Report. No.: K13116/L22
Date: 23.11.2022 Test Protocol
Page: 1 of 77 pages rwm

TEST REPORT
EN 60947-5-1
Part 5: Control circuit devices and switching elements Electromechanical
control circuit devices

Report Number. ......ccccceeveevvvicvnnenn.s. - K13116/L22

Compiled by (+ signature).............  H.S. Ro, TUV NORD Korea Ltd. / E %/&
Approved by (+ signature)..............  Y.C. Kim, TUV NORD Korea Ltd. %"";ﬁ

Date of iSSU€ .....cccovivvviviiieeeiiieeeen s 23011, 2022

Total number of pages........c.c.co...... 77 pages

Name of Testing Laboratory Tyger CT Corp. / #818, BUILDING B, DONGTAN KUMGANG

preparing the Report........................ PENTERIUM IX TOWER 27, DONGTANCHEOMDANSANEOP
1- RO HWASEONG-SI Republic of Korea

Applicant’s name...............eceeeeeeeee... . KUN HUNG ELECTRIC CO., LTD.

Address ... 183 Hancheon-ro, Dongdaemun-gu, Seoul, South Korea

Test specification:

Standard..........cccoeeeeviiiieiiiienen . EN 60947-5-1:2017 + AC:2020-05

Test procedure ...........ccceeeevevveeeenn. s CE_LVD

Non-standard test method ............. N/A

Test Report Form No.......................  |[EC60947_5 1H(Modified at TUV Nord Korea)
Test Report Form(s) Originator ..... DEKRA Certification B.V.

Master TRF............ccoeeevvcvvvennnnee..t. - Dated 2020-12-18

Copyright © 2020 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

This report is not valid as a CB Test Report unless signed by an approved IECEE Testing
Laboratory and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

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 NCB. The
authenticity of this Test Report and its contents can be verified by contacting the NCB, responsible for this
Test Report.

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version



Report. No.:K13116/L22
Date: 23.11.2022 Test Protocol
Page: 2 of 77 pages TuV NORD

Test item description..........cccceeeneee. : | Emergency Stop Switch

Trade Mark .......cccooveenieniiiiiicenens : KOINO:(

Manufacturer ........c.ccoeeiiiiiiiiiinen. : |KUN HUNG ELECTRIC CO., LTD.
Model/Type reference.........c.c......... : |KEPB 16ER —cd

KEBL 16 ER - abcd

a = Blank or L; a stands for LED lamp type;

b =1C, 2C or 3C; b stands for Input voltage of lamp;
¢ =R, G orY; c stands for Button color type;

d = 1A, 2A, 1B, 2B or 1A1B; d stands for Contact type
= L] Lo 1= : |250V~,3A

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

X] |Testing Laboratory: Tyger CT Corp.

Testing location/ address............c.c.c...ee.....: |#818, Building B, Dongtan Kumgang Penterium IX Tower,
27, Dongtancheomdansaneop 1-ro, Hwaseong-si,
Gyeonggi-do, Korea

Tested by (name, function, signature)........: | SeonGwang Kim

Approved by (name, function, signature)...: |JaeHo Lee

[] |Testing procedure: CTF Stage 1: N/A

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

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

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

[] |Testing procedure: CTF Stage 2: N/A

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

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

Witnessed by (name, function, signature) .:

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

[] |Testing procedure: CTF Stage 3: N/A

[] |Testing procedure: CTF Stage 4: N/A

Testing location/ address.......ccccceeevvvcvvvnnnn.n

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

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Witnessed by (name, function, signature) .:

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

Supervised by (name, function, signature) :
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List of Attachments (including a total number of pages in each attachment):

Table 1 Critical components list 70 - 71 pages
Appendix 1 | Block diagram 74 page
Appendix 2 | Photographs 75 — 77 pages

Summary of testing:

Tests performed (name of test and test Testing location:
clause): Tyger CT Corp. / #818, BUILDING B, DONGTAN
Related all clauses KUMGANG PENTERIUM IX TOWER 27,

DONGTANCHEOMDANSANEOP 1- RO
HWASEONG-SI Republic of Korea

Summary of compliance with National Differences (List of countries addressed):

X The product fulfils the requirements of EN 60947-5-1:2017 + AC:2020-05

Remark: EN 60947-5-1:2017 is only an editorial changing of IEC 60947-5-1:2016 and considered
during the testing, but not mentioned in the attachment.

Statement concerning the uncertainty of the measurement systems used for the tests
(may be required by the product standard or client)

[ Internal procedure used for type testing through which traceability of the measuring
uncertainty has been established:

Procedure number, issue date and title:

Calculations leading to the reported values are on file with the NCB and testing laboratory that conducted
the testing.

X statement not required by the standard used for type testing

(Note: When IEC or ISO standard requires a statement concerning the uncertainty of the measurement systems used for tests, this
should be reported above. The informative text in parenthesis should be delete in both cases after selecting the applicable option)

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

TRF No. IEC60947_5_1H(Modified at TUV Nord Korea)
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Test item partiCulars ........cococoeoeeeiieneeeeeee el

Classification of installation and use ...............cccceee....t. AC-15

Supply ConNNECioN.........cocveerieeriiieeiie e esieesieeeeeennl. 200VaC / 3 A

Kind of control circuit device..............cccccceeecuereuenennnnnne. X manual control switches, e.g. push-buttons—rotary
Shlltel esl eet S\N.teh‘es—ete, O

[] electromagnetically operated control switches,
either time delayed or instantaneous, e.g. contactor
relays

[] pilot switches, e.g. pressure switches,
temperature sensitive switches (thermostats)

] position switches

[] associated control equipment, e.g. indicator
lights, etc.

