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‘ Testing procedure and testing location:
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Testing location/ address........................

B Associated Laboratory:
Testing location/ address.........cccccinne!
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Inspection Center of Products’ Quality of Low Voltage Electric
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P_R.China W

Mathew Shen
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Jim Hua

Testing procedure: TMP
Tested by (name + signature)...._:

Approved by (+ signature) _......... -
Testing location/ address...................... :

[] Testing procedurs: WMT
Tested by {(name + signature)......
Witnessed by (+ signature)..........
Approved by (+ signature)
Testing location/ address................... 5

[0 Testing procedure: SMT
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Testing locationf address ...

[[] Testing procedure; RMT
Tested by (name + signature)......
Approved by (+ signature) ...
Supervised by (+ signature) __.....:
Testing location/ address _............. ASRE
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Summary of testing:

Number of tests for test procedure, according o lable 8a and table 10

Adjustable Test sequence and number of samples
No.of | curent In
poles “’:‘{1’:9 (A) A | ™ | m®™ | v | v | AnnexB | AnnexC | AnnexH | Annex M
iP 24-32 3z - 1 1 - - 1
P o-14 14 1 1
P 6~10 10 1 . -
ar 0,1~0,18 0,18 1 - - - - - z
Mote: a) Short-circuit capacity tests performed on different voltage and corresponding ratings.
Tests performed (name of test and test clause): Testing
location:
8.3.3.1 Tripping limits and characteristics ACTL
8332 Dislectric properties ACTL
B.3.33 Operational performance capability ACTL
B.334 Overload performance ACTL
8335 Varification of dielectric withstand ACTL
8338 Verification of temperature rise ACTL
B.33.7 Verification of overload releases ACTL
8338 Verification of undervoltage and shunt releases (if applicable) CBTL
8.3.3.9 Verification of main cantact position (for circuit breakers suitable for isolation} CBTL
8.341 Service short-circuit breaking capacity ACTL
B.34.2 Verification of cperational capability ACTL
B343 Verification of dielectric withstand ACTL
8344 Verification of temperature rise ACTL
B.345 Verification of overioad releases ACTL
B.3.51 Werification of overload releases ACTL
8352 Ultimate short-circuit breaking capacity ACTL
8.352 \erification of dielectric withstand ACTL
Annax B ACTL

TRF No. IECE0847_2F
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Summary of compliance with National Differences:
N/A

Copy of marking plate:

TM2-E32 24-32A

EN/IEC60947-1
EN/IEC60947-2

EN/IEC60947-4-1

Ue(max):415V~,50/60Hz
Ui:6o90v cat.A Uimp=6kV

lcu=10KEA, lcs=5KA

TRF No. IECS0847_2F
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mmmunﬁm‘m
3 Ciassification

3.1. Utization category. (AorB). ...
3.2 Interruption medium: (air, vacuum, gas Break).. .
3.3. Design: (open construction, mouldedcase) ... . .-

3.4 Method of controlling the operation mechanism:
{d&pamﬂmmﬂnwm dependem
power, independent power ) _. PR

3.5. Suitability for insulation: (suitable, not -suitable).... ...

3.6. Provision for maintenance: {rrm non
maintainable).. . EU— e e et

3.7 Method of instailation: (ficed, plug in. withdrawable:
38 Degreeofprotection- (IPcode) . ... . . .

4 7. Type of release (thermo-magnetic / electronic) . ... ..

48 tmnmrnmmmm}
Type and charactenstics of SCPD.... N

ramwmmhiﬂr{m?
Environment Aor B

Circuit-breaker for use on phase-sarthed systems . .. ...

Circuit-breaker foruseinTsystems_. ... . . ...
Rated and limiting values, Main CIcUit ..o e v
- rated impulse withstand voltage: Uimp (kV).....................-
- rated operational current e (Ao
o N GO o5t it i A A ]
- conventional free air thermal cumrent: ith (A) ... ..o
- conventional enclosed thermal current: ithe (A) ... ... ...

~numbar of Polas . ... e s v e
- rated frequency: (HZ) ... e
-integral fuses (rated valUueS) ... .......mcinniamisisoninn |

- current rating for four-pole circuit-breakers: (A).. ...

© NA

NIA
N/A
Yes

415

Rated duty

SAIOUE UMY i o s s

- uninterrupted duty: 1 (A) e

rated short-time making capacity; lem (KA)........oooo.

rated ultimate shori-circuit breaking capacity: lou (kA). ...

See page 9

TRF No. IECB0947_2F
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rated service short-circuit breaking capacity: les (kA).. ... . Seepage ¥
rated short-time withstand current: low (KA/S) .., .t NIA
Control circuits : ) '
Electnical control circuits -

~kind of current: (AC, DC) ..o MY ATT Sl . 1

-rated frequency: (Hz) .. .. s e NFA

- rated control circult voltage: Uc ( nature, frequency, V) ... N/A

- rated control supply voltage: Us (nature, frequency V) ... NIA
Air supply control circuits: {pneumatic or electro-pneumatic) :

-rated pressure and S Mt . .o T NEA
- volumes of air, at atmaspheric pmssura raqulrad for eanh
closing and each opening operation.. ST | 1/
Awxiliary circuits -

Rated and limiting values, auxillary cireuts ...

- rated operational voltage Ue (V)........cooccoovoecnn . NIA
- rated insulation voltage: Ui (V). .. WA
- rated operational current le (A). .0 NIA

= KInd SR numant. st i a e U
- rated frequency; (HZ) ..o NI
=number of Gircuils e D NEA
- number and kind of contactelements...............ccot NIA
- rated uninterrupted current: I (A).........oo oot NIA
- utilization category: (AC, DC, current and voltage) .._.......: N/A
Short-circuit characteristic :

- Rated conditional short-circuit current (KA) oo NIA
- Kind of protective device ........... v aminecssssssececiean s NAA

TRF No. IEC60947_2F
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o T P T A
) P i i T s wa

2)Overcurentrelease . .

B InSaMENBOUS. ... .. st aes e T O

€] inverse time delay .. PRI TR IS Lo e ST PRI C A 3

-independentofpreviousioad .. ... . . . NA

R i

reease; . ... S {1
E}Ummrﬂmeﬁwnpmhg} E—— . | |
Characteristics -

1) Shunt release and undervoltage release (for cpening). ...

- rated control circuit voltage: Uc ( nature, frequency, V) ... N/A
« KNG OF CUITBII ..... .. ..o oo s o eaasnamrmmerarapramsnasm o senesasre s NI
- rated frequency: (fAC).......cccvecee . NIA

SKINA OF GUITBNE s et . AC

- current setting (or range of Seftings) ... ... :““’“ time m;ﬁ,,l"

-1 i . Inverse time delay: 1,081, 22h, 1,30/,<2h
time settings (or range of setlings).. ... ... ... g " 0,8x10l, 20.28. 12x10l, <028

TRF No IEC60947_2F
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Teet tom partieylBre: ..o b s e s

Classification of installation and use... ..o

Installed by screws

Supply ConNNECHON ... s cesas s veenenes A
Possible test case verdicts:

- test case does not apply o the testabject ... ... NA

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

- test object does not meet the requirement............... F (Fail)
?esung R S

Dale of receipt of lest item ... July 01, 2013

Date (s) of performance of tests... ..., -

Form July 01, 2012 lo October 18, 2012

General remarks:

Factory: Same as applicant.

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

This report shall nol be reproduced, except in full, without the written approval of the 1ssuing testing laboratory.
"(See Enclosure #)" refers to addifional information appended to the report.

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

Note: This TRF includes EN Group Differences together with National Differences and Special National
Conditions, if any. All Differences are located in the Appendix to the main body of this TRF.

Throughout this report a comma-{peiat) is used as the decimal separator.
This test report is valid only being read together with the test reports of 1307000285HA-002

TRF No. IEC60947_2F
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General product information:

I Raled

" Current 415V

- icu lcs
(kA) (kA)

0.1~0.16 50

0.16~0.25

0.25~04

0.4~0.63

1~1.6

1.6~2.5

2.5~4

4~6.3

50
50
50
50
| 063~1 50
50
50
50
50
50

6~10

9-14 10

13~18 10

17-23 10

20~25 10

ulelololo|3 8858|5888

24-32 10

Ue=415V (3P), Ui=690V, Uimp=6kV, Cat. A

TRF No. IECB0947_2F
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IEC 60947-2

Clause

Requirement + Test

Result - Remnark

Verdict

52

'MARKING

a)

visible and legible when the circuit-breaker is installed.

The following data shall be marked on the circuil-breaker ilself or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are

- rated current;

24-32A

- sultability for isolation, If applicable, with the symbol
—

- Indication of the open and closed positian;
with O and | respeciively, if symbols are used

ION and O OFF

.I h]

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

- type designation or serial number

™2

- IEC 608472 if the manufacturer claims compliance
with this standard.

|IEC/EN B0047-2

- utilization category

A

- rated operational voltage(s) Ue

415V~

- Circuil-breaker for use in IT systems;

| Circuit-breaker for which all values of raled voltage

| have not been tested according to annex H or are not
covered by such testing, shall be identified by the

symbol'<> which shall be marked on the circuit-
breaker immediately fellowing these values of raled
voltage

MIA

- value (or range) of the rated frequency and/or
the Indication DT (or symbal)

50/60Hz

- rated service short-circuit breaking capacity, Ics

BkA

- rated ultimate short-circuit breaking capacity. lcu

10kA,

- rated shorl-time withstand current, {lcw) and
associated shari-time delay, for utilization
category B

NIA

- line and load terminals, unless their connection is
Immaterial

“1L1,3L2,5L3°,2T1,4T2 673"

- neutral pole terminals, if applicable, by the letler N

NiA

- protective earth terminal, where applicable, by the
symbol acc. 7 1.6.3 of part 1

N/A

- ref. temperatura for non-compensated thermal
releases, if diferent from 30°C

MIA

TRF No. IECE0847_2F
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i IEC 60947-2
Cizuse  |Requirement + Test Result - Remark Verdict
cl Marked on the circuit-breaker as specified in item b}, or shall be made available in the
manufaciurers published information:
- rated short-circuit making capacily (lem) M/A
(if highar than specified in 4 3.6.1)
- rated Insulation voltage. (Ui} if higher than the 690V~ P
maximum rated operational vollage)
- raled Impulse withstand voltage (Uimp), when BkW P
deciared
- poliution degree if other than 3 N/A
- conventional enclosed thermal current (Ithe) if M/A,
different from the rated current
- |P Code, where applicable: MIA
- minimum enclosure size and ventilation data (if any) MIA,
to which marked ratings apply:
- detalls of minimum distance between circuit-oreaker MiA,
and earthed metal parts for circuit-breaker intended for
use without enclosure:
- r.m.s sensing if applicable, according to F.4.1.1 N/A,
suitability for emvironment A or B NiA
d) The following data conceming the opening and closing devices of the cirgult-breaker
shall be piaced either on their own nameglates or on the nameplate of the circult-
breaker,
- rated control circuit voltage of the closing device, and MIA,
rated frequency for AC:
- rated control circuit voltage of the shunt release NIA,
and/ar of the under-voltage release, and rated
frequency:
|- rated current of indirect over-current releases: NiA
- number and type of auxiliary contacts and kind of N7&,
current, rated frequency (if AC) and rated voitages of
the auxiliary switches, if differant from those of the
main clrouit.
) Terminal shall be clearly and permanently identified in acc with |EC 60445 and annex
Ll
- line terminal *1L1,3L2.5L3" e
- load terminal "FT1AT26TY P
- neutral pole ferminal "N* A
- protective earth terminal @ N/A
- tarminal of coils (A/B) MNIA
- ferminal of shunt release (B ) MIA,

TRF No. [EC60047_2F
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IEC 60947-2

Clause

Reguirement + Test

Result - Remark

Verdict |

- terminals of under-voitage release (D)

NIA

- terminals of interiocking electromagnets (E)

N/A

- terminals of indicated light devices (X)

N/A

- terminals of contact elements for switching devices
(no)

N/A

7.1

CONSTRUCTION

711

Withdrawable circuit-breaker

N/A

In the disconnected position {main- and auxiliary circults)

Isoiating distances for circuit-breaker suitable for
isotaling warranted:

NiA,

Mechanism fitted with a reliable indicating device with
indicates the position of the isolating contacts

N/A

Mechanism fitted with Interlocks which only permit the
isolating contacts to be separate or re-closed when
main contacts are open

N/A

|Mad1.anmm fitted with imteriock, which only permit
| the main contacls to be closed when the isolating
| contacts are fully closed.

N/A

Mechanism fitted with interlock, which oniy permit
the main contacts to be clesed when In disconnected
position.

N/A

The isolating distances betwean the isolating contacts
cannot be inadvertently reduced.

WA

7.1.2.1
parl 1

Resistance to abnormal heat and fire

713 part 1

Current-carrying paris and their connection

714

Clearances and creepage distances:

withstand voltage. (Limp.}

For circuit-breakers for which the manufaciurer has decfared a value of rated impulse

Clearances distances.

- Uimp Is given as:

BkV

- max_value of rated operafional voltage to earth

- neminal voltage of supply system.

690V~

- pvervoltage calegory,

- pollution degree:

- field-In or homogensous:

Field-in

- minimum clearances (mm):

55

TRF No. IECS0947 2F
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IEC 60947-2

Clause

Requirement + Test

Result - Remark

| - measured clearances (mm),

G (by gauge)

Creepage distances:

- rated insuiation voitage Ul (V)

880

- polution degree

3

- comparative tracking ndex (V)

176

- material group

| - minimum creepage distances (mm)

10

——T

i-nmumduwdm{m]

>12(by gauge]

715 pant

Actuator

ALY
part 1

Insulabon

The actuator of the equipment shall be insulated from
the ve parts for the rated insulabion voltage and, il
appicable. the rated impuiss withstand voltage

if it is made of metal. t shal be capable of being
‘sat connected 10 a protective conductor
undess it 1s provided wiih additonal refable insulation

MN/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, shail aiso be insulated

| from ive parts for the rated insulation voltage

NIA

7152

Direclion of movement

The direction of operation for actuators of devices
shail normally conform o [EC 60447

| Where devices cannot conform o these requirements,
leg due to special appications or alemative mounting
 positions, they shall be clearly marked such that there
|is no doubil as to the "T" and "0" positions and the

| direction of operation

7T1Gpart1

Indication of contact position

7.161
part 1

Indicatng means

' When an equipment is provided with means for
positions shall be unambiguous and clearly indicated

This is done by means of a position indicating device
(see 23.18)

accordance with |[EC 804172

| If symbois are used, they shall indicate the closed and open position respectively, in

-B0417-24EC-5007 |  On (power)

| ON

TRF No. [ECB0847_2F
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IEC €0947-2

Clause

Requirement + Test

Result - Remark

| Verdict

- 60417-2-IEC-5007 0 Off (power)

O OFF

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
symbal "0"

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

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

7182
part 1

Indication by the actuator

When the actuator is used to Indicate the position of
the contacts, it shall sutomatically take up or stay,
when released, in the position comresponding 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 automalic opening a
third distinct position of the actuator may be provided

N/A

717

Additional safety requirements for equipment suitable for Isolation

71741

Additional constructional requirements for equipment suitable for isolation (Ue > 50 V).

| Equipment suitable for isolation shall provide in the open position an isolation distance

| in acc. with the requirements necessary to satisfy the isolating function. Indication of

| the main contacts shall be provide by one or more of the following means:

- the position of the actuator

- a separate mechanical Indicator

N/A

- visibility of the maving contacts

MiA

When means are provided or to lock the equipment in
the open position, locking only be possible when
| contacts are in the open position

N/A

Acluator front-plate fitted 1o the equipment in a manner
which ensures correct contact position indication and
locking

The Indicaled open position |s the anly position in
which the specified isolation distances between the
contacts is ensured.

- minimum clearances across open contacts (see
Table Xill, Part 1) {mm) :

55

- measured clearances (mm) .

>6 (by gauge)

- test Uimp across gap (kV) .

123

TRF No. IECB094T_2F
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IEC 60947-2

]E!awe

Requirement + Test

Result - Remark Verdiel

7.17.2

with contactors or circuit-breakers:

Supplementary requirements for eguipment with provision for electrical Interlocking

auxiliary switch shall be rated according to
IEC 80 847-5-1

N/A

If equipment suitable for Isolation is provided with an

| auxdliary switch for the purpose of electrical

| interiocking with contactor (s) or circuit-breaker(s) and
intended to be used in motor circuits, the foliowing
requiremeants shall apply uniess the eguipment is rated |
for AC-23 utifization category

WN/A

The time interval between the opening of the contacts
of the auxiliary switch and the contacts of the main
poles shall be sufficient to ensure that the associated
contactor or circuit-breaker interrupts the current
before the main poles of the equipment open

NIA

Unless otherwise stated in the manufacturer's '
technical literature, the time interval shall be not less
than 20 ms when the equipment is operated according
to the manufacturer instructions

N/A

Comgpliance shall be venfied by measuring the time

| interval between the instant of opening of the auxiliary
| switch and the instant of opening of the main poles
under no-load conditions when the equipment is
operated according o the manufacturer's instructions

NiA,

During the closing operation the contacts of the
auxlliary switch shall close after or simullanecusly with
the contacts of the main poles

| NA

i A suitable opening time interval may also be provided
| by an intemmediate position {between the ON and OFF
position) at which the interlocking contact(s) is (are)

open and the main poles remain closed

NIA

7.17.3

open position:

Supplementary requirements for equipment provided with means for padiocking the .

the locking means shall be designed in such a way
that it cannot be removad with the appropriale
| padiock(s) installed

NIA

1 Altematively, the design may provide padiockable

means to preven! accass to the actuator

NIA

test force F applied to the actuator in an attempt to
operata o the closed position (N) :

N/A

rated impulse withstand vollage (kV)

N/A

;. test Lhmp on open main contacts at the test force

N/A

TRF No. IECE0847_2F
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IEC 60947-2

| Clause

Requirement + Test

Resull - Remark

Verdict

7.1.8

Terminals

7.1.81

All parts of terminals which maintain contact and carry
currert shall be of metal having adegquate mechanical
strength

Terminal connections shall be such that necessary
contact pressure is maintzined

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

Terminal shall not allow the conductor to be displaced
ar to be displaced themselves in a manner detfimental
to the operator of equipment and the Insulation voltage
shall not be reduced below the rated value

7.182

Connection capacity

tvpe of conductors ©

Rigid-solid or stranded or
fiexible cable

minimum cross-sectional area of conductor (mm?®) |

1,0

maximum cross-sectional area of conductor {mm?)

