.3.6 Test no.2 — Verification of direct opening action

N/A

K.8.3.5 Mechanical operation of position switches at limits of temperature.

The position switch shall be conditioned at 70°C N/A
FOr 8 NOUMS ..o .

After 8 hours the contact shall be loaded with the N/A
maximum rated operational current for 10 min. :

The contact then be operated 10 times by the N/A
application of the force stated by the
ManUfaCturer ... e : F= N

The test shall be repeated, the switch shall be N/A
conditioned at - 25 °C for 8 hours ............... .

The contact then be operated 10 times by the N/A
application of the force stated by the
manufacturer ..., ; F= N

K8.3.6 Verification of direct opening action

Impulse voltage test over the open position of the N/A
contacts at 2500 V or for position switches for
isolation in accordance with table 14 of IEC 60
847-1 or as declared Uimp by the manufacturer

5 positive and 5 negative impulses are applied test voltage: \ N/A
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TEST SEQUENCE VIl (SAMPLE 8)

K.8.3.7 Verification of robustness of the actuating system

K.8.3.7 Verification of robustness of the actuating system

Closed break contact(s)shall be loaded w;th a N/A
force F1of 10N ...

Stated openings force shall be applied to the N/A
actuator through the direct opening travel....: F2 = N

After the test the actuating system and / or N/A
contacts shall remain functional ................... :

Impulse voltage test in accordance with K.8.3.6

Impulse voltage test over the open position of the N/A
contacts at 2500 V or for position switches for
isolation in accordance with table 14 of IEC 60

947-1 or as declared Uimp by the manufacturer \
5 positive and & negative impulses are applied test voltage: \' N/A
K.8.3.4 Performance under conditional short circuit current

Sub clause 8.3.4 applies with the following
additions:

K.3.4.2.1 | Verification of the conditional short-circuit current samples 4, 9 10

The test shall be made as stated in 8.3.4.2,

except that the current is made by a direct NIA

opening contact element and not by the additicnal

switching device and the test is made on

the device by making the current three times by

the same contact element in a single phase

circuit,

For type 2 control switches, the contact element N/A

shall be chosen at random

Performance under conditional short-circuit current

contact element (figure / form) NIA

contact polarity N/A

Y€ OF SCPD coovvovieereeceseesresssrees st | T USE GL/GG —

ratings of SCPD ...ovovvovveoriooovereeeeorcseeienenans | — PV N/A
rospective current (min- 1T kA) .. : kKA N/A

test voltage (VY UiJe =11 (V) o, L1 \ N/A

r.m.s. test current obtained (kA) ..o | LT kA N/A

power factor (max. 0,7) N/A
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SAMPLE 4 N/A
first C operation by closing the switch element L1 A/ KkA%s N/A

(Ip £ 12dt (AT AZSY oo, L1 A/ kA%

LAY kA%s
time interval between test (min. 3 min} ... N/A
second C operation by closing the switch element (L1: _ A/___ kA’s NIA
(Ip / BAt (AT AZS) oo L1 Al kA%

L1: Al kA’s
time interval between test (min. 3 min) ................ : N/A
third C operation by closing the switch element: L1: A/ kA% N/A
(Ip /12t (AT AZS) oo sl A kA%

L1: Al kA’s
SAMPLE 9 N/A
first C operation by closing the switch element L1: A/ kA% N/A
(Ip 7 1At (AT AZSY oo L AL kA%s

L1; Al kA%s
time interval between test (min. 3 min) ............... : N/A
second C operation by closing the switch element |L1: A/ kA%s N/A
(1D F 12t (AT AZSY oo L1 A kA%

L1: Al kA’s
time interval between test (min. 3 min) ............... N/A
third C operation by clasing the switch element; L. A/___ kA% N/A
(Ip/ Pt (ATAZS) oo L1 AL kA%

L1: Al kA%s
SAMPLE 10 N/A
first C operation by closing the switch element L1 A/ kA% N/A
(1D / BAt (AT AZS) oo LT A kA%

L1: Al kA%s
time interval between test (min. 3 min) ................ N/A
second C operation by closing the switch element [L1: A/ kA’s N/A
(Ap /120t (A7 AZ8) oo LT AT kA%s

L1: Al kA%s
time interval between test {(min. 3min} .............. N/A
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third C operation by closing the switch element: Lt Al kAZs N/A
(IR 712t (AT AZS) oot LG Al kAZs
L1: Al kA%s
After the test the actuating system and / or N/A

contacts shall remain functional .................. :

impulse voltage test in accordance with K.8.3.6

Impulse voltage test over the open position of the N/A
contacts at 2500 V or for position switches for
isclation in accordance with table 14 of IEC 60
947-1 or as declared Uimp by the manufacturer Vv

5 positive and 5 negative impulses are applied test voltage: A N/A
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Annex L

Annex L |Special requirements for mechanically linked contact elements

L.1 General

This annex applies to mechanically linked
auxiliary contact elements included in control
circuit devices where actualing force is provided
internally, such as contactor relays

N/A

Linkage between the auxiliary and main contacts
is not covered by this annex

N/A j

L.5 Product information

Clause 5 applies with the following addition N/A

L.5.2.7 Mechanically linked contact elements identification and marking

Mechanically linked contact elements shall be N/A
clearly identified:

- on the control circuit device itself;
- orin the manufacturers documentation
- or both

N/A

The mechanical linkage shall be identified in circuit N/A
diagrams by a double parallel line connecting a
filled circle on each of the mechanically linked
contact symbols.