Kind of switching elements.............c.ccccceeveveuruennnnnnn. 4 auxiliary contacts of a switching device (e.g.
contactor, circuit-breaker, etc) which are not
dedicated exclusively for use with the coil of that
device

[] interlocking contacts of enclosure doors
] control circuit contacts of rotary switches

] control circuit contacts of overload relays

Number of poles........ccccvvveviiveviieviceeice e evceeseeeenn.. KEPB 16ER - R1A1B : 4

KEBL 16ER - L3CR2A(L3CR2B) : 6
Kind of CUMENE......ccveeeeeeeeeeeeeeeeeeeeeeeesereeeeeee e X @c and/or [] dc
Interrupting medium.............ccccceeeveeveeeeeeveeneneneneeeeee:. L] air, [ oil, [] gas, [] vacuum, [] ...

Operating CoNditioNS.........ccooieeerieriie e
Method Of OPerations.............cccceveveveveeeeersissseeeens. D Manual
] electromagnetic
[] pneumatic
[] electro-pneumatic
Method of CONLrOl .........ccceveeeeeeeecieieeeeeeeieseieeenenenns. || @UtOMaLtic
X non-automatic

[] semi-automatic

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Rated and limiting values for switching elements:

Voltages:

- rated operational voltage Ue (V) ........cccceeevvvvvveeneeenn:. 250 Vac
- rated insulation voltage Ui (V) ......ccccceeevvvveviveeneeeenn:. 500 VdcC

- rated impulse withstand voltage Uimp (kV) ............... 4 kV
Currents:

- conventional free air thermal current Ith (A) ............... 3 A

- conventional enclosed thermal current Ithe (A).......... 3 A

- rated operational current I€ (A) .....ccccevveevieviieeieel. 3 A
Rated frequency (HZ).......cccccoceeviiiiiinieisceesieeeieeeene.. 50/ 60 Hz
Utilization category........ccccceveeerieenineneesieesieesieeeneee. AC-15
Short-circuit characteristic:

- rated conditional short-circuit current (KA)................. 1 kA

- kind of protective device...........ccccvcvvviieeieevieennnennnnl. type Fuse 20 A; 250 V a.c.; 10 kKA
Electrically separated contact elements........................ 6000
Actuating quantities for pilot switches........................... 6000

Pilot switches having two or more contact elements.... N/A

Indication of contact elements of same polarity............ NC
IP code, in case of an enclosed control device ............ 1P 40
Pollution degree..........cccooeeeeeieeenie el 2
Suitability for isolation, with the symbol 07-13-06 of N/A

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Possible test case verdicts:

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

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

- test object does not meet the requirement........... © F (Fall)

LIS 1] Lo USRI :

Date of receipt of test item .........cccoceviviniiiene : 2022-11-07

Date (s) of performance of tests......ccccvvvevcvevveenee. : 2022-11-17 to 2022-11-18

General remarks:

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

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

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

The application for obtaining a CB Test Certificate []Yes

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

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

Name and address of factory (ies)...........cccceunee... : KUN HUNG ELECTRIC CO,, LTD.
183 Hancheon-ro, Dongdaemun-gu, Seoul,
South Korea

General product information and other remarks:

KEPB 16ER - cd

KEBL 16 ER - abcd

a = Blank or L; a stands for LED lamp type;

b = 1C, 2C or 3C; b stands for Input voltage of lamp;
¢ =R, G orY; c stands for Button color type;

d = 1A, 2A, 1B, 2B or 1A1B; d stands for Contact type

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Clause Requirement + Test Result - Remark Verdict
5 PRODUCT INFORMATION -
5.2 Marking -
Data shall be preferably marked on the equipment: -
a - manufacturer's name or trademark KOINOK P
b - type designation or serial number KEBL 16 ER — abcd P
KEPB 16 ER —cd
See general product
information
Data shall be included on the nameplate, or on the -
equipment, or in the manufacturer's published
literature:
¢ - number of this standard IEC 60947-5-1
d - rated operational voltages 250 Vac
e - utilization category and rated operational AC-15
currents, at the rated operational voltages of the
control circuit device
f - rated insulation voltage: 500 Vdc
g - rated impulse withstand voltage 4 kv
h - vacant -
i - IP code, in case of enclosed control circuit device |IP 40 P
j - pollution degree 2 -
k - type and maximum ratings of short-circuit N/A
protective device
| - conditional short-circuit current 1000 A N/A
m - suitability for isolation, where applicable, with the N/A
symbol S00288 of IEC 60617
n - indication of contact elements of same polarity N/A
Marking of data under n) shall be included on the N/A
nameplate of the control circuit
device in order to ensure proper wiring at
installation.
0) length of insulation to be removed before Flat copper N/A
insertion of the conductor into the terminal.

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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IEC 60947-5-1

Clause

Requirement + Test

Result - Remark

Verdict

p) for non-universal screwless terminals:
—"“s” or "sol" for terminals declared for rigid-
solid conductors;
—"r" for terminals declared for rigid (solid and
stranded) conductors;
—"f* for terminals declared for flexible
conductors.

N/A

The indication "s", "sol", "r" or "f* for non-universal
screwless terminals shall be marked on the

device or, if the space available is not sufficient, on
the smallest package unit or in technical

information provided with the product.

N/A

522

Terminal identification and marking (see 7.1.8.4 of IEC 60947-1)

Clearly and permanently identified according IEC
60445 and Annex L, unless superseded by relevant
standard.

N/A

Protective earth terminal identified by letter

N/A

523

Functional markings

Actuators may be identified by symbols in the form
of engravings, but if a stop button carries any
symbol engraved or marked this symbol shall be a
circle or oval

Letters or words may be used where space is
available

N/A

Symbols shall be in accordance with IEC 60417

N/A

524

Emergency stop

Actuator shape and colour, background colour and
direction of unlatching for emergency stop

devices with mechanical latching function shall be in
accordance with 4.2 of IEC 60947-5-5

525

Operating diagram

5251

General

As rotary switches may have multiplicity of contacts
elements and a multiplicity of actuator positions, it
necessary that the manufacturer indicates the
relationship between the actuator positions and the
associated contact elements position

5252

Position indication and contact position

Sub clause 7.1.6.1 of IEC 60947-1 applies

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Clause Requirement + Test Result - Remark Verdict
The position indication shall be clear, and the P
associated text or symbols shall be indelible and
easily legible