8.0

number of conductors simultaneously connectable to
 the terminal :

2 for 1,0mm*
2 for 6,0mm?

7.1.83

Connection

terrminals for connection to external conductors shall
be readily accessible during installation

clamping screws and nuts shall not serve to fix any
other componant

7184

Terminal Identification and marking

terminal intended exclusively for the neutral conductor

NIA,

protective earth terminal

MNIA

other terminals

"1L1,302,5L3""2T1.472,6T3"

7.1.9 part 1

Additional requirements for equipment provided with a neutral pole

When equipment is provided with a pole intended only
for connecting the neutral, this pole shall be clearly
identified to that effect by the letter N {see 7.1.7.4.).

NIA

A switched neutral pole shall break not before and
shall make not after the other poles

NiA,

For equipment having a value of conventional thermal
current {free air or enclosed, see 4.321and 4.3.2.2)
not exceading 63 A, this value shall ba identical for all

poles

NIA,

TRF No. IECB0847_2F
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IEC 60847-2

Clause

Requirement + Test Result - Remark

Verdict

|Fummmmnmmm

| neutral pole may have a value of convenfional thermal
| cusrent different from that of the other poles, but not

| less than hall that vaiue or B3 A, whichever is the

higher

l

NIA

if a pole with an approprate making and breaking
capacity is used as a neuiral pole, then al poles, incl. |
the neutral pole, shall operate substantially together.

N/A

7110

Provisons for protectve eanthing

7.1.101

'mmmm{-; chassis,

| framework and fixed parts of metal enciosures) other
|Mrmmﬁlmmldlwmu
 elecincally nterconnected and connected 1o a
Immwumunm
lmuummmm

NIA

JMmmmﬁy

' This requirement can be met by the normal structural

parts providing adequale electnical continuity and
- apples whether the equipment is used on its own or

Exposed conductive parts are considered not 1o
constitute a danger i they cannot be touched on large
areas of grasped with the hand or if they are of smal |
size (approximately 50 mm x 50 mm) or are so located
as 10 exciude any contact with kve parts

NA

71102
part 1

Protective earth terminal

The protective earth terminal shall be readily
accessible and so placed that the connection of the
equipment to the earth electrode or to the protective
conductor is maintained when the cover or any other
removable par is removed

The protective earth terminal shall be suitably
protected against corrosion

In the case of equipment with conductive structures,
enciosures, etc., means shall be provided, if
necessary, lo ensure electrical continuity between the
exposed conductive parts the equipment and the
metal sheathing of connecting conductors

NA

The protective earth terminal shall have no other
function, except when i is intended to be connected o
a PEN conductor (see 2 1.1.5 - Note). In this case, it
shall also have the function ol a neulrai terminal in
addition to meeting the requiremants appicabile to the
protective earth terminal

NIA

71103

Protective earth terminal marking and identification

The protective sarth terminal shall be clearly and
permanently identified by its marking

NIA

TRF No [ECB0047_2F
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IEC 60947-2

Requirement + Test

Result - Remark

Verdict

| The identification shall be achieved by colour (green-
yellow mark) or by the notation PE, or PEN, as
applicable, in accordance with IEC 60445, subclause
5.3, or, in the case of PEN, by a graphical symbol for
use on equipment

NIA

Graphical symbal 1o be used
80417-2-IEC-5019 Protective aarth (ground)

in accordance with |IEC B0417-2

NIA

17419

| Enclosure for equipment

|7.1.11.4

Design

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

N/A

Sufficlent space shall be provided inside the enciosure |

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 connectad to a
protactive conductor

N/A

FUnﬂrmWMlnmﬁhm&hﬂm

of the enciosure be insulated from the part carrying the
earth terminal when the removabie part is in place

NIA

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 enciosure is so designed as 1o allow the
covers 10 be opened without the use of tools, means
' shall be provided to prevent loss of the fastening
devices

N/A

If the enclosure is used for mounting push-buttons, it
shall not be possible to remove the butions from the
outside of the enclosure

N/A

7.1.11.2

Insulation

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

N/A

7112

Degree of protection of enclosed equipment

Degree of protection.

IFP20
{After normal installation )

Test for first characteristic.

IP2X

TRF No. [ECB0947_2F
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| IEC 60947-2
|Cb|.lse Requirement + Test Result - Remark Verdict
| Test for first numeral _ .. .. 1 NFI'A
2
3 MNIA
4 MNA
' 5 NIA
| B N/A
" Test for second characteristic IPXX Fe
Testforsecondnumeral ... ... ool |1 N/A
2 NiA
3 NIA
4 NIA
5 N/A
8 N/A
7 MN/A
8 N/A
|? 113 memmmmmmu ARSI
IIHI'I1 .' i
Polymeric enclosures of equipment, whether integral N/A
| or not, provided with threaded condutt enties,
intended for the connection of extra heavy duty, rigid
threaded metal conduits complying with |EC 600881,
| shall withstand the stressas occurming dunng its
installation such as puil-out, torque, bending ||
¥ Performance requirements '__' S
1721 Operating condition T S
7211  |Closing ARt
For a creuit-breaker to be closed safely on to the =
making current corresponding to iis rated short-circuil
| making capacity, it ts essential that it should be
operated with the same speed and the same firmness
as during the type lest for proving the short-circuit
making capacity
7.211.1 | Dependent manual closing ‘:
For a crrcuit-breaker having a dependent manual N/A
closing mechanism, it is not possible to assign a shon-
circuit making capacity rating irrespective of the
conditions of mechanical operafion
Mammmwmmmm N/A
e
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Clauss

Requirement + Test

Result - Remark

Verdict

However, this does not apply in the case of a circuit-
bresker having 3 dependent manual closing
mechanism and Incorporating an ntegral fast-acting
opening release which causes the circuit-breaker o
|mﬂm.wmadmmmm
with which it is Closed on to prospective peak currents
exceeding 10 kA; in this case, a rated short-circuit
making capacity can be assigned

N/A

72112

Independent manual closing

A circuit-breaker having an independent manual
closing mechanism can be assigned a short-circuit
making capacity rafing imespecive of the condifions of
mechanical operation

72113

Dependent power closing

Al 110% of the rated control supply voltage, the
closing operation perfiormed on no-cad shall not
cause any damage to the crcuil-breaker

N/A

Al B5% of the rated control supply voltage, the closing
operation shall be performed when the current
established by the circuit-breaker is equal to its rated
making capacity within the imits afiowed by the
operation of its relays or releases and, if a maximum
time is stated for the closing operation, in a time not
exceeding this maximum tme limit.

NIA

72114

independent power closing

A circuit-breaker having an independent power closing
operation can be assigned a rated short-circuit making
capacity irespective of the conditions of power closing

N/A

Means for charging the operaling mechanism, as well
as the closing control components, shall be capable of
operating in accordance with the manufacturer's
specification

N/A

721145

Stored energy closing

Capable ensuring closing of the circuit-breaker in any
condition between no-load and its rated making
capacity

NIA,

- when the stored energy is retained within the circuit-
breaker, a device is provided which indicates when
the storing mechanism Is fully charged.

NiA

- means for charging the operating mechanism and
closing control components operates when auxiliary
supply voltage |s between 85% and 110% of the rated

control supply voltage.

NiA

- not possibie for the moving contacts to move from
the open position, unless the charge s sufficient for
satisfactory completion of the closing operation

N/A

TRF No. IECE0847_2F
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Requirement + Test Result - Remark

Verdict

- by manually operated circuit-bDreaker is the direction
of operation indicated.

(not for circut-breaker with an independent manual
closing operahon )

N/A

- For trip free circuit-breaker it shall not be possible to |
maintain the contacts in the touching or closed position |
when the release is in the position to trip the circuit- |
breaker.

i‘.’,212

Opening

'?.21.21 {cmmmmummmmmum unless otherwise

| agreed between manufacturer and user, shall have their enargy for the tripping
\operation stored prior 1o the compietion of the ciosing operation

[7 2122

Opening by undervoltage resases

7213 a
part 1

Operating voltage

An under-voltage relay or release, when associaled
with a switching device, shall operate to open the
equipment even on a slowly falling voltage within the
range between 70% and 35% of its rated voltage

An under-voltage relay or reiease shall prevent the
closing of the equipment whan the supply voltage s
below 35% of the rated voltage of the relay or release,
it shaill permit closing of the equipment at supply

| voltages equal to or above 85% of its rated value

Uniess otherwise stated in the relevant product
standard, the upper limit of the supply voltage shall be
110% of its rated value

7213.b
part 1

Operating time

For a time-delay under-voltage relay or release, the
time-iag shall be measured from the instant when the
vollage reaches the operating value until the instant

' when the relay or release actuates the tripping device
of the equipment

NIA

72123

Opening by shunt releases

7214
part1

Limits of operation of shunt releases

A shunt release for opening shall cause tripping under
all pperating conditions of an equipment when the
supply voltage of the shunt release measured during
the tripping operation remains between 70% and

110% of the rated control supply voltage and, if a.c., at
| the rated frequency

TRF No, IEC60947 _2F
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Clause

Requirement + Test

Result - Remark

Verdict _j

7215
part 1

Limits of operation of current operated relays and released

Limits of operation of current operated relays and
releases shall be stated in the relevant product
standard

N/A

72124

Opening by over-current releases

a)

Opening under short-circuit condifions

The short-circuit release shall cause tripping of the
circuit-breaker with an accuracy of 20% of the tripping
current value of the current setting for all values of the
| current setting of the short-circuit current release

Where necessary for over-curment co-ordination the
manufaclurer shall provide information (usually
curves) showing

N/A

- maximum cut-off (lel-through) peak current as a
function of prospective current (r.m_s. symmetrical)

NIA

- PPt characteristics for circuit-breakers of utifization
category A and, if applicable, B for circuit-breakers
with Instantaneous override {EEE note to 8.3.5)

N/A

b)

Opening under overload conditions

1)

Instantaneous or definite time-delay operation

N/A

The release shall cause tripping of the circuit-breaker
with an accuracy of + 10% of the tripping current value
of the current setting for all values of current setting of
the overload release

N/A

2)

Inverse time-delay operation

At tha reference temperature and at 1,05 times the
current selling with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not ocour in less than the
conventional time from the cold stale, |.e. with the
circult-breaker at the referance temperature

Moreover, when at the end of the conventional time
the value of current is iImmediately raised to 1,30 times
the current setting, i.e. with the canventional tripping
current, tripping shall then occur in less than the
conventional time later

If a release is declared by the manufacturer as
substantially independent of amblent temperature, the
| current vaiues of table 6 shall apply within the

| temperature band declared by the manufacturer,
imthh a tolerance of 0,3%/K

N/A

The width of the temperature band shall be at least 10
K on efther side of the reference temperature

NIA

TRF No. [EC60847_2F
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12472

Operational performance capability

T242
part 1

The operational performance off-load for which the
tests are made with the control circuits energized and
the main circuit not energized, in order to demonstrate
that the equipment meets the operating conditions
specified at the upper and lower limits of supply
voltage and/or pressure specified for the control circuit
during closing and opening operations

The operational performance on-load during which the
equipment shall make and break the specified current
corresponding, where relevant, 10 its utiization
category for the number of operations stated in the
relevant product standard

TESTS

824

Mechanical properties of terminals

Mechanical strength of terminais

maximum cross-sectional area of conducior [mm?) -

6.0

diameter of thread (mm) -

torgue (Nm) :

1,2

§ times on 2 separate clamping units

|

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

conductor of the smalles! cross-sectional area (mm*)

1.0

number of conductors of the smallest cross sechon :

2

diameter of bushing hole (mm) .

8,5

height between the equipment and the platen -

260

mass at the conductor(s) (kg)

04

135 continuous revolutions. the conductor shall neither
slip out of the terminal nor break near the clamping
unit

Pull-out test

force (N}

35

1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

conductor of the larges! cross-sectional area (mm")

8,0

number of conductors of Ihe largest cross section

2

diameter of bushing hole (mm) :

8.5

height between the equipment and the platen

280

TRF No IEC80947_2F
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Clause | Requirement + Test Result - Remark | Verdict
mass at the conductor(s) (kg) : 14 !
135 continuous revolutions: the conductor shall neither P
slip out of the terminal nor break near the clamping
I | unit
i Pull-out test |
! | force (N} . |80 P, |
1 min, the conductor shall neither slip out of the P
l terminal nor break near the clamping unit :
' - conductor of the largest and smallest cross-sectional |6,0/1,0 f
| area (mm”) .
' | number of conductors of the smallest cross section, |2/2
| number of conductors of the largesl cross section - |
diameter of bushing hole (mm) 85/85
height between |he equipment and the platen : 280/ 260
| mass at the conductor(s) (kg) ; 14/04
|r | 135 continuous revolutions: the conductor shall neither | P
| slip out of the terminal nor break near the clamping |
unit |
1 N i s
Pull-out test 81
force (N) : BO/35
| 1 min, the conductor shall neither slip out of the P
| terminal nor break near the clamping unit
833 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS -
- 1 sample: 3P, 24-32A ;
8331 Tripping limits and characteristic ;
83312 | Opening under short-circult conditions AR
Manutacturer's name or trademark — =]
Type designation or serial number ™2 i
Sample no; 1-1
Rated cperational voltage: Ue (V) 415
Rated current: In {A) 32
Ambieni temperature 10-40 *C 27
Value of the npping current declared by the 10in

manufaciurer for a single pole, at which value they
shall operate,

TRF No. IECE60847_2F
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Range of ad|ustable setting current. (A) NA |
| | Time delay stated by the manufacturer, in the case of NIA
definite time delay releases,
Electromagnetic overcurrent releases |
Test current. 80% of the rated.-or Maximum | 257 P
adjustable setting current: (A) |
Operating time: =0 2s in case of instantanecus | P
releases: L1-L2; [ =025
L1-L3: =02s
L2-L3: =025
M-Lax:
Operating time. > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-L3:
MN-Lx;
Test current 120% of the rated.—or Maximum |385 =]
adjustable setting current; (A)
Cperating time: <0,2s in case of instantanecus P |
releases: L1-L2. | 34ms
113  [31ms
L2-L3 35ms
M-
Operating time; < twice time delay stated by the | MN/A
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-13;
M-
Test current: 80% of the Minimum adjustable 193 P
setting current: (A)
Operating timea: >0,2s in case of instantaneous P
releases: Li-L2 >02s
L1-L3: >0,2s
L2-13: >0,2s
M-Lx:
'- Operating time: > twice time delay stated by the MIA
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-L3:
N-Lx:
Test current: 120% of the Minimum adjustable 289 P
setting current: (A)

TRF No. |ECB0947_2F
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Verdict

Operating time: <0 2s in case of instantaneous

releases: L1-L2
L1-L3:
L2-L3:
M-Lx:

30ms
29ms
27ms

Operating time: < twice time delay stated by tha

manufacturer, in the case of definite time delay

releases: L1-L2:
L1-L3:
L2-L3:
N-Lx:

NIA

Test current: tripping current declared for single pole
operation (A}

386 (Max)

Cperating time! < 0,2 s in case of instantaneous

release: L1:
L2
L3
N:

21ms
24ms
22ms

Operating time, < twice time delay stated by
manufacturer In case of definite time delay releases
L1:
L2
L3:
N:

NIA

Test current: tripping current declarad for single pole
operation (A)

289 (Min)

Operating time: = 0,2 § In case of instantaneous

release: L1;
L2
L3:
N:

20ms
18ms
20ms

'Dperating time: < twice time delay stated by

manufacturer in case of definite time delay releases
L1:
L2
L3
N:

MEA,

Electronic overcurrent releases

For circuit-breakers with an electronic overcurrent
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually,

A

Test current: 80% of the rated, or minimum
adjustable sefting current: (A)

/A

TRF No. |[ECB0847_2F
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[ Operating time: >0,2s in case of instantaneous MNFA& —[
' releases L1
L2:
L3
N:
| ! Operating time: > twice lime delay stated by the N/A
| | manufacturer, in the case of definite time delay
releases L1:
L2
L3
N:
Test current 120% of the rated, or minimum MIA I
adjustable sefting current: (A)
Operating time: <0,2s in case of instantanecus MIA
releases L1;
L2
L3:
N:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases; Li:
L2
L3:
N
Test current. 80% of the maximum adjustable MNA
setting current: (A}
Operating time: >0,2s in case of instantaneous NIA
releases:; L1:
L2
L3:
N:
| Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases! I
L2
L3:
. N:
Test current: 120% of the maximum adjustable N/A
| setting current: (A} .
Cperating time: <0,2s in case of inslantaneous  NIA
releases L1:
L2:
L3
N

TRF No. IECE0347_2F
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Clause Requirement + Test

Result - Remark Verdict

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
releases L1:
L2

L3:

N:

NA |

B.33.1.3 |Opening under overload condltions

|a) Instantaneous or definite time-delay releases

| Manufacturer's name or trademark

Type designation or serial number

Sample ne,

Rated operational voltage: Ue (V)

Rated current: In (A)

| Ambient temperature 10-40 °C .