TG e

If the devices containing some or all mechanically N/A T
linked contacts are marked, the symbaol shown
shall be used

L7 Constructional and performance requirements

Clause 7 applies with the following addition;

L.7.1.9 Requirements for mechanically linked contact elements

While any of the n Make contact element(s) is N/A
closed, none of the m Break contacts element(s)
shall be closed

While any of the m Break contact element(s) is N/A
closed, none of the n Make contacts elernent(s)
shail be closed

L.8 TESTS

Clause 8 applies with following addition:

Special test for mechanically linked contact

L.8.4. clements

This special test shall be carried out on a sample
of (m+n) products where m is the number of
break contacts elements and n is the number of
make elements

N/A
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A different sample is used for each test N/A

The test shall be carried out on products in new

and clean condition N/A

The test procedure shall be as follows: N/A

test of NC .
a) test of contact N/A

1) the NC contact elemenis shall be maintained in
the closed position e.g. by welding or gluing each
point of contact (e.g. for double breaking contact,
welding is done at the two contact points) The
thickness of welding or gluing shall be such that
the distance between contacts is not modified by
more than 0,02 mm

N/A

2)an actuating force shall be applied by

energizing the operating coil at 110 % of its rated N/A

voltage
3) while applying the force, an impulse fest

voltage of 2,5 kV (1,2/60 us at sea level,
correction should be made according to table 12
of IECE0947-1 shall be applied across every NC
contact. There shall be no disruptive discharge

N/A

t :
b) test of NO contact N/A

1) the NO contact elements shall be maintained in
the closed position e.g. by welding or gluing each
point of contact (e.g. for double breaking contact,
welding is done at the two contact points) The
thickness of welding or gluing shall be such that
the distance between contacts is not modified by
maore than 0,02 mm

N/A

2)an actuating force shall he applied by de-

energizing the operating coil N/A

3) white applying the force, an impulse test
voltage of 2,5 kV (1,2/50 ys at sea level;
correction should be made according to table 12
of IEC80947-1 shall be applied across every NO
contact. There shall be no disruptive discharge

N/A
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Annex M

Annex M | Terminal marking, distinctive number and distinctive fetter for control

circuit devices

.1 General

This annex applies to control switches and
contactor relays irrespective of their construction,
having terminal marking.

M.2 Terminal marking rule

M.2.1 General

Terminal marking in accordance with this annex is
based, in principle, on a two-digit number.

M.2.2 Function digit

Sub clause L.3.2.1 of IEC 60947-1 applies.

M.2.3 Sequence digit

The tens digit is a continuous sequence number
beginning with 1 (except for control switches
designated 01 and contactor relays designated
01E), independent of the contact function

N/A

Terminals belonging o the same contact are

marked with the same sequence digit. N/A

For contactor relays having 10 contact elements,

the sequence digit 0 is used instead of 10. NIA

The sequence digit may be omitted from the
terminal marking only if additional information
provided by the manufacturer or the user clearly
gives such digit.

N/A

M.2.4 Numbering method

The contact terminals shall be numbered
sequentially from left to right on the device; for
devices with tiers of terminals, the numbering
shall begin with the tier nearest to the mounting
level.

N/A

M.3 Distinctive number distinctive letter

M.2A1 General

The quantity and type of the contact elements of a
controf switch according to this annex are
indicated by a distinctive number. Contacis of
contactor relays are indicated by a distinctive
number followed by a distinctive letter.

N/A

M.3.2 Distinctive number
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The first digit of the distinctive number gives the
guantity of make contact elements and the
second digit the quantity of break contact
elements. The third digit, if any, shall give the
quantity of change-over contact elements in
control switches.

N/A

M.3.2 Distinctive letter

The distinctive lstter indicates the location of the
contact elements of a contactor relay in
relation to each other and their terminal marking.

N/A

M.4 Terminal numbering sequence

For control switches having the same distinctive
number, the terminal marking is specified in
Table M.1.

N/A

The position of the contact elements of the control
switch need not correspond to that shown
on diagrams of Table M.1.

N/A

M.5 Contactor relays designated by the distinctive letter E

For contacter refays having the same distinctive
number and the distinctive letter E,
independently of their construction, the sequence
of the contact elements within the device is
specified in accordance with the diagrams of
Table M.2.

N/A

M.6 Contactor relays designated by the distinctive letter X, Y orZ

M.6.1 Contactor relays designated by the distinctive letter Z

If the location of the contact elements within the
device (but not the terminat marking) differs
from the provisions of Clause M.5, the device
shall be desighated by the distinctive letter Z
instead of the distinctive letter E.

N/A

M.6.2 Contactor relays designated by the distinctive letter X

If the location of the contact elements within the
device and the terminal marking both differ

from the requirements of Clause M.5, the device
shali be designated by the distinctive letter X
instead of the distinctive letter E.

N/A

The device shall comply with the requirements of
Clauses M.2 and M.3. N/A

M.6.2 Contactor relays designated by the distinctive letfer Y

Devices consisting of combinations of contact
elements and terminal marking in accordance
with Table M.3 shall be designated by the
distinctive letter Y instead of the distinctive letter
E.

N/A
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TABLE 1: TEMPERATURE RISE MEASUREMENTS ON
temperature rise dT of part: phase dT (K} required d¥
(K}
LT1-D951
Auxiliary terminai{NQO) 14 22 (Max.) 65
Auxitiary terminal(NC) 13 22(Max.) 65
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