5253 Terminal markings for operating diagrams N/A
Terminal markings shall be clearly identifiable with N/A
respect to the operating diagram (see also Annex M)

5.2.6 Time delay markings N/A
The manufacturer shall indicate, for each time-delay N/A
contact element, the characteristic of the delay,
accordingto 2.4.1.10r2.4.1.2

5.3 Instructions for installation, operation and maintenance
The manufacture shall specify, in his documents or
catalogues:

- the conditions for installation, operation and P
maintenance, if any, of the equipment during
operation and after a fault
- the specify the measures to be taken with regard to N/A
EMC, if any,
- equipment only suitable in environment A shall = | ..o N/A
provided with the following notice This product has been
designed for environment B
may cause unwanted
electromagnetic disturbances
in which case the user may be
required to take adequate
mitigation measures.
- if necessary, the instructions for transport, N/A

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

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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6 Normal service, mounting and transport conditions P
6.1.1 Ambient temperature -
Ambient air temperature does not exceed +40 °C 21.1°C P
and its average over 24 hours does not exceed
+35°C and the lower limit is —5°C
6.1.2 Altitude -
Altitude of side of installation does not exceed P
2000m
6.1.3 Atmospheric conditions -
6.1.3.1 Relative humidity does not exceed 50 % at max 42 % P
temp +40 °C, higher rel. hum may at lower
temperatures e.g. 90% at +20 °C
6.1.3.2 Pollution degree 2
Unless otherwise stated, equipment for:
- industrial use shall have a degree 3, depending
upon micro-environment
- household and similar shall have degree 2
6.14 Shock and vibration N/A
Under consideration N/A
6.2 Conditions during transport and storage N/A
Under consideration N/A
6.3 Mounting N/A
According manufacturer’s instruction N/A
6.3.1 Mounting of single hole mounted devices N/A
Dimensions according Table 2 N/A
6.3.1.1 Location of key recess (if any) N/A
Dimensions according Table 3 N/A
6.3.1.2 Range of panel thickness N/A
The device shall be capable of being mounted on N/A
any thickness between 1 and 6 mm
6.3.1.3 Grouping of devices N/A
The distances a between the mounting centres in N/A
the same row and b between the centre lines of the
rows shall be not less than those given in table 3.
Distances a and b may be interchanged

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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7 CONSTRUCTIONAL AND PERFORMANCE REQUIREMENTS -
7.1 Constructional requirements -
7.11 General -
Sub clause 7.1 of IEC 60947-1 applies except for P
7.1.2,7.1.3,7.1.7,7.1.9 and 7.1.13, and with the
following additions:
7.1.2 Materials P
7.1.2.2 Glow-wire testing N/A
See Table N/A
7.1.2.3 Test based on flammability category N/A
See Table N/A
7.1.3 Current-carrying parts and their connection P
No contact pressure through insulating materials P
7.14 Clearances and creepage distances P
Clause 7.1.4 of IEC 60947-1 applies -
Clearances P
Minimum values are given in Table 13 and Table 15 -
of IEC 60947-1
Rated impulse withstand voltage See test sequence | -
Minimum clearance - Case B (mm) 1.2 mm -
Minimum clearance - Case A (mm) 3.0 mm -
Measured clearances (MM) ......cccccceereenieenierenennnn :19.36 mm P
Creepage distances -
Pollution degree ........ccceevveveevee e 112 -
Comparative tracking indeX (V) ....cccoceveeevieesienenennn : N/A
Material GroUp ....ccceeeeeeeevee e ;| Nb -
Rated insulation voltage Ui (V) ..cccccvevceevceevceeceenn, : 1500V -
Minimum creepage distances (MmM) ........cccceceeeneen. ;2.0 mm -
Measured creepage distances (MM) .......cccceceveneeen. :123.72 mm P
7.15 Actuator =
7151 Insulation N/A
Clause 7.1.5.1 of IEC 60947-1 applies N/A
7152 Direction N/A

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)



Report. No.:K13116/L22

Date: 23.1.2022 Test Protocol q
Page: 14 of 77 pages rwm
IEC 60947-5-1
Clause Requirement + Test Result - Remark Verdict
Clause 7.1.5.2 of IEC 60947-1 applies N/A
7.153 Actuating force (or moment) P
See test sequence V P
7.154 Limitation of rotation (of rotary switch) N/A
When actuators with limited or unidirectional N/A
movement are used, they shall be fitted with robust
means of limitation, capable of withstanding five
times the actual maximum actuating moment.
7.155 Emergency stop
The actuator shall preferably latch in the actuated
position with the control contact open. This latching
shall be released by a separate action, e.g. by
pulling, rotation, or by means of a key.
7.1.6 Indication of the contact position P
Clause 7.1.6 of IEC 60947-1 applies P
7.1.7 Conditions for control switches suitable for isolation P
A control switch suitable for isolation shall be P
manually operated with a direct opening action (see
Annex K) and shall comply with the isolating function
in the open position (see 2.1.19 and 7.1.7 of IEC
60947-1).
The open position of a control switch suitable for P
isolation shall be a position in which the switch can
remain when no actuating force is applied.
In order to avoid unintentional reclosing, it shall be P
possible to prevent the operation of the control
switches suitable for isolation when the contact
elements are in the open position. This may be
obtained by padlocking or by a latch which shall only
be releasable by a special tool or key.
7.1.8 Terminals N/A
See clause 8.2.4 N/A
7.1.10 Provisions for protective earthing N/A
Clause 7.1.10 of IEC 60947-1 applies N/A
7.1.11 Enclosures for equipment N/A
Clause 7.1.11 of IEC 60947-1 applies N/A
7.1.12 Degree of protection of enclosed equipment N/A
Degree of protection ........ccccccevceevvieeereesee e ;[P 40 N/A
Test for first characteristic N/A