N/A

Value of the tripping currenl declared by the
manufacturer for a single pole, at which value they
shall operate.

NA |

Range of adjustable setting current. (A}

MIA

Time delay stated by the manufacturer, in the case of
definite time delay releases,

NIA

Test current: 90% of the rated, or minimum adjustable
| setting current. (A)

M/A

Operating time: >0,2s in case of instantaneous
releases:

NIA

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases,

N/A,

Test current: 90% of the maximum adjustable
sefting current: (A)

NIA,

Operating time: >0,2s in case of instantaneous
releases

N/A

Operating time: > twice tme delay stated by the
manufacturer, in the case of definite time delay
releases,

NFA

Test current: 110% of the rated, or minimum
adjustable setting current: (A)
cirouit-breaker with neutral pole: 1.2x110% (A)

NIA

| Operating time: <0,2s in case of instantansous

i releases.

N/A,

TRF No. |[ECB0947_2F
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| Operating time:. < twice time delay stated by the
'manufacturer, in the case of definite time delay
Irmauu

NiA

| Test cument 110% of the maxirmum adjustable

sefting current (A)
circuit-breaker with neutral pole” 1, 2x110% (A)

NIA

Operating time: <0,2s in case of instantaneous
releases

N/A

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
relsases,

MNIA

b)

Inverse time delay releases

Manufaciurer's name or trademark

Type oesignation or senal number

™2

Sample no:

-1

Rated operational voitage. e (V)

415

Rated current. In (A)

For releases dependent of ambient air temperature:
Reference temperature

Test ambient lemperature (°C )

|31

For releases dependent on ambent air temperaturs,
the operating characteristics shall be verified at the

reference temperature, the release being energized on
all phase poles If the test made at a different ambiant
temperature, a correction shall be made In accordance
with the manufacturer's correction lemperature/cument
data

|

For thermal-magnatic releases independent of
ambient temperalure’

Tests shall be made al 30°C and 20"C or 40°C, the
release being energized on all phase poles

N/A

For electronic releases, the operating characteristic
shall be verified at the ambient

temperature of the test mom (see 6 1 1 of IEC
60947-1), the release being energised on all

phase poles.

NiA

Test ambient alr temperature:

£}

Range of adjustable setting current: (A)

24~32

Releasas, dependent of ambnt air ternperature:
| Reference temperature ("C)

N

Thermal Magnetic releases, independent of ambien!
air temperature. at 30°C

NIA
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| Test current: 105% of the-rated.-or minimum 252 p
| adjustable setting current: (A)
| Conventional non-ripping time: >1h P
1h when In < 63A, 2h when In > 63 A
Test current 130% of the rated_or minimum Nz P
adjustable setfing current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overioad release
(see B.3.3.1.1), the test current al the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: das P
=Thwhen In <83A <2hwhenin>863 A
Test current 105% of the maximum adjustable 1336 P
setting current: (A)
Conventional non-tripping time: >1h P
ihwhen In <63A, Zhwhenin>63 A
Test current: 130% of the maximum adjustable |416 P
setting current. {A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
{see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 10min13s P
<1h when In < 63A, <2h when In= 63 A
Thermal Magnetic releases, independent of ambient air temperature: at 20°C or 40°C |
Test amblent air temperature: N/A
Test current: 105% of the rated, or minimum N/A
adjustable setting current. (A)
Conventional non-tripping time: NA
1h when In < 63A, 2h when In > 63 A
Test current: 130% of the rated, or minimum NA
adjustable setting current: (A}
For circuit-breakers having an Identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
| tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: NIA
<thwhen In < 63A, <2hwhen In > 63 A
Test current: 105% of the maximum adjustable NIA,
sefting current (A)
Conventional non-tripping time: N/A

1h when In < 83A, 2Zhwhen In> 83 A

TRF No. [EC60947_2F
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Requirement + Test

Result -

Remark

| Verdct

Test current 130% of the maximum adjustable
setting current: (A}

N/A,

For circuit-breakers having an identified neutral pole
provided with an overioad release

(see 8 3.3.1 1), the test current al the conventional
tripping current shall be multiplied by the factor 1,2.

NIA

Conventional tripping time:
<1h when In < 63A, <Zh when In > 63 A

INIA

An additional test, at a current specified by the manufac

turer to verify the lime/current
characteristic of the releases conform to the curves provided by the manufacturer

| Releases, dependent of ambient air temperature;
Reference temperature (*C)

N/A

Releases, independent of ambient air temperature at
ao*C

MNIA

Test ambient air temperature.

VA

Test current.

at current specified by the manufacturer to verify the

time/current characteristic of the releases conform to
the curves provided by the manufacturer

% at the rated. or minimum adjustable sefting current
(% or A)

NIA

Tnpping time acc. time/current characteristic of the
releases conform (o the curves provided by the
manufacturer, {within the stated tolerances)

NiA

Releasas, independent of ambient air temperature: al 20°C or 40°C

=

jtumurmm

N/A

| Test current

at curren! specified by the manufacturer to verity the
time/current characteristic of the releases conform to
the curves provided by the manufacturer.

]‘I;atuj:} rated, or minimum adjustable setting current:
(% or

N/A

Tripping time acc mefcurrent characteristic of the
releases conform 1o the curves provided by the

manutacturer (within the stated inlerances)

N/A

83314

Additional test for definite ime-delay releases

a)

Time delay

T_I_.

prevent premature npping.

Test is made at a current equal 1o 1,5 limes the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping
characteristic), the trip setting and the tesi current shall be reduced as necessary to

.overioad releases (all phase poles loaded)

N/A
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for circuit-breakers having an identified neutral pole NIA
provided with an overlnad release, Ihe test current for
this release shall be 1,5 times the current setting;
short-circult releases A,
Electromagnetic release NIA
two poles in series carrying the test current, using
successively all possible combinations of poles having
a shori-circuit release,
Electronic releases. N/A
on one pole chosen at random.
Tesl current. 1,5 Bmes of the rated, or minimum A,
adjustable setting current: (A)
Operating time, overioad releases: (s} MA
Time-delay: between the limils stated by the MNIA
manufacturer:
Operating time, short-circuil releases hSA
felectromagnetic): {5} L1-L2:
L1-L3:
L2-L3:
Time-deiay: belween the limits stated by the MIA
manufacturer
MIA

Operating time, short-circuit releases (electronicl (s)
L1

L2;
L3

Time-delay: between the limits stated by the NfA
manufaciurer.
Test current: 1,5 times of the maximum adjustable NIA,
setting current. (A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the MIA
manufacturer,
Operating time, shot-circuit releases MIA
[electromagnetic); (5} L1-L2:
L1-L3:
L2-L3:
Time-delay: between the limils stated by the Nia,
manufaciurer:
Operating time, short-circuit releases (electronic): (s) M2
LoT:
La:
L3
Time-deiay: between the imits stated by the MIA

manufacturer
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b) Non-inpping duration
|Firsty, the test current equal 1o 1,5 times Me current setting is maintained for a time |
|interval equal to the non-tripping duration stated by the manufacturer. ','._.;‘4
Then, the current is reduced 1o the rated current and maintained at this value for twice |
the ime-delay slated by the manufacturer. The circuit-breaker shall not tnip =k
overioad releases (all phase poles loaded) NiA
for circuil-breakers having an dentified neutral pole NIA
provided with an overload release, the test current for
: this release shall be 1,5 times the current sefting,
' | short-circuit releases N/A
| | Electromagnetic release N/A
| two poles in series carrying the test current, using
| successively afl possible combinations of poles having
a short-circuit release.
Electronic releases: NIA
on one pole chosen at random
Test current 1,5 times of the minimum adjustable NIA
L sefting current. (A)
5 non-tripping duration stated by the manufacturer for N/A
overioad release” (s)
non-ripping durabon stated by the manufacturer for NIA
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for NIA
short-circuit release electronic (s)
Time duration of current when reduced to the rated NIA
current: shall be twice the delay-time stated by the
manufacturer, (s)
Rated current N/A
Operating time, overioad releases N/A
the circuit-breaker does not trip:
Operating time, shod-Circuit releases N/A
(electromagnetic), shall not tnp: (s) L2
L1133
L2-L3:
Operating time, mmmmmm NIA
not tnp: (s}
L2
L3
Test current. 1.5 times of maximum adjustable setting N/A
current (A)
non-tripping duration stated by the manufacturer for N/A

overload release; (s)
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Clause Reguirement + Test Result - Remark Verdict
non-ripping duration stated by the manufacturer for MNIA
short-circuil release thermal magnetic: (s)
non-iripping duration stated by the manufacturer for NA
short-circult release electronic: (s)

Time duration of current when reduced to the rated N/A
current shall be twice the dalay-time stated by the
manufacturer: (s)
Rated current NIA
Operating ime, overload releases: N/A
the circuit-breaker does not trip:
| Operating time, short-circul releases N/A,
| (electromagnelic), shail not fnio: (s) L1-L2
L1-L3:
L2-L3:
Op-arahng time, shorl-circuit releases {aiach‘nnic} shall N/A
not trip: (s)
L2
L3

8332 Test of dielectric properties, impulse withstand voltage (Uimp Indicated);

B334 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals |

part of 1s minimum -

- rated impulse withstand voltage (kV) B P

- 504 level of the laboratory

- test Limp main clrcuits (kW) 98 P

- test Uimp auxiliary circuits (kV) : N/A

- test Uimp control circuits (kKV) . 9.8 P
- test Uimp on open main comacts (equipment sultable | 12,3 P

for isolating) (kV)

a) Application of test voltage AR
i) Between all terminals of the main circuit connected P
together (incl control and auxiliary circuits connected
to the main clreuit) and the enclosure or mounting
plate, with the contacts in all normal positions of
operation,

i} Batween each pole of the mailn circuit and the other 2]
poles connected together and to the enclosure or
' mounting plate, with the contacts in all normal
positions of operation.
iiiy Between sach control and auxiliary circuit not P
normailty connected to the main circuit and
- the main sircuit
- other circults NiA
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Clause

| Requirement + Test

Result - Remark

| Verdict

- exposed conductive pars

N/A,

- enclosure of mounting plate

NIA

iv) equipment sultable for isolation

p

equipment not suitable for isolation

NiA

- no unintentional disruptive discharge during the test’s

p

Test of dielectric properties, dieleciric withstand voltage

{Uimp not indicated):

- rated insulaton voltage (V) .

680

- main circuits, test voltage for 1 min (V)

1880

- auxiliary circuits, lest voltage for 1 min (V)

N/A

- contral circuts, test voltage for 1 min (V)

1880

83322

Application of test voltage

1

with clreuit-braaker In the closed position

- between all live parts of all poles connected together
and the frame of the circuil-breaker .

- between each paole and all the other poles connected
to the frame of the circuit-breaker

{with the circuit-breaker in the open position and,
| additionally, in the tripped posifion, if any.

- between all lve paris of all poles connected together
and the frame of the circuit-breaker.

- between the ferminals of one side connecled
logether and the terminals of the other side connected
logether

Control and auxiliary circuits

1)

- between all the control and auxillary circuits which
are not normally connected to the main circuit,
connected together, and the frame of the circuit-
breaker,

2)

- where appropniate, between each part of the control
an auxiliary circuits which may be isolated from the
other pars during normal operation and all the other
| parts connected together.

MA

| No unintentional disruplive discharge during the tests

8332

For circuit-breaker 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 0,5mA.

45TV
20,7x10° mA(maximum)
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Clause

Requirement + Test

Result - Remark

Verdicl

8333

Meachanical cperation and operational performance capability

83322

Construction and mechanical operation

a)

Construction

A withdrawable circuit-breaker shall be checked for the
requirements stated in 7.1.1

MN/A

| A circuit-preaker with stored energy operation shall be |
checked for compliance with 7 2.1.1.5, regarding the
charge indicator and the direction of operalion of
manual energy storing

N/A

b)

Mechanical operation

A circult-breaker with dependent power operation shall
comply with the requirements stated in 7.2.1.1.3

N/A

I A circuit-breaker with dependent power operation shall
operate with the operaling mechanism charged to the

| minimum and maximum limits stated by the

| manufacturer

N/A

A circuit-breaker with siored energy cperation shall
comply with the requirements stated in 7.2.1 5 with the
auxiliary supply voltage at B5% and 110% of the rated
control supply voltage,

NIA

It shall also be verified that the moving contacts cannot
ba moved from the open position when the operaling
mechanism is charged to slightly below the full charge
as evidenced by the indicating device

MNIA,

|For a tiip-free circuit-breaker it shall not be possible to |

when the tripping release is in the position to trip the
circuit-breaker

maaintain the contacts in the touching or closed position |

NIA

If the closing and opening times of a circuit-breaker
are stated by the manufacturer, such times shall
comply with the stated values

N/A

c)

Undervoltage releases

Undervoltage releases shall comply with the
requirements of 7.2.1.3 of Part 1. For this purpose, the
release shall be fitled 1o a circuit-breaker having the
maximum current rating for which the release is
suitable

N/A

Drop out voltage

It shall be verified that the release operates to open
the circuit-breaker between the voltage limits specified

NIA

| The voltage shall be reduced from rated voltage at a

| rate to reach 0 V in approximately 30 s

NIA
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The test for the lower limit is made without current in
the main circuit and without previous heating of the
release coil

|

N/A

in the case of a release with a range of rated voltages,

N/A

constant iemperature cormesponding 1o the application
of rated control supply voltage to the release and rated
current in the main poles of the circuil-breaker

this test appies to the maximum voltage of the range
| The test for the upper imd is made starting roma

N/A

This test may be combined with the temperature-rise
testol 83,36

in the case of a release with a range of rated voltages,
this test is made at both the minimum and maximum
rated control supply voltages

i)

Tes! for imits of operation

Starting with the circull-breaker open, at the
termperature of the test room, and with (he supply
voltage at 30% rated maximum control supply voltage,
it shall be verified that the circuit-breaker cannot be
closed by the operation of the actuator

When the supply voltage is raised to 85% of the
minimum control supply voltage, # shall be verified that
the circuit-breaker can be closed by the oparation of
the actuator

Performance under overvoltage conditions

AN

NIA

With the circuit-breaker closed and without current in
the main circult, @ shall be verified that the
undervoitage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

N/A

Shunt releases

Shunt releases shall comply with the requirements of
7.2.14 of Part 1. For this purpose, the release shall be
fitted to a circuit-breaker having the maximum rated
current for which the releass is suftable

NIA

it shall be verified that the release will operate to open

when tested at an ambient temperature of + 65 °C =
| 2 *C without current in the main poles of the circuit-
| breaker

the circuit-breaker al 70% rated control supply voltage |

N/A

in the case of a release having a range of rated control

 supply voltages, the lest voltage shall be 70% of the
| minimum rated control supply voltage

NIA
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| Clause

| Requirement + Test

Result - Remark

Verdict

83333

Operational performance capability without curment.

Type designation or serial number

Sample no,

Rated current In (A)

| Rated operational voitage: Us (V)

Rated control supply voilage of closing mechanism:

Ue (V) |

Rated control supply voltage of shunt releases
Ue (V)

| Rated control supply voltage undervoltage releases:
|Uc (V)

L]

Ambient temperature 1040 *C

24

Mumber of operaling cycles per hour

120

Number of cycles without current (lotal)
(closing mechanism energized al the rated Uc)

N/A

Number of cycles without current (without releases)

8500

Applied voltage: closing mechanism (V)

NIA

10% of total cycles for circuit-breaker with fitted shunt |
relsase;

[50% at the beginning- and 50% at the end of the test.)
Energized at the raled Uc

N/A

Applied voltage: shunt releases (V)

NIA

| 10% of lotal cycles for circuit-breaker with

undervoltage releases:
(60% at the beginning- and 50% at the end of the test )
Energized at the minimum rated Uc

NIA

10 cycles without applied voltage at the undervoliage
releases
(Shall not possible to close the circuit-breaker.)

N/A

| Applied voltage. undervoltage releases (V)

NIA

Electrical components do not exceed the value

indicated in tab. 7,

NIA,

8.3.3.34

Operational performance capability with current.