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Test for first NUMEral ..........ccccooeveviverieieieeeeeees 1 N/A
[]2:
[13:
14
[15:
[l6:
Test for second characteristic N/A
Test for second nUMeral ........cccccovveevenenineeiennens AT N/A
(]2
[13:
] 4
[]s:
[l6:
[17:
[]s:
7.1.14 Class Il control circuit devices N/A
These devices shall not be provided with means for N/A
protective earthing (see IEC 61140)
For class Il control circuit devices insulated by See annex F N/A
encapsulation, see Annex F
7.1.15 Requirements for control devices with integrally connected cables N/A
See annex G N/A
7.2 Performance requirements P
Subclauses 7.2.1.1 and 7.2.2 of IEC 60947-1 apply P
with the following additions:
7.21.2 Limits of operation of contactor relays
The limits of operation for contactor relays shall be | See clause 8.3.3.2
in accordance with IEC 60947-4-1
7.2.3 Dielectric properties
Subclause 7.2.3 of IEC 60947-1 applies with the See clause 8.3.3.4
following addition
For class Il control circuit devices insulated by See Annex F N/A
encapsulation
7.2.4 Ability to make and break under normal and abnormal load conditions
7.24.1 Making and breaking capacities
Making and breaking capacities under normal See clause 8.3.3.5.3
conditions as state in table 4

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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Making and breaking capacities under abnormal See clause 8.3.3.5.4 P
conditions as state in table 5
7.24.3 Durability N/A
Sub-clause 7.2.4.3 of IEC 60947-1 applies with the N/A
following additions:
Mechanical durability See Annex C N/A
Electrical durability See Annex C N/A
7.2.5 Conditional short-circuit current N/A
The switching element shall withstand the stresses N/A
resulting from short-circuit current under the
conditions specified in 8.3.4
7.2.7 Additional requirements for control switches suitable for isolation N/A
Control switches suitable for isolation shall be tested N/A
according to 8.3.3.4 of IEC 60947-1 with a value of
test voltage as specified in Table 14 or IEC 60947-1
corresponding to the rated impulse withstand
voltage Uimp declared by the manufacturer.
Other additional requirements applicable to such N/A
control switches are under consideration
7.2.8 Maximum recovery time N/A
For equipment incorporating electronic circuits the N/A
maximum recovery time and the measuring method
shall be stated by the manufacturer
7.3 Electromagnetic compatibility (EMC) N/A
Subclause 7.3 of IEC 60947-1 applies with the N/A
following additions:
The control circuit device to be tested shall have all N/A
the essential design details of the type
which it represents and shall be in a clean and new
condition.
The EMC tests shall be conducted at rated N/A
operational voltage Ue, or if the rated operational
voltage is given as a range, then the test shall be
conducted at a voltage which represents the
worst case condition.
Maintenance or replacement of parts during or after N/A
a testing cycle is not permitted.
The products covered by this standard are N/A
intended for use in environment A.

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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N/A

Contactor relays incorporating electronic circuits
shall follow the requirements of 8.3.2.2 of

IEC 60947-4-1

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)
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IEC 60947-5-1

Clause

Requirement + Test

Result - Remark

Verdict

8.3.1

TEST SEQUENCE | (sample No. 1)

Test No. 1

- operating limits of contactor relays (8.3.3.2)

Test No. 2

- temperature rise (Clause 8.3.3.3.)

Test No. 3

- dielectric properties (Clause 8.3.3.4)

T |T| O

Test No. 4

- mechanical properties of terminals (8.2.4 of IEC 60947-1)

N/A

8.3.3.2

Operating limits of contactor relays

8.3.3.2.1

Power-operated equipment:

8.21.21

Electromagnetic contactors and starters

rated control supply voltage Us (V) ....ccccoveeeiieeeneenn. :

250 Vac

frequency (HZ) ..o :

60 Hz

declared ambient temperature(>40 °C) for 100% Us

45 °C

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

212.5Vac
275 Vac

©T|T0V|0V|T|TV|TV| T

limits of drop out and open fully are: 75% to 20% for
a.c. and 75% to 10% for d.C. .....ccoeeeeviieieeiiiee e, :

187.5 Vac
50 Vac

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

250 Vac, -5 °C

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

212.5Vac
275 Vac

Limits of drop out and open fully are: 75% to 20% for
a.c. and 75% t0 10% for d.C. ....ccovvvvevenineneeeenn :

187.5 Vac
50 Vac

8.21.2.2

Contactors and starters with electronically controlled electromagnet

N/A

Rated control supply voltage Us (V) ....cccocoeevieeenenn. :

N/A

Frequency (HZ) ... :

N/A

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

N/A

Limits of close satisfactorily at any value between
85% and 110% of rated control supply voltage Us . :

N/A

Limits of drop out and open fully are: 75% to 20% for
a.c. and 75% to 10% for d.C. ....cccevveevvvreeiiiiieeee :

N/A

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

N/A

Limits of close satisfactorily at any value between
85% and 110% of rated control supply voltage Us .:

N/A

Limits of drop out and open fully are: 75% to 20% for
a.c. and 75% to 10% for d.C. .....cccooveeeviieeeeiiieece, :

N/A
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8.2.1.2.3 Electro-pneumatic contactors and starters N/A
Rated air supply pressure(Bar) ........ccccceveeerierennnnn. : N/A
Declared ambient temperature(>40 °C) for 100% of N/A
the rated air supply pressure(Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure(Bar) ..:
Limits of drop out and open fully are: 75% to 10% of N/A
rated air supply pressure(Bar) ........cccccoieieiiiiennnn. :
Ambient temperature(-5 °C) for 100% of the rated air N/A
supply pressure(Bar)
Limits of close satisfactorily at any value between N/A
85% and 110% of rated air supply pressure(Bar) ..:
Limits of drop out and open fully are: 75% to 10% for N/A
the rated air supply pressure(Bar) ........cccocceevieennee. :
8.3.3.3 Temperature rise P
ambient temperature 10-40 °C ......cccccccevvvvevieeenennn, (1211 -
test enclosure W x Hx D (mm x mm x mm) ............ : N/A
material of enclosure .........ccccvvevinnnieneneee, : N/A

NO-contacts, test conditions:

- rated operational current 1€ (A) ....ccevceevceeeieeenennn. : N/A
- cable cross-section (MM?2) ......cccevceevieevieeciee e, : N/A
-cable length (M) .ooveiie e : N/A
- temperature rise of NO terminals (K) ........ccccccuee... . | See table

NC-contacts, test conditions:

- rated operational current 1€ (A) ....ccceveeeveeevieeenennn. 13 A -

- cable cross-section (MM?2) .......ccceccvevieevceeciee e, :10.3 -

-cable length (M) .o :11.5 -

- temperature rise of NC terminals (K) ........cccceeueee.. . | See table -

Coils and electromagnets, test conditions: N/A

- rated control supply voltage Us (V / Hz) ................ : N/A

- Class of insulating material ..........ccccccoveveeevieeennnnn. : N/A

- temperature rise of coil and electromagnets (K) ... : | See table N/A
8.3.34 Dielectric properties P

Test of dielectric properties, impulse withstand voltage (Uimp indicated): -

- verification by measurement of clearances instead N/A

of testing
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- rated impulse withstand voltage (V) ...cccocevvvvvennenn. : 1500V N/A
- test Uimp auxiliary circuits (KV) ......ccococvvvevenenennnn. : N/A
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): P
- rated insulation voltage (V) ....ccccovoeeniennieneneeeiennn : -
- control and auxiliary circuits, test voltage (V) for 60 P
SEC vttt ettt :

8.24 Mechanical and electrical properties of terminals N/A

8.2.4.2 Mechanical strength of terminals N/A
maximum cross-sectional area of conductor (mm?) : N/A
diameter of thread (MM) ..o, : N/A
tOrque (NM) ... : N/A
5 times on 2 separate clamping units N/A

8.2.4.3 Testing for damage to and accidental loosening of conductor (flexion test) N/A
conductor of the smallest cross-sectional area N/A
(MM2) L e e e s :
number of conductor of the smallest cross section . : N/A
diameter of bushing hole (mm) ..........ccccoeviiiinnen. : N/A
height between the equipment and the platen (mm) N/A
mass at the conductor(s) (KQ) ....ccooveerieerienniiraninnn. : N/A
135 continuous revolutions: the conductor shall N/A
neither slip out of the terminal nor break near the
clamping unit

8.24.4 Pull-out test N/A
fOrCE (N) e s : N/A
1 min, the conductor shall neither slip out of the N/A
terminal nor break near the clamping unit

8.243 Flexion test N/A
conductor of the largest cross-sectional area (mm?2) : N/A
number of conductor of the largest cross-section ... : N/A
diameter of bushing hole (mm) ......c..cccocevivvviieenenn. : N/A
height between the equipment and the platen (mm) N/A
mass at the conductor(s) (KQ) ...ccccovevevvverieerieeenenn, : N/A
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135 continuous revolutions: the conductor shall N/A
neither slip out of the terminal nor break near the
clamping unit

8.24.4 Pull-out test N/A
FOrCE (N) e : N/A
1 min, the conductor shall neither slip out of the N/A
terminal nor break near the clamping unit

8.2.4.3 Flexion test N/A
conductor of the largest and smallest cross- sectlonal N/A
Area (IMM32) ..o s :
number of conductor of the smallest cross sectional, N/A
number of conductor of the largest cross sectional . :
diameter of bushing hole (mm) ..........ccccoeviiiinnen. : N/A
height between the equipment and the platen (mm) N/A
mass at the conductor(s) (KQ) ...ccccoeveviverieeriersnenn, : N/A
135 continuous revolutions: the conductor shall N/A
neither slip out of the terminal nor break near the
clamping unit

8.24.4 Pull-out test N/A
fOrCE (N) e s : N/A
1 min, the conductor shall neither slip out of the N/A
terminal nor break near the clamping unit

8.2.4.5 Test for insertability of unprepared round copper conductors having the N/A
maximum cross-section
The test shall be carried out using the appropriate N/A
gauge form A or form B specified in Table 7.
The measuring section of the gauge shall be able N/A
to penetrate freely into the terminal aperture
to the full depth of the terminal (see also note to
Table 7).
Alternatively, the test can be carried out by N/A
inserting the largest conductor of type and rated
cross-section among those recommended by the
manufacturer, the diameter of which
corresponds to the theoretical diameter according
to Table 7a, after the insulation has been
removed and the end has been reshaped. The
stripped end of the conductor shall be able to
enter completely within the clamping unit aperture,
without use of undue force.

8.2.4.7 Electrical performance of screwless-type clamping units N/A
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If terminals are used which are qualified according
to IEC 60999-1 and the operating

conditions of the terminals in the device are
according to the operating conditions specified by
the manufacturer of the terminals, then the test
does not need to be performed.

N/A

Sub clause 8.2.4.7 of IEC 60947-1 applies with the
following changes:

N/A

— The test shall be done on the connecting device
equipped with the clamping units;
— The number of specimens shall be at least 8;
— The test shall be done as a single 8 test:
« Eight clamping units shall be tested to the
declared voltage drop;
« If the number of failed clamping units does
not exceed two, the test is considered

passed.

N/A

test current (A) ..o :

N/A

voltage drop < 15 mV. (V) ccveeeiiiicieeeee e, :

N/A

8.2.4.8

Ageing test for screwless-type clamping units

N/A

If terminals are used which are qualified according
to IEC 60999-1 and the operating

conditions of the terminals in the device are
according to the operating conditions specified by
the manufacturer of the terminals, then the test
does not need to be performed.

N/A

Subclause 8.2.4.8 of IEC 60947-1 applies with the
following changes:

N/A

The test shall be done on the connecting device
equipped with the clamping units.