Rated current. In (A)

32

Maximum rated operational voitage. Ue (V)

415

Conductor cross-seclional area (mm®)

6.0

| Number of operating cycles per hour

1120
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Number of cycies with current (total) 1500 =]
{closing mechanism energized at the rated Uc)
Applied voltage. closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, test P
shall be made with the overload selting al maximum
and short-circuit setting at minimum
| Conditions, make/break operations |
- test voltage Wlle = 1.0(V) —.oeiinne . LT 418 P
P . 418
-test current e =10 {A) ... oo Lt 2@ P
.............................................................. L3 328
' - power factor/time constant 0,81 P
- frequency: (Hz) 50 P
- on-time (ms}): <28 P
- off-time (s) 30 P
Electrical components do not exceed the value P
| indicated in tab, 7.
|8.3.3.35 |Additional test of operational performance capabilty without current for
withdrawable circuit-breaker _
Number of operations cycles : 100 N/A
After tesl, the isolating contacts, withdrawable N/A
mechanism and Interlocks shall be suitable for
further service.
|8.334 Overload performance -
'| | this test applies to circuit-breaker of rated current up 10 and including 630 A
Type designation or serial number M2
Sample no: -1 L
Rated current I (A) 32 -
Rated operafional voltage: Ue (V) 415
| Rated control supply voltage of closing mechanism:
Uc (V)
Rated control supply voltage of shunt releases: -
Ue (V)
Rated control supply voltage undervoitage releases. |-
Ue (V)
Amblent temperature 10-40 °C : 25°C P
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Number of operating cycles per hour 120 P
Maximum rated operational voitage: Ue (V) 415 P
Number of operating cycles per hour 120 P
| Number of cycles with current (total) 12 P
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) MNIA
1mem-mmwma¢mm.m P
shall be made with the overioad/short-circuit setbngs
al maximum
'CWWW P
-testvoltage WUe =105(V) . .. ........L1. |438
.................................................................... L3 J-l.'.'ia
- test current AC/BG: Ifie =B,0/2.6-(A) P
..................................................................... L1 194
.................................................................. L2 194
S o O 184
- power factorftime constant: 0.48 P
- Number of cycles manually opened: 9 8 P
- Number of cycles automatically opened by an i3
overload release: 3
- frequency: (Hz) 50
- on-time max 2s: _; <25
8335 Verification of dielectric withstand P, i
- equal to twice the rated operational voltage with a 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover P
For circuit-breaker suitable for isolation, the leakage |457V P
contacts in the open position, at a test voltage of 1.1
Ue, and shall not exceed 2 mA
B338 Werification of temperature-rise i
- the values of lamperature-rise do nol exceed those P
specified In tab. 7
Temperature rise of main circuit terminals < 80 K (K) ' |Max.41
conduclor cross-sectional area (mm?) B.D
test current le (A) 32 P

TRF No. IEC60947_2F




Page 410f 71 Report No. 1307000265HA-001

IEC 80947T-2

Requirement + Test | Result - Remark

Verdict

8337

| Venfication of overioad releases

Test current 1,45 times the value of ther current 454
setting at the reference temperature: (A}

Conventional tripping time- 23s
<thwhen In < 83A <?hwhenin>863 A

8338

Verification of undervoltage and shunt releases

Circuit-breaker fitted with undervoliage releases. |
The release shall not operate at 70% of the minimum
control supply voltage -

N/A

and shall operate al 35% of the maximum control
supply voltage.

N/A

Circuit-breaker fitted with shunt releases

The release shall oparata at 70% of the minimum
rated control supply voltage. Test made at room
temperature.

'833g

Verification of the main contact position for circult-breakers for Isolation

actuating force foropening (N} ... ... 15

test force with biocked main contacts for 10 s (N) B0

Dependent power operafion

Supply voltage of 110% of rated voltage (V).

NIA

Thres attempts of 5 s fo operate the equipment at
intervals of 5 min

NIA

Independent power operation

N/A,

Three attempis o operate the equipment by the storad

N/A

Lock ability of driving rrﬂd':ansrﬂmDFF-pmmunm
tesl force and blocked main contacts .

N/A

Position indicator does not show OFF-position after
capture of test force at blocked main contacls

B34

TEST SEQUENCE /Il (lcs=lcu): (1 Sample 0,1-0,16A 3P)

B.341

Test of rated service short-circult breaking capacity

Test sequence of operation O -t-CO-t-CO

Type designation or serial number TM2

Sample no l111-1

Rated current In (A) 0.16

Rated operational voltage Ue (V) 415
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Requirement + Test

Result - Remark

ardict

Rated sorvicae short-gircuit breaking capacity: (kA)

BOkA

e

AR~

Rated control supply voltage of closing mechantsm
Ue (V)

M s

| ]

Rated control supply voltage of shunt release;
Uc (V)

For circuit-breaker fitted with adjustable releases, test
shall be made with the current and time settings al
maxmum

closing mechanism energized with 85% at the rated
Uc (V)

NIA

The circult-breaker is mounted compiete on its own
support or an equivalent support.

Test made in free air

Distances of the metallic screen’s: (all sides)

Back: Omm Front Omm
Top: 45mm Botton: 45mm
Left 10mm Right 10mm

The characteristics of the melallic screen:

- WOVEN wire mesh

NIA

- perforated metal

- expanded metal

N/A

- ratio hole area/iotal area: 0,45-0.65

0,50

| - size of hole <30mm’

25

- finish: bare or conductive plating

Test made in specified individual enclosure:
Details of these tests, including the dimensions of the
enclosure

Fuse "F".
copper wire. diameter 0,8 mm, 50 mm long

Circuft is earthed at (load-star- or supply-star point)

Supply-star point

| Conductor cross-sectional area (mm?)

1.0

It terminals unmarked
line connected at (undersidefupside)

Tightening torques: (Nm)

12

B35

current setting on each pole separately

The operation of overicad releases shall be verified at twice the value of their

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly

Time specified by the manufacturer:

TRF No, IEC60947_2F
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Clauss

Requirement + Test

| Result - Remark

Verdict

-Uparatinn time: {s} T R e LR iy b
I ',..",.'f"ﬁﬁﬁ"ﬁfIIIT_IIﬁﬁﬁ.’fﬁﬁﬁ.’ﬁﬁﬁfﬁjﬁﬁ.,.La;

18s
23s
218

B.3.4.1

TEE'I of rated service shm-n:irm.m breaking capacity

- Tz
L
" e

Test sequence of operation O -t-C0O-t—-CO

-tesli voltage Wle =106 (V) ooviiminneenn. L

436
436
436

- r.m.s. test current AC/DC! (kA)

oo e e L 21

50.3
50,3
50,3

power factorftime constant |

0,23

- Factor *n"

2.2

- peak test current (KA} |

110

Test sequence "0"

- frax. Int—tl'lr::-ugh current: :ﬂ-.paal-n] .................... L1

T

363
171
430

,-mmmum:A's; ................ R U

m
270

Pause, - (min}

Test sequence "CO"

- max IH—H’lmugh current: {Apeak} ................. L1:

O I

256
441
284

m.megmmm'sm T T
e U .,..,...."f._'::::f.-ﬁf:ff-ji'...'..,i.a-

112
65,7

Pause, t (min}

Test sequence "CO"

L1:
I b
L3

365
413
84,9

|4
L
L3

216
238
513

Melting of the fusible element

No

Haoles in the PE-sheet for test sequence "0"

No

Cracks observed

No
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Clause Requirement + Test Result - Remark Verdict |
83472 Operational performance capability with current.
Rated current. In (A) 0.16
Maximum rated operational voltage Ue (V) 415 I
Conductor cross-sectional area (mm?) : 10 SENCT
Number of operating cycles per hour 120 P
Number (5% of the number given in column 4, tab. 8) |75 =
of cycles with current (total)
(closing mechanism energzed at the rated Uc) |
Applied voltage: closing mechanism (V) NA |
| For circult-breaker fitted with adjustable releases, test NA
 shall be made with the overioad setting at maximum
| and shonl-circuit setting at minimum
| Conditions, make/break operations N
|- test voltage U/Ue = 1.0(V) ... ... LY |%18 P
| ....... N Lz |418
J AR Y L T R S L3 418 B
. testcurentUle=10(A) . ... L1 (016 P
- - e e g L2 0,18
A3 o1
- power factor/time constant 0.81 P
- frequency: (Hz) 5D P
l - on-time (ms): arn P
'I - oft-time (s) 30 P
8343  |Verfication of dielectric withstand R L
- equal to twice the rated operational voltage with a | 1000v P
minimum of 1000 V
- no breakdown or flashover P
- the leaking current for circuit-breaker suitable for | 457V P
isolation. (<2mA [/ 1,1 Ue) 30,810°mA( )
8344 Verification of temperature-nse i e
- the values of temperature-rise do not exceed those P
specified in tab. 7.
| Temperature rise of main circult terminals. Max 30 p
<BOK (K):
conductor cross-sectional area (mm?) 1.0 P
test current le (A) 0,16 |

TRF No IECE0047 _2F
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| Clause Requirement + Test Result - Remark Verdict

18345  |Verification of overicad releases
Tes! current. 1,45 times the value of their current 0,232 P

| setting at the reference temperature: (A)

' | Conventional tripping tme: | 16min21s P

| | <1h when In < 634, <2h when In > 63 A

|B.3.54 Venfication of overioad releases
| The operation of overioad releases shall be verified at 2.5 times the value of their 4
‘current setting on each pole separately .
The operating time shall not exceed the max. value stated by the manufacturer for A T
twice the cumment setting at the reference temperature, on a pole singly. <53 i
Time specified by the manufacturer: N/A
-Operation IMe. (8) . ............coooseemrrere L1: |15s P

B34 TEST SEQUENCE IVl {Ics=lcu): {1 Sample 6,0-10A 3P) g

B.341 Test of rated service short-circull breaking capacity r
Test sequence of operation: O -t - CO -t -CO >
Type designation or serial number ™2 =

] - =X

Sample no -2 autid
Rated current: In {(A) 10 ol
Rated operational voltage: Ue (V) 415 ey,
Rated service short-circuit breaking capacity: (kA) |50 gd
Rated control supply voltage of closing mechanism’ L ¥ Tq'*
Ue (V) "= 5§
Rated control supply voltage of shunt release: RS
Uc (V)
For circuit-breaker fitted with adjustable releases, test P
shall be made with the current and time settings at
Mmaxinmum.
closing mechanism energized with 85% at the rated NIA
ue: (V)
The circuit-breaker s mounted complete on its own P
support or an equivalent support
Test made In free air. P

Distances of the metallic screen's: {all sides)

Back; Omm Front Omm
Top 46mm Botton; 45mm
Left. 10mm Right 10mm
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The characteristics of the metaliic screen
i_ - wWoven wire mesh MNIA
| - perforated metal P
- expanded metal N/A
- ratio hole areafiotal area’ 0,45-0,65 0,50 P
- size of hole: <30mm” 25
- finish; bare or conductive plating Bare P
Test made in specified individual enclosure:
Details of these tests, including the dimensions of the
enclosure.
Fuse "F". P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at (load-star- or supply-star point) Supply-star point
| Conductor cross-sectional area (mm?) . 15
If terminals unmarked: NIA
line connecled at. (underside/upside)
Tightening torques: (Nm) 12 P
8.3.5.1 The operation of overload releases shall be verified at twice the value of their o
current setting on each pole separataly.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperalure, on a pale singly.
Time specified by the manufacturer; N/A
- Operation time; (8) ... L1: 23 P
. . 27
g . G 25
................................................................ N:
B341  |Testof rated service short-circuil breaking capacity S
Test sequence of operation: © -1-CO -t-CO bt B
- test voltage U/Ue = 1,06 (V) ......cocevrcnninene L1 436 P
A R e T e O P T AR o, L3  |436
- r.m.s. test current AC/DC: (kA) P
RO SO I L2 60,3
. power factor/time constant 023
]I_ - Factor "n” |22
' - peak test current (kA) 110
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Requirement + Test

Result - Remarik

Verdict

‘Test sequence "0"

- max_ let-through current {(kApeak) . ...............L1
i Ve A L2
v LA

286
5.41
3,02

ol

- Joule ntegral "ot (KA™S) ... LT
I

18,2
445
5,96

FPausa, t (min)

3

Test sequence "CO"

- max. let-through current: (kApeak) . ........ A

247
5,06
3.99

~ Joule integral Pt (kA'S) ... ... ..Li
..... U .
............................................................ P b

6,66
34
16,3

Pause, t (min})

Test sequence "CC"

- max, let-through current. (KApeak) ... L1
R K-

3,02
5,15
2,78

- Joule integral Pdt (KAS) ...........ccoocoiicinpgienn LB

9,80
277
741

| Melting of the fusible element

Holes in the PE-shest for test sequence "0

Cracks obsemved

&§|8|%

8.3.4.2

Operational performance capabllity with current.

Rated current: in (A)

10

Maximum rated operational voltage. Ue (V)

415

Conductor cross-sectional area {mm®)

15

Number of operating cycles per hour

120

MNumber (5% of the number given in column 4, tab. B}
of cycles with current (tolal)
{closing mechanism energized at the rated Uc)

75

Applied voltage closing mechanism (V)

NiA

For circuit-breaker fitted with adjustable releases, test
shall be made with the overioad setting at maximum

and short-circuit setting at minimum

N/A
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Clause Requirement « Test Result - Remark Verdict
-testvoltage UNJe = 10(V) . ... .. . L1 |49 P
-testcurrent Ve = 1,0 (A) .. ... ... _..L1 |102 p

________________________________________________________________ L2: 10,2
........................... L3 10,2

- power factortime constant 0.81 r
- frequency’ (Hz) 50 [
- on-time (ms) an P
- off-time (s) 30 P

8343 |Venficaton of dielectric withstand 1 I i
- equal 10 twice the rated operational voltage with a | 1000V P
minimum of 1000 V
- no breakdown or lashover
- the leaking current for circuit-breaker suitable lor 45TV P

( 1148 29 3= 10 mA{maximum)

Blaa Verification of temperature-rise Pt
- the values of temperature-nse do nol exceed those P
specified in tab. 7
Temperature nse of main circud terminals Max 35 P
<BOK (K)
conductor cross-sectional area (mm*) 15 P
test current le (A) 10

B345  |Verification of overioad releases
Test current 1,45 tmes the value of their curment 145 P
sefting at the reference temperature (A)
Conventional time: Imin16s P
<1h when In < B3A_ <2h when In > B3 A

8354 |Verificaton of overioad releases villle %)
The operation of overicad releases shall be venfied at 2.5 times the value of their |
current setting on each pole separately T
The operating time shall not exceed the max vakue stated by the manutacturer for ',}"'.- I
twice the current setting at the reference temperature, on a pole singly I

— -

Time specified by the manufacturer: N/A
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- Operation tme. (s) ... k1 19 P
SR . B » 18
T N:
834 TEST SEQUENCE Il (les) AN
-1 sample” 9-14A 3P B S
18341  Testof rated service short-circuit breaking capacity e
Test sequence of operation’ O —t— CO -t—CO Zade
Type designation or serial number ™2 : : T
Sample no: -1 L
= .
| Rated current: In (A) 14 B ]
Rated operational voitage: Ue (V) 415 LT
_ Rated service short-circuft breaking capacity (kA) |5
r | Rated control supply voltage of closing mechanism: =3 h]
iUe (V) = ¢
Rated control supply voltage of shunt release’ ,-:.;f'_ o
Ue (V) N
For circuit-breaker fitted with adjustable releases, test P
shall be made with the current and time settings at
maximum
| closing mechanism energized with 85% at the rated NIA
Ue: (V)
The circuil-breakar is mounted compiete on its own P
MHMWW
Test made in free air
i Back' Omm Front Omm
Distances of the metaliic screen’'s (all sides) Toux 48mm P
Left Omm_Right: Omm
The characteristics of the metallic screen Syt
- woven wire mesh MIA,
- perforated metal P
- @xpanded metal MIA
- ratio hole areaftotal area: 0,45-0.65 0,50
- size of hole; <30mm* 25 P
- finish: bare or conductive plating Bare
Test made in specified individual enclosure: N/A

Details of these tests, including the dimensions of the
enclosure’
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Fuse "F" P
copper wire: dlameter 0,8 mm, 50 mm long
Cirguit is earthed at; {load-star- or supply-star point) Supply-star point P
Conductor cross-sectional area (mm®) 25 P
If terminals unmarked: NIA
line connected at (undersidefupside)
Tightening torgues: (Nm) 1.2 P
Test sequence of operation: 0 -t-CO-t-CO
- test voltage Wle = 1,05 (V)...cococciviveennenn L0 436 P
.......................................................................... L2: 436
L3 436
- r.m.g. test current ACIBE: (kA) 502 P
......................................................................... L% :
__________________________________________________________________________ =z (g
. I e
power factordime-constant | 0,67
- Factor "n" 1,5
- peak test current (kA) | 7.5
Test sequence "0"
- max. let-through current: (kApeak) ... L1: 3,00 P
L3 268
- Jaule integral Pdt (KAPS) .o e L%: 241 P
......................................................................... L2: 3,98
L3 14,0
Pause, t (min) 3 P
Test sequence "CO"
- max. let-through current: (kApeak) ........ ......L1: [1,58 P
P 1,83
- Joule integral Pt (kA%S) ... L1:  [427 P
..L3: 4727
Pause, t (min) 3 P
Test sequence "CO"
- max. let-through current: (kApeak) ................L1T: 315 P
T —— el 1.81
......................................................................... L3: 1,62
- Joule Integral Pdt (kA%s) ........... o o 20,1 P
......................................................................... L3: 5,98
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Meiting of the fusible element Mo P
Holes in the PE-sheet for test sequence "0" No
Cracks observed Mo P
8342 Operational performance capability with current.
Ratad current In (A) 14
Maximum rated operational vollage: Ue {V) 415
Conductor cross-sectional area (mm?) . 25
Number of operating cycles per hour 120 P
Number (5% of the number given in column 4, tab. 8) |75
of cycles with current (lotal)
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) NIA
For circuit-breaker fitted with adjustable releases, test N/A
shall be made with the overload setting at maximum
and short-circuit setting at minimum,
Conditions, make/break operations. :
- test voitage WUe =10 (V) .. iieciciiinnnnns L1: 418 P
TR TR, 3. 418
-testourrent e = 1,0 (A) ... onniveinnienen bl 14,2 p
S e e e e oVeE 14,2
R B ¢ 142
- power factorftime constant: 0.80 P
-frequency: (Hz) 50 P
| - on-time (ms): 37 P
| - pfi-time (s): 80 P
8.34.3 Verification of dielectric withstand i
- equal to twice the rated operational voltage with a | 1000V P
minimum of 1000 V
- no breakdown or flashover P
- the leaking current for circult-breaker suitable for | 457V P P
Isclation; (<2mA [ 1.1 Ue) 20, 7x 107 mA{maximum)
8344 Verification of temperature-rise
- the values of temperature-rise do not exceed those P
specified In tab. 7.
Temperature rise of main circult terminals, Max 35K P
<BOK (K)
conductor cross-sectional area (mm?} 25 P
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Clause

Regquirement + Test

Result - Remark

Verdict

test current le (A) -

14

P

834.5

Verification of overioad releases

Test current. 1 45 times the value of their current
sefting at the reference temperatura. (A)

20,3

Conventional tripping time:
<1h when In < 63A, <2h when in > 63 A

B34

TEST SEQUENCE Il (lcs)
- 1 sample: 24-32A 3P

B.3.41

Test of rated servica short-circuit breaking capacity

Test sequance of operation: 0 =t - CO -t-CO

Type designation or serial number

Sample na!

i-2

Rated current In (A)

32

Rated operational voltage’ Ue (V)

415

Rated service short-clrcuil breaking capacity: (kA)

Rated control supply voltage of closing mechanism;
Uc (V)

Rated control supply voltage of shunt release:
Uec (V)

For circuit-breaker fitted with adjustable releases, test
shall be made with the cumrent and lime settings at
maximum,

closing mechanism energized with 85% at the rated
Uc: (V)

NIA

The circuit-breaker s mounted complete on its own
support or an equivalent support

Test made In free alr

Distances of the metalllc screen's: (all sides)

Back: Omm Front Omm
Top: 45mm Botton, 45mm
Left Omm_Right: Omm

The characteristics of the metallic screen

- 'woven wira mesh

NIA

- perforated metal

- expanded metal

NA

- ratio hole areaftotal area. 0,45-0,85

0,50

|- size of hole’ <30mm®

25

|- finish: bare o conductive plating
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| Clause

JRequirement + Test

Result - Remark

| Verdict

Test made In specified individual enclosure:
Details of these tests, including the dimensions of the
enclosure:

N/A

Fuse "F
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point)

Supply-star point

Conductor cross-sechonal area (mm®) |

@
=]

| If terminals unmarked:
line connected at: (underside/upside)

N/A

Tightening torques: (Nm)

Test sequence of operation: O-t-C0O-t-CO

| test voltage UMJe = 1,05 (V). . . ... ........L1:

SN T

-r.m.s. lest current AC/BDG: (kA)

.

361
2,10
2,46

- Joule integral Pdt (kA%) .. ... ..Lt

314
8,33
124

| Pause, t (min)

Test sequence "CO"

- max. let-through current: (kApeak) .............. L1

2,0
3,57

- Joule integral P'dt (KA®) ... . . . . .

'

8,00
183
374

Pause. t (min)

Test sequence "CO”

- max. let-through current: (kApeak) ....... ... ...L1:

383
227
2,93
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- Joule integral Pdt (KAS) ....cccvvvvienmiseirersensean L1 e P
.............................................................. PRSP B B,75
........................................................................ L3: 176
Melting of the fusible element No
Heles in the PE-sheet for test sequence 0" No P
Cracks observed Nao P
B342 Operational perfarmance capability with current. s
Rated current: In (A) 3z
Maximum rated operational voltage: Ue (V) 415
| Conductor cross-sectional area (mm?) © ]
Number of operating cycles per hour 120
Number (5% of the number given in column 4, tab, 8) | 75
of cycles with current (lotal)
(closing mechanism energized at the rated Uc) |
Applied voltage: closing mechanism (V) NFA
For circuit-breaker fitted with adjustable releases, test N/A
shall be made with the averload satting at maximum
and short-circuit setting at minlmum.
Conditions, make/break operations:
-testvoltage Ue =10 (V) ..o LT (418 P
e ey L 419
N 418
-testcurrente= 10 (A ..o B 322 P
e A St AT A LRSS P S S sy et 11 L2 322
L3 322
- pawer factorftime constant 0,81 p
- frequency: (Hz) 50 P
- on-time (ms): {377 p
- off-time (s): 50 P
8343 Verification of dielectric withstand
- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 V
- na breakdown or flashover
- the leaking current for ¢lreuit-breaker suitable for 457V P
isolation: (<2mA / 1.1 Ue) 45, 7x10” mA(maximum)
8344 Verification of temperature-rise
- the valuas of lemperature-rise do not exceed those P
specified In tab 7

TRF No, IECB0947_2F




Page 550f 71 Report No. 1307000265HA-001

IEC 60947-2
Clause | Requirement + Test Result - Remark Verdict
| Temperature nse of main circuit terminals. Max 41K P
<BOK (K)
conductor cross-sectional area (mm?) -] P
test current e (A) 32
B345 | Verification of overioad releases RS
Test current: 1.45 times the value of their current 464 P
setting at the reference lemperature: (A)
Conventional tripping time: 26s P
<1h when In < 63A, <2hwhenin>63 A
835 TEST SEQUENCE il (Icu) g I
="a
- 1 sample: 9-14A 3P ! ngi?:&_:,
Rated utimate shorl-circut breaking S
iwmmmmmm.mmmmn ‘-::.3 I'
tw&mmnmndmu-ﬂMdmam- N
| rated ullimate short-circult breaking capacity higher than the rated short-time =5
withstand current. 2 Ky
For circuit-braakers of utiization 8 having a rated shork-time withstand current equal |
to their rated ultimate short-circull breaking capacity, this test sequence need notbe |
made, since, in this case, the ultimate shert-circuit breaking capacity, is verified when |
carrying out test sequence IV. <SRy
For integrally fused circuit-breakers, test sequence V applies in place of this f‘i‘fﬁﬁlg
sequence. ¢
Type designation or serial number ™2 :J;';.‘:;_-L._;._-r
Sample no: lit-1 N u;-,l
Rated current In (A) 14 A
Rated cperational voltage: Ue (V) 415 e
Rated ultimate short-circuit breaking capacity: (kA) |10 n; g
Rated control supply voltage of closing mechanism: Wi
Ue (V) et d
Rated control supply voltape of shunt release: e
This test sequence need not be made when lcu = lcs ait 100G
B351 | The operation of overioad releases shall be verified at twice the value of their ol
current setting on each pole separately b |
The operating time shall not exceed the max value stated by the manufacturerfor |~ |
| twice the current setting at the reference temperature, on a poie singly. P
Time specified by the manufacturer. N/A 5
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Clause Requirement + Test Result - Remark Verdict
- Operation trme: (8} ..o R i i 31s P
R RS M TR T a2s
RErT o B 26s
N -
8.352 Tes! of rated ultimate short-circuit breaking capacity ot
The test sequence of operations Is O =1-CO "‘-"1}
| For circuit-breaker fitted with adjustable releases, test p
shall be made with the current and time sattings at
;
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
| support or an equivalent support
Tesi made in free air
\ Back Omm Front Omm
Distances of the metallic screen’s. (all sides) Top . - ABN P
Left Omm Right Omm
| The characteristics of the metallic screen: oy
- woven wire mesh N/A
- perforated metal P
- expanded metal MN/A
- ratio hole areafiotal area” 0,45-0,65 0,50 P
- size of hole’ <30mm’ 25 p
- finish: bare or conductive plating Bare
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0.8 mm, 50 mm long
Circuil is earthed at: (load-star- or supply-star point) | Supply-star point
Conductor cross-sectional area (mm®) - 25
If tarminals unmarked; N/A
line connected at: (underside/upside)
Tightening, torques; (Nm) 1.2
Test sequence of operation. O -1-CO
. test voltage UUe = 106 (V) ... .oois v L1 (498
...... T Vs WP S o e S B R
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| Clause Requirement + Test Result - Remark Verdict
-rm.s. testcurrent AC/IDC: (kA) . ..........LT 10.2 P
................................................................... L2: 10.2
e e T ER s e e - 4 10,2
power factoritime constant 0.48
- Factor "n" 19
- peak test current (kAmax) | 19.0 P
Test sequence "O"
- max. let-through curent: (kApeak) ..................LT: 421 P
R TP s S TR £ PSR L2 1,71
..................................................... LA 33
- Joule integral Fdt (KA*S) ... L1z |28 P
R e e v R 3,50
N B 15,9
Pause, t (min) 3 P
Test sequence "CO"
- max, let-through current: (kApeak) ..............L1: 3,76 o
.................................................................... L2: 0,34
el 3,68
- Joule integral Pdt (kA%s) L1 |28 P
e T R A b T B s s L2 -
............................................ R 20,0
Meilting of the fusible element No P
Holes in the PE-sheet for test sequence "0" No P
Cracks observed No P

8353 |Verification of dielectric withstand thie
- equal to twice the rated operational voltage with a | 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover
- the leaking current for circut-breaker suitable for | 457V
isolation: {(<6mA [ 1,1 Ue) 2?.&:1D“’mﬁ{ma:imum}

8354  |Verification of overioad releases ¥
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately. h
The operating time shall not exceed the max. value stated by the manufacturer for
wice the current setting at the reference ternperature, on a pole singly. .
Time specified by the manufacturer; MIA
- Operation ime: (8) ....covvmvimr e L1 17s P

................... USRS 1. 18s
. L L3 17s
............................................................. N .
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B35 TEST SEQUENCE Il (icu)
- 1 sample 24-32A 3P
{ Rated ultimate shor-circult breaking
Except where the combined test sequence applles, this lest sequence apples 10
circuit-breaker of utiization category A and 1o circull-breaker of utiization B having a
rated utimate shom-circut brealung capacity higher than the rated short-time
withstand current
For circuit-breakers of utiizaton B having a rated short-ime withstand currentequal |
1o thei rated ultmate short-Circut breaking capactty, In's test sequence need notbe |
made, since, in this case, the ultimate shori-circull breaking capacity, is verfied when | |
carrying out test sequence IV o,
For integrally fused circuit-breakers, test sequence V apples in place of this P75
Type designation or serial number ™2
Sample no: -2 cdy
Rated current In (A) 0 S
Rated operational vokage Ue (V) 415 - KA
Rated ultimate short-circuit breaking capacity. (kA) | 10 Wl
Rated control supply voltage of closing mechanism: L
Ue (V) P
Rated control supply voltage of shunt release. TN
Uc (V) el %, o
This test sequence need not be made when icu = Ics R~ A
B351 |The operation of overioad releases shall be verified at twice the value of their g )
current setting on each pole separately. tes
The operating time shall not exceed the max. value stated by the manufacturer for |
twice the current setting at the reference temperature, on a pole singly M
Time specified by the manufacturer NIA
- Operation Bme: (8) .........commmimmmmsmsens b1 51s P
B & 52s
8352 Test of rated ultimate shor-circuit breaking capacity
The test sequence of operations is O -t - CO v &
For circuil-breaker fitted with adjustable releases, test P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated NIA
U (V)
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The circuil-breaker Is mounted complete on its own P
suppart or an equivalent support

Test made in free air P

il s | Back: 0mm Front Omm
Distances of the metallic screen’s: {all sides) | Top: 4 - 45mm
Left 0mm_Right Omm

The characteristics of the metaliic screen;

- woven wire mash NIA
- perforated metal P
- expanded metal NIA
- ratio hole areaitotal area: 0,45-0,65 0,50 P
- size of hole: <30mm° 25 P
- finish: bare or conduciive plating Bare

Test made in specified individual enclosure; NIA
Details of these tests, including the dimensions of the

enclosure:

Fuse "F"; P
copper wire: diameter 0,8 mm, 50 mm lang

Circult Is earthed at: (load-star- or supply-star point) Supply-star paoint F
Conducter cross-sectional area (mm®) | 6.0 P
If terminals unmarked: MN/A
line connected at (underside/upside)

Tightening, torques: (Nm) 12
| Test sequence of operation. O -1- CO

- test voltage UUe = 1,05 (V) ...oococirie LT, 938

o B o 438
-r.m.s. test current ACHC: (KA) ... L1, (102 P
L3 10,2

power factorftiime constant 048

- Factor *n" 1.8

- peak test current (kAmax) : 19.0
| Test seguence "0 :

. max. lel-through current: (kApeak) .. ... . L1 |3.60 p
x : =t S A R et R ot Pu B LZ 448

............................. : TS P IR AP P Rer Ge et L (i 472
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Clause  |Requirement+ T Resuit - Remark Verdict
- Joule integrai Pt (kA%s) . . ... L1 |31.8 P
. 354
| Pause, t (min) 3 p
! Test sequence "CO" o
-mww {Mput} TN L.k P
. .12 |0.035
. : i B U< S P
' mwum;w:} L (B2 P
i b =
. 5. 28
mmurummmm No P
Holes in the PE-shesat for tas! sequence “0° No P
Cracks observed No P
8353 |Verification of dielectric withstand Sy
- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover P
- the leaking current for circull-breaker sutable for | 457V P
isolation: (<BmA / 1,1 Ug) 38,2x 10 mA(maximum) |
8354  |Verification of overioad releases =7
The operation of overioad releases shall be verified at 2.5 times the value of their | JJ ‘t
current setting on each pole separately. _ _‘___1:‘ )
The operating lime shall not exceed the max. value stated by the manufacturer for o ﬁ
twice the current setting &t the reference temperature, on a pole singly. | -‘3;1
Time specified by the manufacturer: NA |
- Operation time: (8) o & 1 als P
...... — L2 3s
L3 36s
.N: .
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B3A TEST SEQUENCE IV /A
B37 TEST SEQUENCE V N/A
838 !LTEST SEQUENCE VI Combined tes! sequence NIA
Annex B Circuit-breakers incorporating residual current protection MNiA
Annex G individua! pole short-cirouit test sequence MIA,
| Annex F Additiona! tests for clrcuit-breakers with electronic over-current protection N/A
TA.nnax H Individual pole short-circull test sequence
1 sampie, 24-32A, 3P
Circuit-breaker for use in IT systems
H.2 Test of individual pole shor-circuit breaking capacity
A short-circuit test Is made on the individual poles of a multipole circuit-breaker at a i:'.-
value of praspective current (I} equal 1o 1,2 times the max. setting of the shori-time e
delay release tripping current or, in the absence of such a release, 1.2 time the max 5
setting of the tripping current of the instantanecus release, or, where relevant 1,2
| imes the max. setting of the definite time delay release tripping current, but not
‘;Typa designation or serial number ™2
Sampie no: H-1
Rated current. In (A) 3z
Rated operational voltage: Ue (V) 415
Rated ultimate short-circult breaking capacity: (kA) 10
Rated control supply voltage of closing mechanism:
Ue (V)
' Rated control supply voltage of shunt release: -
Uc(V)
The test sequence of operationsis O —-1-CO
For circuit-breaker fitted with adjustable releasas, test NIA

shall be made with the current and time settings at
maximum,
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Clauss

Regquirement + Test

Resull - Remark

Verdict

closing mechanism energized with 85% at the rated
Ue: (V)

N/A

The circuil-breaker is mounted complete on ils own
support or an equivalent support.

Test made in free air,

Distances of the metallic screen's: (all sides)

Back: Omm Front: 0mm
Top: 30mm Botton: 30mm

Left; Omm Right: 0mm

The characteristics of the metallic screen:

- woven wire mesh

N/A

- perforated metal

NIA

- expanded metal

NiA

|- ratio hole area/total area: 0,45-0,65

0.50

|- size of hole: <30mm’

25

- finish: bare or conductive plating

Test made in specified individual enclosure:
Detalls of these tests, Including the dimensions of the
enclosure;

N/A

Fuse "F",
copper wire' dlameter 0,8 mm, 50 mm lang

Circult is earthed at- (load-star- or supply-star paint)

Supply-star point

Conductor cross-sectional area (mm?);

6,0

If terminals unmarked:
line connected at (underside/upside)

N/A

Tightening torques: (Nm)

1.2

Test sequence of operafion: 0 -t-CO

Test circuit according figure: 9

- test voltage UfUe =105 (V) ... LT

436

|| TV D

Short-circuit test current (k)
equal to 1,2 times the max. setting of the short-time
delay relsase tripping current,

NIA

or, in the absence of such a release, 1,2 ime the max.
setting of the tripping current of the Instantanecus
release,

JB5A

or, where relevani 1,2 times the max. setting of the
| definite time delay release tnpping current, but not
! exceading 50kA.