N/A

test CUrENt (A) .oveeeeeeeeee e :

N/A

maximum temperature for the temperature cycles

shall be 40°C. Max. temperature (°C) ......cccceee.... :

N/A

voltage drop < 22,5 mV or 1,5 times the value

measured after the 24th cycle. (V) ...ccccvvvveeeiinnnnnns :

N/A
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8.3.1 TEST SEQUENCE Il (sample No. 2) P
TestNo. 1 |- Making and breaking capacities of switching elements under normal conditions P
(8.3.3.5.3)
Test No. 2 |- Dielectric verification (8.3.3.5.6.b) P
8.3.3.5.3 Making and breaking capacities of switching elements under normal conditions P
contact element (figure / form) ........cccocoeviiiinnnnn. . | Figure 4c / Form C -
CONACE POIATILY....ooieeeeiiii e :|NC -
utilization category (AC / DC)......eeevevriieeiieeieeeiennn . |AC-15 -
rated operational voltage Ue (V) .....cccocceeviiiiiennnnnn. : 1250 Vac -
rated operational current le (A) or power (kW) ........ 13 A -
No.1 - test voltage U/Ue = 1,1 (V) ooeieeeiieeeeeeeee e : |L1: 275 Vac -
L2:
L3:
- power factor/time constant ...........ccccoceeeveeerieeenennnn :|L1: 0.3 -
L2:
L3:
- make operations: test current I/le (A) ....cccceevvvenneen. :|L1: 30 A -
L2:
L3:
- break operations: test current I/le (A) .....cccccoeeeeeen. D|L1:3A -
L2:
L3:
- a.c. test: Inductor shunted by a resistor taking 3% N/A
of the total power consumed
- d.c. test: test current increase from zero to steady-
state value within limits of figure 9
= ON-tIME (IMS) e : 11000 -
- operating cycles per minute .........ccccocoeeveeeeieeeneenn. 116 -
- number of operating cycles ..........cccociiiiiiininnnn. : 150 --
- test voltage U/Ue = 1,0 (V) eoeieeiieieeceeeee e : | L1: 250 Vac -
L2:
L3:
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- power factor/time constant ...........cccceceeeveeerieeennnnnn :|L1: 0.3 -
L2:
L3:
- make operations: test current I/le (A) ....cccceevveenneen. :|L1: 30 A -
L2:
L3:
- break operations: test current I/le (A) .....cccooeeeeeen. S|L1:3A -
L2:
L3:
No. 2 = ON-tIME (IMS) i : 1500 -
- operating cycles per minute .........cccoceeevieeeiereneenn. . | Rapidly -
- number of operating cycles ..........cccociiiiiiininnnn. 1110 -
No. 3 = ON-tIME (IMS) e : 1500 -
- operating cycles per minute .........ccccocoevieeeieeeneenn. : 160 -
- number of operating cycles ..........cccociiiiiiininnnn. 11990 -
No. 4 = ON-tIME (IMS) e : 11000 -
- operating cycles per minute ..........cccoceevieeeieeeneenn. 1130 -
- number of operating cycles ..........cccociriiiiininnnn. : 15000 -
Behaviour and condition during and after the test: -
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth circuit P
8.3.3.5.6.b |Dielectric verification: P
dielectric test voltage (V) 2 xUe with a min.of 1000V: -
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8.3.1 TEST SEQUENCE Il (sample No. 3) P

Test No. 1 |- Making and breaking capacities of switching elements under abnormal conditions P
(8.3.3.5.4)

Test No. 2 |- Dielectric verification (8.3.3.5.6.b) P

8.3.3.54 Making and breaking capacities of switching elements under abnormal conditions: P
contact element (figure / form) ........cccocoeviiiinnnnn. . | Figure 4c / Form C -
CONACE POIATILY....ooieeeeiiii e :|NC -
utilization category (AC / DC)......eeevevriieeiieeieeeiennn . |AC-15 -
rated operational voltage Ue (V) ....ccccocoeeviiiniinennenn. : 1250 Vac -
rated operational current le (A) or power (kW) ........ 13 A -

Conditions, make/break operations: -
- test voltage U/Ue = 1,1 (V) eoeveeiieieeceeeee e | L1: 275 Vac -

L2:
L3:

- power factor/time constant ...........ccccocceeveeeeieeennnnnn :|L1: 0.3 -
L2:
L3:

- make operations: test current I/le (A) ....cccceevvvenneen. :|L1: 30 A -
L2:
L3:

- break operations: test current I/le (A) .....cccccoeeeeeen. ©|L1: 30 A -
L2:
L3:

- a.c. test: Inductor shunted by a resistor taking 3% N/A
of the total power consumed

- d.c. test: test current increase from zero to steady-
state value within limits of figure 9

= ON-tIME (IMS) e : 11000 -
- operating cycles per minute .........ccccocoeevceeeiereneenn. 116 -
- number of operating cycles ..........cccociiiiiiininnnn. 1110 -

Behaviour and condition during and after the test: -

- no electrical or mechanical failures

- no contact welding or prolonged arcing
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- no blowing of the fusible element in the earth circuit P

8.3.3.5.6.b |Dielectric verification:
dielectric test voltage (V) 2 xUe with min.of 1000V .. : -

8.3.1 TEST SEQUENCE IV (sample No. 4) N/A

Test No. 1 |- Performance under conditional short-circuit current ( 8.3.4) N/A

Test No. 2 |- Dielectric verification (8.3.3.5.6.b) N/A

8.34 Performance under conditional short-circuit current N/A
contact element (figure / form) ........cccocoeviiiinnnnn. : N/A
CONACE POIATILY....ooeieeiiieeiie e : N/A
type Of SCPD ... : N/A
ratings of SCPD (A/ V) .o : N/A
prospective current (KA) .......cocooeeeieienieenieeeee e : N/A
test voltage (V) U/Ue = 1,1 (V) «ooooeeniieieeieeeee : N/A
r.m.s. test current obtained (KA) .......ccocoeeveeniininenn. : N/A
power factor (max. 0,7) ....coocoeerieieiiieniee e : N/A
first CO operation by closing the separate making N/A
switch: test Ip / 12dt (KA /KA2S) ......ccovevvevieeeee :
time interval between test (min. 3 min) .................... : N/A
second CO operation by closing the separate N/A
making switch: test Ip / 12dt (KA / KAZS) ..o, :
time interval between test (min. 3 min) .................... : N/A
third making operation to closed switching elements: N/A
test Ip / 12dt (KA / KA2S) ...oooeiiiiieeeee e :
Behaviour of the equipment during the test: N/A
switching elements open by the normal actuating N/A
system

8.3.3.5.6.b | Dielectric verification: N/A
dielectric test voltage (V) 2 xUe with min.of 1000V .. : N/A
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8.3.1 TEST SEQUENCE V (sample No. 5) N/A
TestNo. 1 |- Degree of protection of enclosed control circuit-devices (Annex C of IEC 60947-1) N/A
Test No. 2 |- Verification of actuation force or moment (8.2.5) N/A
Annex C Degree of protection of enclosed control circuit-devices N/A
The enclosed control circuit devices shall comply N/A
with the requirements of Annex C of IEC60947-1
8.2.5 Verification of actuation force or moment N/A
When required in 7.1.5.3, the minimum actuating N/A
force or moment shall be tested during sequence V
of 8.3.1.
The performance shall be as stated in 7.1.5.3
7.15.3 Actuating force (or moment) N/A
The force (or moment) required to operate the N/A

actuator shall be compatible with the intended
application, taking into account the size of the
actuator, the type of enclosure or panel, the
environment of the installation and the use for which
it is intended

The minimum starting force (or moment) shall be N/A
sufficiently large to prevent inadvertent operation;
e.g. push-buttons and rotary switches to be used
with enclosures complying with degrees of
protection IPX5 or IPX6 shall not become actuated
when hit by the jet of water applied during the test of
the enclosed equipment.

Minimum force (N) N/A

Minimum moment (Nm) N/A
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8.3.1.

TEST SEQUENCE VI (sample No. 6)

Test No. 1

- Measurement of clearances and creepage distances (7.1.4 of IEC 60947-1)

Test No. 2

- Verification of limitation of rotation of a rotary switch (8.2.6)

7.14

Measurement of clearances and creepage distances

Clearances and creepage distances

See clause 7.1.4

8.2.6

Verification of limitation of rotation of a rotary switch

N/A

When this test is required in 7.1.4.5, it shall be
tested during sequence VI of 8.3.1

The test sample shall be mounted according to the
manufacturer’s instructions

N/A

7.1.45

Limitation of rotation (of a rotary switch)

N/A

When actuators with limited or unidirectional
movement are used, they shall be fitted with robust
means of limitation, capable of withstanding five
times the actual maximum actuating moment

N/A

8.2.6

The operating moment shall be measured five times
and the maximum value recorded (Nm)................... :

N/A

The maximum moment value, multiplied by five,
shall be applied to the actuator by forcing it against
the means of limitation. The moment shall be
applied for 10 S (NM) ....ovviieirieiieeeree e :

N/A

Means of limitation has not moved, become loose or
prevented the actuator’'s normal operation

N/A
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8.4 TEST FOR EMC N/A
8.4.1. General N/A
Control circuit devices having only passive N/A
components are not required to be tested.
Subclauses 8.3.2.1 of IEC 60947-1 and 8.3.2.4 of N/A
IEC 60947-1 apply with the following additions:
Control circuit devices intended to be mounted in a N/A

hole of a panel shall be mounted in a

hole which is located in the centre of a grounded
square metal plate.

Control circuit devices intended to be mounted on N/A
surfaces or on standard rails shall be

mounted directly on the grounded square metal
plate or on the standard rail which is fixed

on the grounded square metal plate.
Control circuit devices intended to be mounted in N/A
associated metal enclosures shall be

mounted in the grounded metal enclosure with the
smallest dimension available or on the

grounded square metal plate, whichever
configuration yields the worst results.

The dimension of the square metal plate shall be N/A
(300 £ 50) mm and the thickness 1,5 0*%> mm.
If not required otherwise by horizontal standard the N/A

connecting leads shall be 2 ¢*%! m. If the length of
the connecting leads is other than 2 m.

Cable length (M).........cooviii i
For control circuit devices not having integral N/A
cables, the type of cable or wire used shall be
specified by the manufacturer: Type of cable.......:

The test sample shall be in the ON-status orinthe |oN |/ OFF N/A
OFF-status, whichever is the worse. Tested state :
Where a range of control circuit devices are made N/A

according to the same principle and design, and
using the same type of components, tests may be
performed on representative samples.

8.4.2 Immunity N/A
8.4.2.1 Electrostatic discharges. N/A
The test shall be performed according to IEC SEe oo N/A

61000-4-2 and 7.3.2.4, and shall be repeated 10

times at each measuring point, with a minimum
time interval of 1 s between pulses.

8.4.2.2 Radiated radio-frequency electromagnetic fields N/A
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The test shall be performed according to IEC See i N/A
61000-4-3 and 7.3.2.5.

8.4.2.3 Electrical fast transients/bursts N/A
The test shall be performed according to IEC SEe o N/A
61000-4-4 and 7.3.2.6, with all the connecting
leads placed in the capacitive coupling clamp.

8.4.2.4 Surges N/A
The test shall be conducted using the methods of  |gee ... N/A
IEC 61000-4-5. Capacitive coupling shall be
preferred. Surges shall be supplied between:
a) between terminals intended to be connected to N/A
the power supply;
b) between each output terminal and each terminal N/A
intended to be connected to the power supply
The test voltage values are those of Table 8 but N/A
shall not exceed the corresponding Uimp value(s)
given by the manufacturer following 7.2.3 of IEC
60947-1. Test voltages (V).....ccovveviieviiiiniin il
The repetition rate shall be one surge per minute, N/A
with the number of pulses being five positive and
five negative.

8.4.2.5 Conducted disturbances induced by radio-frequency fields N/A
The test shall be performed according to IEC SEe i N/A
61000-4-6 and 7.3.2.8.

8.4.2.6 Power-frequency magnetic fields N/A
The test shall be performed according to IEC SEe i N/A
61000-4-8 and 7.3.2.9.

8.4.2.7 Voltage dips and interruptions N/A
The test shall be performed according to IEC SEe i N/A
61000-4-11 and 7.3.2.10.