N/A

TRF No. IECE0947_2F




Page 83 of 71 Report No  130700026SHA-001

IEC 60947-2

Clause Ruql:ﬂﬂrnum + Test Result - Remark Verdict
- r.m.s. test curment AC/BE: (A) 385 P
power laclorfiime sonstant 0,88 P
- Factor “n* 142 P
- peak test current (Amax) - 546 P
Test sequence "0" L1 -_
- max. let-through current (Apeak) ... ... .. L1 |404 P
- Joule integral Pdt (A%s) . . ... L1:  |1030 P
Pause, U {min) 3 P
Test sequence "CO" L1
-max etthoughcument (Apeak) . L1 |491
-Joule integral Pdt (A%s) ... .. .. 11 |g08 P
Test sequence "0" L2

: - max_iet-through curent (Apeak) ... |2 513

i . Joule integral Pdt (A%) .12 |sa2
Pause, t (min) 3
Test sequence "CO" |2
- max. let-through current (Apeak) ... .. L2 474
- Joule integral Pdt {AS] ......cc. cooevnriieiennniannnn L2 661
Test sequence "0" L3
- max, |et-through current (Apeak) .......c..cccoae. L3 512 P
-Joule integral Pdt {A%S) ........ccoceinnnnine e B30 az8 P
Pause, t (min) 3 P
Test sequence "CO" L3 Eak
- max. |et-through current. (kApeak) .................. 3. 341 P
- Jouls integral Pdt (KA?B) ..o L3 | 339 P
For 4-pgale circuit-breakers with a protected neutral NIA,
pole, the tast voltage for that pole shall be phase-to-
phase voltage divided by ¥3. This test s applicable
only where the construction of the protected neutral
pale differs from that of the phase poles.
Test sequence "O" N
- max. let-through current (kApeak) . .............. N N/A
- Joule integral IPdt (AS) ... ..o s N N/A
Pause, t (min) MiA
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Test sequence "CO" N iy
- max. let-through current: (kApeak) ... .......... N: N/A
- Joule integral Pdt (A%s) ... At VTR |, NIA
Meiting of the fusible element No
_ Holes in the PE-sheet for test sequence "0" No
i Cracks observed No
H3 Verification of dielectric withstand i
- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 V
- no breakdown or flashover P
Ha Verification of overioad releases i
The operation of overioad releases shall be verified at 2.5 times the value of their
L current selting on each pole separately
. The operating time shall not exceed the max. value stated by the manufacturer for &a Lo
twice the current setting at the reference temperature, on a pole singly. LR L
etk
Time specified by the manufacturer; i
- Operation time: (8) ... ... Lt |278 ]
...... S I S .
........ e L3 | 208
. N
H.5 Marking 2oy
| Circuit-breaker for which all values of rated voltage | N/A
| | have not been tested according to this annex or are |
not covered by such testing, shall be identified by the
symhul@ which shall be market on the circuil-
breaker immediately following these values of rated
voltage
Annex J Electromagnetic compatibility (EMC) - Requirements and test methods for circuit- N/A
breakers
]Annax L !‘.Glr::ui-braam nol fulfilling the requirements for overcurrent protection N/A
AnnexM | Modular residual current devices (without integral current breaking device) NA |
Annex N | Electromagnetic compatibility (EMC) — N/A
Additional requirements and test methods for devices not covered by Annexes B, F
and M

TRF No. IEC60947_2F



Fage 65 of 71

Report No. 1307000285HA-001

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict '

Annsx O

Instantaneous trip circuit-breakers (ICE)

NIA

TRF No. IECB0947_2F
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1 | Terminals for external connections Max for all |30 80
2 |Enclosure Maxforall [18 |80
3 |Non-metatiic handie Maxforal (17 |38
Forcause8344 (1ONAtSV- W2 | erT]

1

2

3

Forclause 8.34.4 (14AMISV= It | | ]
1| Terminals for external connections Max for all |35 80
2 |Enclosure Max for all |20 50
3 |Non-metallic handie 35
:' '-' .\..-m.n;.;m-uf' _;AL. A N!‘FTL“ -ﬂiﬁgr . LS By ) e Y RS

1 | Terminals for external connections Max for all |41 80
2 |Enciosure Max for all |23 50
3 |Non-metallic handle Max for all |18 35

TABLE Resistance to heat (Ball pressure test)

TRF No. IECB0947 _2F
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IEC 60947-2
TABLE: Resistance to fire (Glow wire test)
no: | Specimen Verdict

Description Colour Thick | Temp. |buming drops |support

(mm) [°C  |aftert(s) burning
1 |Enclosure Black 25 8980 10,1 Mo Mo P
2 | Contactor support Black 25 860 87 Mo Mo P
3 |Button Elack 2.5 &850 - Mo Mo P
4 |Button Red 25 £850 - Mo Mo P

TRF No. [ECB0847_2F
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IEC 60847-2

Photos of sample:
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Photos of sample

TRF No, IECE0847_2F




Page 70 of 71 Report No. 1307000265HA-001

IEC 60947-2

Photos of sample:

TRF No |IECBD247_2F



Page 71 of 71 Report No, 1307000265HA-001

IEC 60947-2

Photos of sample:
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Testing procedure and testing location:

[ | CB Testing Laboratory

Intertek Testing Services Shanghai

[ | Associated CB Laboratory:

-

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

Building No.86, 1188 Qinzhou Road (North), Shanghal

200233, China

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

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

Wesl Zhonghuan Road, Jiaxing City, Zhejiang Province,

P R.China

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

Approved by (+ signature)

Mathew Shen

Nedlor

" Jim Hua

yd ”7/;; &l —

o

O TTmnmmF

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

Tested by (name + signature) ..

Approved by (+ signature) ...

] | Testing procedure: WMT

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

Testad by (name + signature)

Witnessed by (+ signature)

Approved by (+ signature)

[0 | Testing procedure: SMT

Testing location/ address .

Tested by (name + signature) .__

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

Supervised by (+ signature) .. .

[ | Testing procedure; RMT

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

Tested by {name + signature) .-

Approved by (+ signature) ...

Supervised by (+ signature) ........

TRF No. [EC60947_4_1A
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Summary of testing:

Clause Testing items Testing location
9333 Verification of temperature rise CBTL
9.3.3.180.3.32 Verification of operation and operating limits ACTL
93.34 Verification of dielectric properties ACTL
93.35 Verification of rated making and breaking capacities, change-over | ACTL
ability and reversibility, where applicable
93386 Verification of conventional operational performance ACTL
9.34 Performance under short-circuit conditions ACTL
9.3.5 Verification of ability to withstand overload current ACTL
8.2.4 of part 1 Verification of mechanical properties of terminals CBTL
Annex C of part 1 Verification of degrees of protection of enclosed contactors and CBTL
starters
Tests performed on main circuit according to IEC/EN 80947-4-1:
Adjustable
Report No. Type current I Il 1 v Vv
range
130700028 SHA- ™2 24-32A 1 - - - -
002 | TM2 0,1-0,16A 1 - - - -

Notes:

Summary of compliance with National Differences:
N/A

TRF No. IEC60947_4_1A
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Copy of marking plate:

See main test report 130700026 SHA-001.

Remark:

The products are circuit-breakers integral with protective function of thermal relay.

TRF No. [EC60947_4_1A
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Test item particulars . :
- kind of equipment Thermal Relay
- number of poles 3
= kind of current (a c. ord .c.) ac
- Interrupting medium N/A
- mathod of operation rmanual

Automatic & manual

- method of change-over for particular types of starters NIA
|- method of connecting for particular types of starters: N/A
-Rated and limiting values, main circuit:

- rated operational voltage Ue (V).......cccoce i . 415

- rated stator operational voltage Ues {V) NIA

- rated rotor operational voltage Uer (V) ...t NIA

- rated insulation voltage Ul (V).....ceiieiccciieeccccici 590

- rated stator insulation voltage Uis (V) NIA

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

- rated impulse withstand voltage Uimp{k\V) B

- rated starling voltage of an auto-transformer starter{V) |  N/A

- conventional free air thermal current ith (A) WIFY

- conventional enciosed thermal current fthe (A) | MIA

- conventional stator thermal current tths (A) MNIA

- conventional rotor thermal current Ithr (A) Ni&

- rated operational current le (A) or rated operational

powers : Seapage 8
- rated stator up&mﬁpnﬂ current les (A) or raled stator N/A
operational powers |

- ratad rotor operational current ler (A) N/A

- rated uninterrupted current lu (A) MSA

= FEHR FEQUBNCY . ... i iiiiiaimecsisiasss sassesssinrnssa s iasash sosi ia s rotas 50/60Hz
= rAtBd QUBES ........coviiiie s vt eeeeeemeneree o - IDINEFTUDLE
Short-circuit characteristic:

- rated prospective short-circult current "r" (kA) NiA

- rated conditional short-clrcuit current lq (kA) MA

TRF No, IEC60847_4_1A
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Rated and limiting values of the electronically
controlled electro-magnet

| - kind of current NiA
|- power consumption Ni&
- rated frequency (ord.c.) N/A
- rated control eireuit voltage Uc {nature ac fde) ......; N/A
- rated control supply voltage Us (nature: a.c. /de) ... NA
- nature of external control circult devices NIA

Rated and limiting values of air supply control circuit
- rated pressure NIA
- volumes of air N/A

Rated and limiting values of relays and mlmus
{overload relays)

- typas of relay or release

(<] a) release with shunt coil (shunt trip)
(4 b) under voltage and under—current
ening relay or release
% c) overload time-delay relay the time-lag of
which Is;
[] 1) substantially independent of previous
load (e.9. ime-delay magnetic overload relay)
[[] 2) dependent on previous load (e.g.
thermal or electronic overload relay)
(<] 3) dependent on previous load (e.g.
thermal or electronic overload relay) and also
sansitive 1o 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
tection of the motor
f) Stall relay or release

- characteristic values

opening relay or release

- rated voltage (current)

- raled frequency

- operating voltage (current)
- operating time

- inhibft time

b) Overload relay:

-designation and current settings :

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

| - time-currant characteristics (or range of cha;actenshcs:l
|when necessary

a) release with shunt coil, under—vnltaga {under—cun‘ent}

N/A
N/A,
N/IA
NIA
NIA

See general product Information
50/60Hz
N/A

TRF No. IECB0947_4_1A
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- trip class according to classification in table 2, or the value
of maximum tripping time, In seconds, under the conditicns
specified In 8.2.1.5.1, table 2, column D, when this time

exceeds 40 s, 104

- number of poles 3
Nature of the relay: thermal, magnetic, electronic without

thermal memory : Thermal
c) Release wilh residual current sensing relay:

- rated current

- operating current
- operating time or time-current characteristic according to
Table H.1. N/A

Type and characteristics of automatic change-over

devices and automatic acceleration control devices

v [ a) time delay, e g. time delay contactor

mes relays {see IEC 80847-5-1) applicable to

conlrol-devices or specified-ime-or nothing
relays (se= |IEC 61810-1)
[] b) under gurrent devices (undercurrent
relays
] t:cher devices for automalic control
- devices dependent on valtage

- [ devices on power

[ ] devices depending on speed

| Characteristics:
| 8) the characteristics of ime-delay devices are:
- the rated time-delay or its range, if adjustabie N/&
- for ime-delay devices fitted with a coil, the rated voltage, NIA
when it differs from the starter line voltage
b) tha charactenstics of the under voitage devices are.

- the rated current ( thermal current and /or rated short- N/A
| gircuit withstand current, according to the indicalions given
by the manufacturer)
- the current setfing or its range, if adjustable - N/A
| ¢} the characteristics of the other devices shall be NIA
|determined by agreement between manufacturer and user
Types and characteristics of auto-transformers for two-
step auto-transformer starter
Account being taken of the starting charactenistics (see
5.3.5.5.3), starling auto-transformers shail be characterized
b? 4
- rated voltage of auto-transformer MiA

- the number of taps available for adjusling lnrqua and
current /A
- the starting voltage, Le. memﬂagmatmelapplng NIA
terminals, as a percentage of the rated voltage of auto-
transformer
- the current they can carry for a specified duration .. NIA
-the rated duty{see 5.3.4) - N/A
-the method of cooling (] air-cooling

] oil-cooling
Mounting design - (] built-in
[ ] or provide separately

TRF No. IEC60947_4_1A
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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 rolor insulation voltage (Uir)

MNIA
| = their resistor value NIA
| - the mean thermal current, defined by the value of steady N/A
| current they can carry for specified duration :
- the rated duty {see 5.3.4) A
- the method of cooling ] free air
[ forced air
[ foll immersion
Mounting design L] built-in
["] or provide separately
Rated and limiting values, auxiliary circuits:
- rated operational voltage Ue (V) ... NA
- rated insutation voltage: Ui (V). T NJA
- rated operational current le (A). ... NA
KNG OF CUITBNE oo ceeeeeess oo e NIA
- number and kind of contact elements...._._........- NA
- rated uninterrupted current T (A} e - NA
- utilization category: (AC, DC, current and voltage) . .- /A
Short-circuit charactenstic ;
- Rated conditional shor-circult current (KA} oo NIA
- kind of protective device ... ... Integral with a circuit breaker
Possible test case verdicts:
- test case does not apply tothe testobject ... : NIA
-test object does meet the requirement.................... P (Pass)
- test object does not meet the requirement .. ........° F {Fail)
TRe N s s R ST
Date of receipt of test item.........covveiieiei e . July 01, 2013
Date (s} of performance of tests .. ... : From July 01, 2012 to October 18, 2012

TRF No. IECE0947_4_1A
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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.

"Isee appended table)" refers to a table appended to the report.

Througheut this report a2 [X] comma / [] point is used as the decimal separator.
This test report is vaiid only being read together with the test reports of 130700026SHA-001

Manufacturer’s Declaration per Sub-clause 6.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate ¥es/Mot applicable
incluedes 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

When differences exist, they shall be identified In the General Product Information section,
Name and address of factory (ies}...ccuvmmnnnna t S8mMe as applcaint

General product information:

Ue=415V (3P), Ui=690V, Uimp=6kV, Cat. A

S Y
LAY leu les

(kA) (kA)
0.1~0.16 50 | 50
016~025 | 50 50
0.25~0.4 50 50
0.4~0.63 50 50
0.63~1 50 | 50
1~1.6 50 | 50
1625 | 50 50
2 5~4 50 50
4~63 50 50
6~10 50 50
9~14 10 5
13~18 10 5
17-23 10 5
20~25 10 | 5
24~32 10 | 5

TRF No, IEC60947_4_1A
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6.2 MARKING
Data shall be marked on the equipment (mandatory):

a - manufacturer's name or trade mark P
b - type designation or seral number ™2 P

Data preferably marked on the equipment
c - number of this standard, if the manufacturer | IEC/EN 60947-4-1 P

claims compliance

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

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

d - raled operational voltages 415V P

€ - utilization category and rated operational NIA
currents (or rated powers), at the rated
 operational voltages of the equipment

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

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

Associated values:

h - rated marking and breaking capacities (these

indications may be replaced, where applicable, by

!:PE indication of the utilization category, see table
)

Safety an installation:
| — rated insulation voltage 890V P
| = rated impulse withstand vollage (see 5.3.1.3) |BkV P

| - pollution degree 3 P
m - rated conditional short-circuit current (see N/A
5.3.6) and type of co-ordination of the contactor or
starter (see B.2.5 1) and the type, current rating
and characteristics of the associated SCPD;

rated conditional short-circult 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-
ordination (see 8.2.5.1)

50/60Hz P

NIA

N/A

n - Void
Control circuits

The following Information concerning control circuits shall be placed either an the
coil or on the equipment:

o - rated control circuil vollage (Uc), nature of NIA
current and rated frequency

p - it necessary, nalure of current, rated frequency N/A
and rated control supply voltages (Us)

Air supply systems for starter or contactors cperated by compressed air

TRF No, IEC60947_4_1A
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IEC 60947-4-1

Clause Reguirement + Test Result - Remark Verdict |

q - rated supply syslems of the compressed air
and limits of variation of this pressure, it they are
differant from those specified in8.2.12

N/A

Auxiliary circuits:

See general product P

r — ratings of auxiliary clrcuits inforrmation

Overload relays and releases:

s — characteristics according to ETspacifying the | Overload time-delay relay,
electronic overload relay does not contain thermal | dependent on previous load,
memary sensitive to phase loss.

Trip class: 10A

Additional Information for certain types of contactor and starter:

Rheostatic starters:

t — circuit diagram N/A

u - sevarity of start, see 5.3 6.5.1 MNIA

v — starting time, see 5.355.1 NIA

Auto-transformer starters;

w — rated starting voltage(s), | e voltage(s) at the NI&
tapping terminals

Vacuum contactors and slarters:

x — maximum permissible altitude of the site of NIA
instaltation, if less than 2000 m

EMC

y - environment A andlor B see 731 of part1  |[JA NIA

(1B
z — special requirements, if applicable, for N/
example shielded or twisted conduclors A

Sub clause 5 2 of parl 1 applies to contactors, starters and overload relays with
the following additions

Data under Hems d) to x in 6.1.2 shall be Included
on the nameplate or on the eguipment ar in the
manufacturer's published literature.

Data under items ¢} and k) in 6.1.2 shall

preferably be marked on the equipment c) marked =

In case of electronically controlled NIA
electromagnets, information other than given in o)
and p) of 6.1 2 may also be necessary. see 5.5

If the manufacturer declares an electranic
overipad relay without thermal memory, this shall
be marked on the device.

N/A

6.3 Instruction for installation, operation and maintenance

TRF No. IECB0947_4_1A
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IEC 6094741

| Clause

Reguirement + Test

Result - Remark

Verdict

The manufacture shall specify. in his documents
or calalogues

- the conditions lor installation, operation and

maintenance, i any. of the equipment during
operation and after a fault

- the specify the measures t0 be taken with regard
to EMC, if any,

N/A

- equipment only suitable in envionment A shail
provided with the following notice

N/A

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

commissioning and operation of the equipment.

- manutacturer advice on the measures lo be
taken In the avent of a short-circuil

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

8.1

Construction 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 degrae of resistance to
abnormal heat and fire

B8.1.1

MATERIALS

Sub clause of 7 1.1 of part 1 applies with the
additions

The suitability of matenals used is verified by
making tesis:
a) on the equipment; or
b) on sections laken from the equipment. or
c) on samples of identical materal

b) on sections taken from the
equipment

The suttability shall determined with respect to
resistance to abnormal heal and fire

The manufacturer shall indicate which tests,
amongst a), b} and c), shall be used

Oa@b)Oe)

Resistance to abnormal heat and to fire

Glow wire test ( on equipment), according CI, 7.1.1.1 of part 1

Asg described in |EC 60685-2-10 and -2-11

parts retaining current-carrying parts .
Remark : a protective conductor is not considered

asa current-camurlg parn

[ 880+ 15*C or
[ 960 & 15°C

TRF No. IEC60947_4_1A




Page 13 of 38

Report No. 130700026SHA-002

IEC 60947-4-1

Clause

Requirement + Test

Result - Remark

Verdict

Bl OthEE DA 1,yuiiveeeriinr it shssessc s ppoees] srpeeesryans

B4 650 + 10°C

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

Flammability, hot wire ignition and arc ignition tests (on materiais) ),

‘according CI 7.1.1.1 of part 1

| When tests on malenals are used, they shall be

' made according to the tests for fliammability
|classification, hot wire igniticn and, where
applicable, arc ignition, as specified in 82.1.1.2
The materials used shall comply with the values
given in table M.1 of parl 1 according o the
manufacturer's chosen flammability category (see
IEC 60685-11-10)

MN/A

8.2.1.1.2 of part 1

Flammability, hot wire ignition an arc ignition tests (on materials) according

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

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

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

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

Flammability tests, in accordance with IEC 60695-11-10

Test method

] A) - Horizontal buming test

[ B) = Vertical burning test

MN/A,

b)

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

MN/A

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

NIA

BA1.2

Current-carrying parts and their connection (see 7.1.2)

No contact pressure through Insulating materiais

8.1.3

Clearances and creepage distances

CLAUSE 7.1.3 OF PART 1 APFLIES

Clearances

Rated impulse withstand vollage (see test
sequence )

Uimp= 6kV

Creepage distances

|Polluion degree .. ... -

3

Comparative tracking index (V) . ... :

175

MBLETRBL GrOUD ... covoerrrarmirrrresrssiaersirmsrsin 5

lila

Rated insulation voltage Ui (V) ...

690

TRF No. IECE0947_4 1A




Page 14 of 38

Report No. 130700026SHA-002

IEC 60947-4-1

Clause

Reguirement + Test

Result - Remark

Verdict

Minimum creepage distances (Mm) ... :

10

Measured creepage distances (Mm) ...

>12(by gauge)

— ————

in case Uimp is not indicated

N/A

Actuator

8.1.4

| Sub-clause 7 1.4 of part 1 applies when the
| actuator is manually operated with the following
| addiion:

| The operating handle of the manually cperated
switching device of combination starter shall be
provided with means for padiocking it in the OFF
position

N/A

B.143

Mounting

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

N/A

8.1.5

Indication of contact position

8.1.3.1

Indication means, see 7.1.5.1 part 1 applies to
manually operated starters

lon Ooff

B.1.52

Indication by the actuator, see 7.1.5 1 part 1

B.1.6

Additional safety requirements for equipment suitable for isolation, see clause
7.1,6.1 part 1 applies and the additions marked with *)

7.16.1
part 1

Additional constructional requirements:

- marking according to §.2.

- indication of the position of the contacts

- construction of the actuating mechanism

- minimum clearances across open contacts (see
Table Xtl, Part 1) [MM) .o oo imcsisinsinsiin -

55

|V |TT|O

- measured clearances (MM) .. :

=6 (by gauge)

- test Uimp across gap [hﬁ - S .

123

*} Devices provided with positions like trip position
or stand-by positions which are not the indicated
open position shall be clearly marked.

NI,

*} An indicator having only one position of rest shall
nol be considered as appropriate to indicate the
positlon of the main contact.

N/A

7.1.8.2
part 1

with contactors or circull-breakers:

Supplementary requirements for equipment with provision for electrical interlocking

TRF No. [ECE0847_4_1A
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IEC 6094741

Clause

Requirement + Test

Resull - Remark

Verdict

Auxiliary switch is rated according to
IEC 60847-5-1 (unless the equipment is rated AC-
23)

N/A

Time interval between opening of the contacts of

| the aunﬁa*ymmandm:mntams of the main
| poles: 220 ms . R,

NiA,

Measured time interval (ms) .............

/A

During the closing operation the contacts of the
auxiliary switch closes after or simultaneously with
the contacts of the main poles

N/A

7.1.6.3
part 1

Supplementary requirements for equipment provided with means for padiocking the

open position:

The locking means Is so designed that it cannot be
removed with the appropriate padlock(s) installed

N/A

| Test force F applied o the actuator In an attempt to
| operate to the closed position (N} ... et Faliea

N/A

Rated impuise withstand voltage (V) ................-

Test Uimp on open main contacts at the test force

NIA

BA.T

Terminals

clause 7.1.7 1 parl 1 applies

A RA
part 1

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

(see 8.2.4 part 1 below)

Terminal connections shall be such that
nacaessary contact pressure is maintained

(see B.2.4 part 1 below)

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

{see B.2.4 part 1 below)

Terminal shall not allow the conductor to be

| displaced or o be displaced themselvesina

manner detrimental to the operatar of equipment
and the insulation voltage shall not be reduced
below the rated value

(see B.2.4 part 1 below)

If required by application, terminals and

conductors may be connected by means of cable |

lugs for copper conductors only

B.24
part 1

Mechanical properties of terminals

sea clause B.2 4 part 1 applies

8242

Mechanical strength of terminals

maximum cross-sectional area of conductor
{(mm?)

60
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Requirement + Test

39

torque (Nm) __

|12

§ times on 2 separate clamping units

8243

conductor of the smallest cross-sectional area
{mm") ..

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

110

nurmarulnundmnfhm“m

wmmreruumgnnu (mm) ..

|85

haghtbdmam ﬂ'haaquiprrurn and lhl phtnn
[ (1 10) I

mass at the conductor(s) (kg) ... ;

04

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

ciamping unit

B244

Pull-out lest

force (N) ..

... 38

1 min, andmmmmmnfm
terminal nor break near the clamping unit

Flexion test

conductor of the largest cross-sectional area
(mm?)

numbarnf cnnduc'tur nl Hnlargnim .
sectional .. g

diameter of bushing hole (mm) .

..|958

height between the uqurpmunt and the plnlan
(mm) ..

280

mass at the conductor(s) (kg) .

‘114

135 continuous revolutions. the conductor shall
neither slip out of the tarminal nor break near the
clamping unit

Puli-out test

force (N) ... PP e Ve TP ALt

1 min, ummm-um:ﬁpmatm
terminal nor break near the clamping unit

Flexion test

conductor of the largest and smallest cross-
sectional area (mm*] ..

180710

number of conductor of the Ismallﬂ't m
sectional, number of conductor ufthu hrgnt

212

diameter of bushing hole (Mm) . ... ...

05/658
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hquht betwean the Eqmprnﬂnl and the platan 280/ 260
{(mm) .. . L

mass at the conductor(s) (kg) .. -|14/04

135 confinuous revolutions: the mnductnr shaﬁ
neither ship out of the téerminal nor break near the
clamping unit

Pull-gut lest

force (N} . o _-|801/35

1 min, the conductor shall nefther $|Ip out of the [
terminal nor break near the clamping unit

7.4.7.2 Connecting capacity

type of conductors ... .................|}Rigid-solidorstanded or
flexible cahle

minimum cross-sectional area of conductor {rnm’} 1.0

maxnrnum nrnsm~sachonal area nr mnduetnr 60
mm? ... 3

number nf cnnductnrs sirnultanauusly - 2 for 1,0mm*
connactable to the tarminal ... . ....coociiiiieeeirnns ‘|2 for 8,0mm?

1.1.7.3 Conneaction

terminals for connection to external conductors
shall be readily accessible during installation

clamping screws and nuts shall not serve to fix
any other component

!B.'L?A Terminal identification and marking,

8174 Subclause 7.1 7.4 of part 1 applies with the P
Eait additional requirements of annex A

terminal intended exclusively for the neutral N/A
conductor

| protective earth terminal NfA

other terminals ;}‘!-r; 32, 5/L3, 2T1, 4/T2, P

B.1.8 Additional requirements for equipment provided with a neutral pole

Sub clause 7 1 B of part 1 applies

marking of neutral pole NIA

The switched neutral pole shall not break before NIA
and shall not make after the other poles

Caonventional thermal current of neutral pole NIA

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

shall be identical for all poles NIA

TRF No. IEC60947_4_1A
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Forlth = 83 A, the neutral pole may have a value
of Ith different from that of the other poles, but not NIA
le=s than the half that value or 63 A, whichever is
the higher.

8.1.9 Provisions for earthing

Sub clause 7.1.9 of part 1 applies

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

MNIA

7182 The protective earth terminal shall be readily

part 1 accessible NiA

The protective earth terminal shall be suitably

protected against corrosion NiA

The electrical cantinuity between the exposed
conductive parts of the protective earth terminal
and the metal sheathing of connecting conduclors

NIA

The protective earth tarminal shall have ng other NIA
functions

7.1.93 Protective earth terminal marking and NIA
part1 identificatian

8.1.10 Enclosure for equipment

7.1.10.1

ot Design

Sub clause 7.1.10 of part 1 applies with the follow
additions

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 cannat
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 f

enclosure N/A

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

NIA

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

MN/A,
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The removable parts of the enclosure shall be N/A
firmly secured to the fixed parts by a device such
that they cannot be accidentally loosened ar
detached owing to the effects of operation of the
equipment or vibrations |
When an enclosure is so designed as to allow the NIA
covers to be opened without the use of tools,
means shall ba provided to prevent loss of the
e fastening devices
7.1.10.2 Insulati
part1 nsulation
if, In order to prevent accidental contact between NIA
g metallic enclosure and live parts, the enclosure
| Is partly or compietely lined with insulating
| material, then this lining shall be securely fixad fo
. | the enciosure
8.1.11 Degree of protection of enclosed contactors and starters
Sub clause 7.1.11 of part 1 applies
Degree of protection ..o iccciicneen oo | |P20 P
Test for first characteristic
Test for first NUMEIAl .1t | 10 MN/&
2! P
a MIA
4, MN/A
& MNIA
& N/A
Test for second characteristic
Test for second numenal ........cccceeeeemrriiie —ciiiennas | 1 NI&
2 NIA
3 NiA
4: NIA
&: NIA
B NIA
7. MNIA
8 N/A
9.31.a TEST SEQUENCE |
- 2 samples: TM2, le= 24-32A(1-1), 0,1-0,18A[1-2) 3P
- verification of temperature rise (Clause 9.3.3.3.)
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- verification of operation and operating limits (Clause 9.3.3.1 and 9.3.3.2)

- verification of dielectric properties (Clause 9.3.3.4)

8.33.3 | Temperature rise 5]
Sub clause 8.3.3.3. of part 1 applies
ambient temperature 10-40°C .. .o [ 21
Contactor
test enclosure W x H x D (mm x mm x mm} .. .....|In free air
matarial of enclosure ... ......o...c.. ... [ | NO BNClOSUrE

153334 Main circuits, test conditions

Sub clause 5§.3.3.3.4 of part 1 applies with
following addition

loaded as stated in 8.2,2 4

- setting of the maximum current setting ............... 32A

-settingoverdoadrelay..... ... ... ... ... ... .|«

- conventional thermal current ith (A) ...

- conventional enclosed thermal current Ithe (A) |-

- cable/busbar cross-section (mm® / (mm) ._.......:|6.0/ 1000

- temperature rise of main circuit terminals (K) ....: | See page 37 P

83336 Cantrol circuit, test conditions.

Sub clause 8.3.3.3.5. of part 1 applies with
following addition

" The temperature rise shall be measures during
thetestof 33334

- conventional thermal current 1th (&) at their rated

VOIERG. i i

- conventional enclosed therma! current Ithe (A)

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

| - temperature rise of control circut (K) .._............;] < K see page N/A
193336 | Coils and electromagnets circuit, test conditions:

a) Uninterrupted and eight-hour duty windings (8.2.26.1)

The temparatura rise shall be measures durlng
the lest of 8.3.3.3.4

TRF No IECB0947_4_1A
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- rated control supply voltage Us (V) ... ...

- class of insulating materal ..............ccoooccie s

- uninterrupted or eight-hour duty windings

- temperature rise of control clreult terminals (K)

< K see page

N/A

by Intermittent duty windings (8.2.2.6.2)

- no current flowing though the main gircuit

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

- class of insulating material ............. N—

-infermittenl duty class ... ..o -

- close open operating cycle .

- ON-OB TAOIT ..o oiiiacns v s icsmnaine

- temperature rise of control eircuit terminals (K)

< K see page

N/A

c) temporary or periadic duty (8.2.2.6.3)

- no current flowing though the main circuit
- rated control supply voltage Us (V) ...

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

- close open operaling cycle......... .

(-ondpad HMe . .o

- lemperature rise of control circuit lerminals (K) .

< K see page

N/A

831347

Auxiliary circuit, test conditions:

Normaily loaded wilh their maximum rated

operational current at any convenient voltage

Thea temperature rise shall be measures during
the test of 9.3.33.4

- conventional thermal current ith (A),_..

- conventional enclosed thermal current Ithe (A) .

- cabla/busbar cross-section (mm®) / (mm) ...

- cable cross-section (MmM®) ...

- temperature rise of auxiliary clreult terminals (K)

NIA,

93338

Starting resistors for rheostatic rotor starters test conditions:

Mormally loaded with their current value |,

Numberof starfsperhour_. ... ...coveereeiveroccienns
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Rated duty ..o

Starting characteristic

See page

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

- cable cross-seclion (mm®) . ..o

- temperature rise of starting resistor terminals (K) |

- temperature rise of starting resistor enclosure.
(K i .

- temperature rise of Issuing air(K) ...

N/A

!9.3.3.39

Auto-transformers for two-step auto-transformers starters

Normally loaded with max, Starting current

| multiplied with 0.8 x """ %%

Numberof starts perhour...... v orvreaned

Starting charactenistic..........ccoociiieiiiiine

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

Temperature rise of

- windings (K}, Seetable 5 (+16%) ... ...

| - operating means (K) , See table 3ofpart1........

- parts intended to be touched but not hand heid
(K} , Seetable 3 of part 1

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

N/A

8.3.3

Performance under no load, normal load and overload conditions

8.3.3.1

Operation

For starter only:

reference amblen! temperature{i.e. +20 *C )

Rated full load current (A)

[ No tripping after 3 operations when stator has

reached thermal equilibrium at minimum and
maximum settings

N/A

For overload relay with combined stop and reset actuating mechanism only

With closed contactor, the resetting mechanism
shall be operated and this shall cause the
cantactor drop out

N/A

For overload relay with either a reset or separate stop and resel mechanism only

TRF No._IEC60947_4_1A
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| With closed contactor and resetting mechanism In
| the reset position, the tripping mechanism shall

| be operated and the contactor shall have been
caused io drop oul

M/A

9.3.3.2 Operating limits

93321 Power-operated squipment.

82121 Electromagnetic contactors and starters

raled control supply voltage Us (V) ... ...

| frequency (Hz}

geclared ambient temp&ratum{ﬂﬂ "C} for 1DG%
Us... A :

limits of close satisfactorily at any value between
85% and 110% of rated control supply voitage Us 3::

NIA

limits of drop out and open 1‘ul|3,.I are: 75% to ZD%
fora.c. and 75% to 10% for d.c.

NIA

ambient temperature{-5 *C) for 100% Us

Drop out test method

MIA

Limits of drop out and open fuiry are: 75% to 20% |
for a.c. and 75% lo 10% ford.c. . R 4|

N/A

8.2122 |Contaclors and starters with electronically controlled electromagnet

Rated contral supply voltage Us (V) .

Frequency (Hz) ..

| Declared ambient tamparatum[hm "E:} fnr mn%
‘Us

Limits of close satisfactorily at any value between
B5% 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% for d.c.

N/&

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

| Drop out test method

N/A

Lirmits of drop out and open !uﬂy are: 75% to 20%
for a.c. and 75% to 10% for d.c.. !

MNIA

82123 Electro-pneumatic contactors and starlers

Rated air supply pressure (Bar) .

Declared ambient temparature(:vdﬁ "C] for 100%
of the rated air supply pressure {Bar)
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Limits of close satisfactorily at any value between NIA
85% and 110% of rated air supply pressure (Bar}
Limits of drop out and open fully are: 75% to 1&% N/A
| of rated air supply pressure(Bar)......................2
| Ambient temperalure(-5 "C) for 100% of the rated N/A
| air supply pressure{Bar)
Limits of close satisfaclorily 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 1!]% NIA

for the rated air supply pressure{Bar) .. ...........

82124 Capacitive drop out lest

A capacltor shall be inserted in series in the
supply circult Ug, the total length of the connecting
conductors being £ 3 m.

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

The supply wllaga shall then be adjusted to
110 % U. ikl

The value of the capacitor shall be calculated: nF
C{nF)=30+200000/{FxUs) ..ot

Verification of the drop out of the contactor when N/A
the switch is operated to the open position ..........

83322 |Relays and releases

B213 a) Operation of under-voltage relays and releases

!1 | type of under-voltage relay .. |

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

Limits of drop out and fully open at slowly falling N/A
voltage are 70 % and 35 % of the rated voltage..... |

Prevantludusaﬂsupplymﬂaga-:ﬁ% of the N/A
rated voltage ... AR ER] Fe PR

Limits of close safisfactorily at any value between | NA
BE %0 antd 110 %0 i s 1

8.214 b) Shunt-coil operated releases (shunt trip)

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
fTOQUEBMITY vorvisisenesisrrmmnierisnisnsmriosiy TR g

8.21.5 Limits of operation of current sensing relays and releases

TRF No. [EC60947_4_1A
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8.21.5.1 | Limits of operation of time-delay overload relays when all poles are energized
8.21.511 |Common requirements

type of ime-delay overioad relay ..................... ' | Thermal overload relay

tipclass 104

currentsetling ... ... | 24-32A (H1)

ambignt temperatura (*C) ... 1| 210

test enclosure Wx Hx D (mm x mmx mm) . | No enclosure

cable/busbar cross-section {mm?) / (mm) 116,04 1000

ambient temperature! - 5°C ...........ccccciiieemniiinnd] = B0

a} at A times of current setting, tripping shall not 2h No tnipping; 25,2A / 33,6A =

occurin less than 2 h starhng from the cold state;

b} when the current is subsequently raised to B Tripping, 31 2A/ 41 BA P

than 2ttt e 22 | Tip-time: 4min37s / 4min2es

c} for ciass 2, 3, 5 and 10 A overload relays Class; 10A P

energized al C tmes the current setting, tPPING | 100ing current: 36A / 48A

mhmradisthiw bty from themmal | 1. bme: 1min21s / 1min27s

accordance with 9.3.3 of IEC 60034-1; forclass 10

A overload relays, for ambient air

temparalure -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, gﬂ , 30 and 40 nverllna_l:! relays Class, N/A

SN L Ve et AR gt

thermal equillbrium al the current sefting: class; | Trip-ime: s

test current, rippIng tMe ... e,

e) at D times the current setling, tripping shall Class, N/A
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ambient temperature: + 20°C ............ccv e ] ¥ 20°C
a) at A times of current setting, tnipping shall not | 2h No tripping; 25.2A / 33,6A P
occur in less than 2 h starting from the cold stale
testourment . ... e e e e
b} when the current is subsequently raised to B | Test current: 28,8A / 38 4A P
times the current setting, tripping shall occur in T ) :
less than 2 h: testcurment ............oo...................1 17ip ime: 2mind35s / 4min16s
c) for class 2, 3, 5 and 10A overioad relays Class; 10A P
energized at C times the current, tripping shall .
occur in less than 2 min, starting from thermal Tripping current. 364/ 487
equilibrium at the cumrent setting; test curment ........ | Trip-ime: 1min3s / 2minBs
d) for class 10, 20, 30 and 40 overload relays | Test current N/A
energized at C times the current, tripping shall 3
occur in less than 4, 8 or 12 min, starting from | 17ptme:___s
thermal equilibrium at the current setting; class; |
test current; tripping time ... 3
e) at D times the current setting, tripping shall Class; 10A P

occur within the limits given in Table 2 for the
appropriate trip class and tolerance band,

starting from the cold state; test current; tripping
HME TP {8) oo s e

Tripping current: 173A 7 231A
Trip-time: 285/ 4,15

ambient temperature: + 40°C .. .|+ 40°C

a) at A times of current setting, tripping shall not | 2h No tripping, P
occur in less than 2 h starting from the cold

siale; dsboamant ..ol s Test current. 24A/ 32A

b) when the current is subsequently raised 1o B | Test current: 28,8A / 38,2A P
times the current setting, tripping shall occur in ) ) _

less than 2 h; test CUITENt ..ocrvicvis e ieieienins .| Trip time: 3min16s / 3min19s

¢) for class 2, 3, 5 and 10A overload relays Class, 10A P
energized at C times the current, tripping shall ;

occur in less than 2 min, starting from thermal Tripping oument: 36A / 40A

equilibrium at the current setting; test current ...... Trip-time: 47s / Tmin03s

energized at C times the currant, tripping shall ) .

oceur in less than 4, 8 or 12 min, starting from [ TP time: _s

thermal equilibrium at the current setting; class,

test curreant, tripping time. ..

e) al D times the current setting, tripping shall Class; NIA

occur within the tripping time (s) < Tp <, starting
from the cold state; test current. tﬂpping tirme Tp
{s) .. tatl 5 o

Tripping current__ A

| Trip-time: 5
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B.2.1.5.1.2 | Thermal memory test verification
Linless the manufacturer has specified that the NIA
device does not contain thermal memory,
electronic overload relays shall fulfil tha
following reguiremenis(see figure 8)
Apply a current equal to e until the device has | le= A YA
reached the thermal equilibrium
Interrupt a current for a duration of 2 x Tp (see | Tp = A /A
Table 2 ) with a relative lolerance of 10% o= A
{where Tp is the time measured atthe D Measured time Tp= s
current accerding to Table 3).
Apply a current equal o 7.2 x e I test= A NIA,
The relay shall trip within 50% of the time TF Trip time = s MN/A,
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8.21.5.2 Limits of operation of three-pole time-delay overload relays energized on
ambient temperature (*C) _........ Lile21°C

lnmmwmmmmnm :
current setting, the characteristics shall apply | Min-Setting current 24A
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

a) the relay energized on three poles, at A times
the current setting, tripping shall not occur in less RT|S|RS| T |ST|R r
than 2 h, starting from the cold siate; test current .

4 NG| 24 |216) 2« |8

>2h >2h >2h P

b) when the value of the current fiowing m Iwo
poles is increased 1o B times the current setting

| and the third pole deenergized, tripping shall
occur in less than 2 h; current value, test current |37 0 (3171 0 1:.7) 0O

RT| s |[RS| T |sT|R -

| 2min7s | 1min56s | 1minsas n

! ambient temperature ("C) . ... _|s21°C

lnuudwmmhmhgmﬂnmahh ,
current setling, the characteristics shall apply | Max-setting current: 32A
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 lhree poles, at A times
the current setting, tripping shall not occur in less
than 2 h, starting from the cold state, test current .

RT| 8 |RS| T |8T| R P

32 |288| 32 |28B) 32 (288
=2h >2Zh =2h P
RT| 8 |RS| T |8T| R P

b) when the value of the current flowing In two
poles Is increased to B times the current setting
and the third pole deenergized, tripping shall
occur in less than 2 h; current value; test current -[423| © |423]| 0 (423 ©

3min27s | 3min16s | Amin19s P
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18.21.53  Limits of operation of instantaneous magnetic overioad relays

For all values of the current sefting, instantaneous
magnetic overioad relays shall trip with an
| ‘accuracy of £ 10% of the value of the published

N/A

jwmwu fo the current

Accuracy £ 10% ofthevalue.............. ........... N/A

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

821541 e)Limits of operation under-current relays

| Unger-current relays or release, when associated | Under current sefting: A MNIA
with @ switching device, shall operate 1o open the | Test current. A
switching device within 80% t0 110 % of the set | Set time.

time when the current during run is balow 0,9 Measured |

times the under-current setting In all poles

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

- for star-defta starters from star to defta, and NAA
-hMﬂMMﬂmh
the ON

The lowest drop-out of an under-curten! relay Lowest drop-out .. .. A/ '
shall be not greater than 1,5, imes the actual Actual current sefting. ... A=
current selling of the overload relay which is = 1,5 times

active In the starting or star connection.

N/A

Tha under-current real shall be able to carry any
value of current |, from its lowest current setting to
stalled current in the starting position or the star
connection, for mea tripping Umas getermined by

N/A

the overioad relays at its highest current setting
8.2.1.5.5. | g) Stall relays

The limits of operation shall be verfied

withcl 82165 __NA
For currents sensing stall relays . the verffication A
shall be made for the minimum and for the

maximum set current values and for the minimum
and maximum stall inhibit ime(four settings)

Fmilﬂrﬂytmmtnmpndmml NIA
rotation sensing mean, the verification shall be

made for the minimum and maximum stall inhibi
time. The sensor can be simulated by an
appropriate signal on the sensor input of the stall
relay

a) current sensing relays

|

TRF No IECB0947_4_1A



Page 30 of 38

Report No. 1307000265HA-002

IEC 6094741

E}_Iauu.a

Requirement + Test

Result - Remark

Verdict

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

N/A

| minimum current setting /
| maximum s&¢ stall inhibit time

Test current 1,2 times

NIA

maximum current sefting /
minimum set stall inhibit trme
Test current 1,2 times

NIA

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

NiA

b) rotation sensing relays: an inpul signal
indicaling no rotation exits

minimum set stall inhibit time

NYA

maximum set stall Inhibit ime

N/A

8.2.1.5.8.

h} Jam relays

The limits of operation shall be verified
accordance with ¢l. 8.2.1.5.8

NIA

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

NYA

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

- apply a test current of 95% of the set current
value, The [am relay shall nol trip

N/A

- increase the test current to 120 % of the set

| current value. The jam relay shall trip according to

the requirements given in 6.2.1.56

/A,

minimum current setting /
minimum set stall inhibit time
Test current 85 % of set value

N/A

minimum current setting /
minimum sat stall inhibit ime
Test current increase to 1,2 times

—y
-
=
=
3
m
L]

N/A

minimum current setting /
maximum set stall inhib# time
Test current 85 % of set value

]

NIA

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

» P

® ¢n
Tl

—
I3
L
3

NIA

maximum current setting /
minimum st stall inhibit tme
Test current 85 % of set value

3
o
=
]

N/A

maximum current setiing /
minimum sei stall inhibit time
Teast current 1,2 times

I

-
=
3
m
]

N/A
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Clause

Reguirement + Test Result - Remark

Verdict

maximum current setting /
maximum set stall inhibit tme
Test current 85 % of set value na trip

MNIA

maximum current setting /
maximum sat stall inhibit time 5
Test current 1,2 times Trip time = g

N/A

9334

Test of dielectric properties, impuise withstand voltage (Uimp indicated)

- yerification by measurement of clearances
instead of testing ‘I

'connected to the frame or the mounting plate.

Any actuator of insulating malerial and any
integral non-metallic enclosure of equipment
intended to be used without an additional
enclosure shall be covered by a metal foil and

Tests are also carried oul according Annex R of
IEC 80847-1, Ed, 5, apolication of the metal foll
for dieleclric testing on accesslble parts during
operation or ad|ustment

Terminal holes covered % ﬁzs

- rated impulse withstand voltage (V) ... .......:|6000

- tasl Uimp main circuits (kV) i, R

- test Limp auxiliary circuits (kW) oo | 7,3

Test of dielectric properties, dielectric withstand voltage (Uimp nol (ndicated).

- rated insulation voltage (V) ...t

- main circuits, testvoltage for 5s (V) ... ... ;

NIA

- control and auxiliary circuits, test voltage for 5~5
IV e e e i et e i o T EE A L AR

NA

- clreults of equipment include devices such as
motors, instruments ect lest voltage for 5 8 (V) _:

N/A

Eguipment suitable for isolabion

The leakage current shall be measured through |, e v
each pole with the contacts in open position Jumes U=

(< 0,5 mA) |

N/A

' Testing on other current rating

8.21.51

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

8.21.5.11

Common requirements

Mote 1 The thermal protection of motors submittad to harmonics is under
consideration

type of ime-delay overload refay ... .............. ... .| Thermal overioad relay

HHD CIEEE oot it iss e eeeesness et e p s et - | TR |

TRF No. IECE0947_4_1A




Page 32 of 38 Report No. 1307000265HA-002
IEC 60847-4-1
|Clause Requirement + Test Resull - Remark Verdict
CUMTENt SEHING .+ oo s £ 0,1-0, 184 (1-2)
ambient temperature "C) ... : I2ﬂ
test enclosure Wx H x D (mm x mm x mm} ......... | No enclosure
cable/busbar crass-section (mm2) / (mm) ... :11,0/ 1000 :
ambient temperature: - 5°C ... - 5°C
a) al A times of current setting, tripping shall not 2h No tripping;, 0,11A /0 17A P
occur in less than 2 h starting from the cold state,
B CTEEAE oy a5 4 O RSP OSTE
b) when the curmrent is subseguently raised to B Tripping, 0,134/ 0,21A P

times the cumrent setting, tipping shall cccur in iess

than 2 b test current ... R TR I :

Trip-ime: 4dmin31s / 4min52s

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

Tripping current. O,15A / 0,244
Trip-ime: 1min01s / 56s

c) forclass 2, 3, 5 and 10 A overload relays Class; 104 =]
energized at C timas the current setting, tripping Tripping current: 0,15A / 0,24A

shall occur in less than 2 min starting from thermal . .

equilibrium, at the current setting, in Trip-time; 1min27s{ 1min20s
accordance with 9.3.3 of |IEC 60034-1, for class 10

& overload relays, for ambient air

temperature -5 °C or beiow, 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; MIA
energized at C times the current, tripping shall Tripol

occur in less than 4, 8 or 12 min, starting from Mpping current__ A

thermal equilibrium at the current setting; class, 2 .

test current; tripping time Triptmet____&

e} at D times the current setting, tripping shall Class, N/A
ocour within the limits given In Table 2 for the ot

appropriate trip class and toerance band, starting | 1/PPING current__ A

Ir;rn the cold state; test current; tripping time Tp Trip-time 4

ambient ternperature: + 20 °C | veesniienenr |+ 20°0

a) at A times of current setting, trlppmg shatl not | 2h No tripping; 0,114/ 0,17A P
pcecur in less than 2 h starting from the cold 5tate

test current :

b) when the current Is subsequently raised to B Test current: 0,12A / 0,20A P
times the current setting, tripping shall occur in

less than 2 b test current Trip time: 4min17s f 4min19s

c) for class 2, 3, § and 10A overioad relays Class; 10A P

TRF No. IEC50947_4_1A
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d) for class 10, 20, 30 and 40 overload relays Test current NIA
energized at C times the currant, tripping shall
occur in less than 4, B or 12 min, starting from | Triptime* _s
thermal equilibrium at the current setting, class;
test current; tripping time !
e} at D times the current setting, tripping shall Class, 10A P
occur within the limits given in Table 2 for the .
appropriate trip class and tolerance band, starting | | "PPING cuent 0,724 /1,16A
from the cold state; test current, tripping time Tp Trip-time: 3,25/ 4,25
(s) : - '
ambient lemperature; +40°C . .oeeiien, .o I 40°C
ia] at A times of current setting, tripping shall not | 2h No Iripping; P
occur in lass than 2 h starting from the cold state;
test current - | Testcurment: 0,1A /0,164
b) when the current is subsequently raised 10 B | Tast current 0,124 /0,204 P
times the current setting, tripping shall oocur in . . )
less than 2 h; test current Trip ime: 3min20s / 3min32s
!.c} for class 2, 3, 5 and 10A overload relays Class; 104 P
|energized al C times the current, tripping shall . )
|occur in less than 2 min, starting from thermal Tripping current: 0,15A /0,244
equilibrium at the current setting; lest current Trip-ime: 43s / 47s
d) for class 10, 20 or 30 overload relays energized Test surrent NIA
at C times the current, tripping shall occur in less .
than 4, 8 or 12 min, starting from thermal Triptime: __ s
equilibrium at the current setting; class, test
current, tripping time
" e) at D times the current setting, tripping shall Class, YA,
ocour within the tripping time (s) < Tp <, starting )
from the cold state; test current, tripping time Tp | 17PPINg curent___ A
(&) *|Triptime: s
8.2.1.5.1.1 | Thermal memory test verification
| Unless the manufacturer has specified that the N/A
i device does not contain thermal memory,
| electronic overioad relays shall fulfil the foliowing
requirements{see figure 8)
Apply a current equal to le until the device has les= A N/A
reached the thermal sgullibrium
interrupt a current for a duration of 2 x 7p (see Tpe_ A N/A
Table 2 ) with a relative tolerance of 10% (where |0 = A
Tp Is the time measured at the O current Measured fime Tp= s
according to Table 3},
Apply a current equal ta 7,2 x le ltest=____A N/A
The relay shall trip within 50% of the time TP Triptime=__ s NIA

two poles.

Limits of operation of three-pole thermal- ime-delay overload relays energized on

TRF No |EC60947 4 1A
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Limits of operation of three-pole time-delay overload relays energized on [P
8.2.152 i " g
m. F..'s- ?— - =: =
ambient temperature (°C) .. ... ... Lo+ 21°C ae i
In case of overioad relays having an ad;ustahln . A
current setting, the charactenstics shall apply both Min.setting current: 0,1A Ly X
when the relay is carrying the current associated iE
| with the maximum setting and when the relay |s g b
[ carrying the current associated with the minimum
' mwwmmmemm at A times the 5 P
| current setting, tripping shail not occur in less i B 1180 R
| !thﬂﬂzh mm“mmmm- 0.1 Dm ﬂ_l u.m D,T u.m
!‘ =2h >2h >2h
| when the value of the current flowing intwopoies |py | s [RS| T IST| R
is Increased to B times the current setting and the
third pole deenergized, tripping shall occur in IH!
| than 2 h; current value; test current 014| D 014| O |04 O
3min19s | 3mind7s | 3min21s P
| In case of overioad relays having an adjustabie R
| current setting, the characteristics shall apply both | M@x seting current 0.16A |
| when the relay is carrying the current associated S ES L
iwﬂhﬂmm&xﬁnumummmnﬂmmmu Y
| carrying the curent associated with the minimum e
selting 2
ambieni temperature (°C) . . +21°C _m. .l
a}ﬂwmﬁymg&admﬂmmﬁaiﬂﬂme& RT!| S [RS| T I|sST|R P
the currenti seffing, tripping shall not cccur in less
.m" 2 h, starting from the cold state; test current.. | ; .o | 615 | 0,18 | 0,15 | 0,10 | 0,18
*»7h >2h *2h
b) when the value of the current flowing in two Rl s|rs| T 8T R
poles is increased to B times the current setting
and the third pole deenergized, tripping shall sl o Yol o lasel &

| occur in less than 2 h; current value; test current: | ™ ' '

'1 3min36s | 3min21s | Imin51s i
9.3.1.b TEST SEQUENCE Il N/A
9.3.1.¢ TEST SEQUENCE Il NIA
9.3.1d TEST SEQUENCE IV NIA
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Clause Requirement + Test Result - Remark \erdict
_9___.3-.1 £ TEST SEQUENCE V N/A
EMC tests MN/A
‘.3‘4 ELECTROMAGNETIC COMPATIBILITY TESTS ~ NIA
TEST SEQUENCE Annex B ) ~_NIA
TEST SEQUENCE Annex F N/A
TEST SEQUENCE Annex H N/A
.[ TEST SEQUENCE Annex K N/A
TEST SEQUENCE Annex M (part 1) N/A
9152 TEST SEQUENCE Special tests — damp heat, salt mist, vibration and shock NIA
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_Claua& Requirement + Test FResUlt - Remark Verdicl

Flame tests according IEC 60695-11-10

Test method A

n)|CJHB [IHB40 [(IHB 7S

Flame tests according |IEC 60695-11-10

Test method B

a)

b)

c)

d)

e)

f

g)

h)

1)

)

k)

U]

m)

n)|[]vo v v-2
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Clause Requirement + Test Result - Remark Verdict
| TABLE: Heating Test P
AMDIEAL(PC).. oo o | 187G _
Thermocouple Locations lemperature nse measured | temperature rise limit,
| (K) (K)
Terminal L1 33 B85
Terminal L2 41 85
| Terminal L3 33 65
Terminal T1 a1 _ BS
Terminal T2 41 65
| Terminal T3 35 85
 Enclosure 23 40
supplemenitary informabon:
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Photos of samples:

See photos of samples on report 130700026SHA-001
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