8.4.3 Emission N/A
The test shall be performed according to CISPR SEe i N/A
11, group 1, class A, and 7.3.3.
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Annex C |DEGREE OF PROTECTION OF ENCLOSED CONTROL CIRCUIT-DEVICES N/A

of IEC

60947-1

(o Scope N/A
This annex applies to degrees of protection of N/A
enclosed switchgear and control gear at rated
voltages not exceeding 1000 V a.c. or 1500 V d.c.
hereafter referred as "equipment”

Cc.2 Object N/A
Clause 2 of IEC 60529 applies with additional N/A
requirements of this annex

C3 Definitions N/A
Clause 3 of IEC 60529 applies except N/A
that "Enclosure” is replaced by the following:

"A part providing a specified degree of protection of N/A
equipment against certain external influences and a

specified degree of protection against approach to

or contact with live parts and moving parts”

C4 Designation N/A
Clause 4 of IEC 60529 applies except for letters H, N/A
Mand S

C5 Degrees of protection against access to hazardous parts and against ingress of solid N/A
foreign objects indicated by the first characteristic numeral
Clause 5 of IEC 60529 applies N/A

C.6 Degrees of protection against ingress of water indicated by the second characteristic N/A
numeral
Clause 6 of IEC 60529 applies N/A

C.7 Degrees of protection against access to hazardous parts indicated by the additional N/A
letter
Clause7 of IEC 60529 applies N/A

(O] Supplementary letters N/A
Clause 8 of IEC 60529 applies N/A

Cc.9 Examples of designations with IP Code N/A
Clause 9 of IEC 60529 applies N/A

C.10 Marking N/A
Clause 10 of IEC 60529 applies with the following N/A
addition:
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If the IP Code is designated for one mounting N/A
position only, it shall be indicated by the symbol
0623 of ISO 7000 placed next to the IP Code
specifying this position of the equipment, e.g.

vertical
c1 General requirements for the tests N/A
C.l11 Clause 11.1 of IEC 60529 applies N/A
C.11.2 Clause 11.2 of IEC 60529 applies with the following N/A
additions:
All tests are made in the unenergized state N/A
Certain devices(e.g. exposed faces of push-buttons) N/A

can be verified by inspection

The temperature of the test sample shall not deviate N/A
from the actual temperature by more than 5 K

Where equipment is mounted in an empty enclosure N/A
which already has an IP code the following
requirements apply:

a) For IP1X to IP4X and additional letters Ato D N/A
This shall be verified by inspection and compliance
with the enclosure manufacturer’s instructions

b) For IP6X dust test N/A

This shall be verified by inspection and compliance
with the enclosure manufacturer’s instructions

¢) For IP5X dust test and IP1X to IP8X water tests N/A
testing of the enclosed equipment is only required
where the ingress of dust or water may impair the
operation of the equipment

C.11.3 Sub clause 11.3 of IEC 60529 applies with the N/A
following addition:

Drain and ventilating holes are treated as normal N/A
openings
C.l14 Clause 11.4 of IEC 60529 applies N/A
Cl115 Where an empty enclosure is used as a component N/A

of an enclosed equipment, Clause 11.5 of IEC
60529 applies

Cc.12 Degrees of protection against access to hazardous parts indicated by the first N/A
characteristic numeral
Clause 12 of IEC 60529 applies except for 12.3.2 N/A
Cc.13 Degrees of protection against ingress of solid foreign objects indicated by the first N/A
characteristic numeral
Clause 13 of IEC 60529 applies except for N/A
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C.134 Dust test for first characteristic numerals 5 and 6 N/A
Enclosed equipment having a degree of protection N/A
IP5X shall be tested according to category 2 of 13.4
of IEC 60 529
Enclosed equipment having a degree of protection N/A
IP6X shall be tested according to category 1 of 13.4
of IEC 60 529
C.13.5.2 Acceptance conditions for first characteristic N/A
numeral 5
The following text to be added: N/A
Where dust deposits could raise as to the correct N/A

functioning and safety of the equipment, a
preconditioning and a dielectric test shall be
conducted as follows:

The preconditioning, after dust test, shall be verified N/A
by test Ca: damp heat, steady state, according to
IEC 60068-2-3, under the following conditions.

The equipment shall be prepared so that the dust N/A
deposits are subjected to the test by leaving open
the lid and/or removing parts, where possible
without the aid of tool

Before being placed in the chamber the equipment N/A
shall be stored at room temperature at least 4 h
before the test

The test duration shall be 24 consecutive hours N/A

After this period the equipment is to be removed Utest (V): N/A
from the chamber within 15 min and submitted to a
power-frequency dielectric test for 1 min, the value
being 2 Uemax with a minimum of 1000 V (V)......... :

C.14 Tests for protection against ingress of water indicated by the second characteristic N/A
numeral
C.14.1 Clause 14.1 of IEC 60529 applies N/A
C.14.2 Clause 14.2 of IEC 60529 applies N/A
C.14.3 Clause 14.3 of IEC 60529 applies with following N/A
addition:
The equipment’s then submitted to a power- Utest (V): N/A

frequency dielectric test for 1 min, the value being 2
Uemaxwith a minimum of 2000 V (V) ..ccccovveveerennnen. :

C.15 Tests for protection against access to hazardous parts indicated by additional letter N/A
Clause 15.1 of IEC 60529 applies N/A
C.16 Summary of responsibilities of relevant technical committees N/A
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Annex C |SPECIAL TESTS - DURABILITY TESTS N/A
ci1 General N/A
Cl1 Durability declaration N/A
The special durability tests described in this annex N/A
are conducted at the discretion of the manufacturer
Declared number of operating cycles by the N/A
manufacturer:
-mMechaniCal .........ocoeoiiiiii e : N/A
= €lECHICAl. ..o : N/A
C.l12 Test procedures N/A
As stated in 8.3.2.1 and at a rate equal or higher N/A

than that declared by the manufacturer

The moving parts of the device shall reach their N/A
maximum operating positions in both directions, as
recommended by the manufacturer

c.l1.22 Single 8 test N/A
Eight control circuit devices shall be tested to the N/A
declared number of operating cycles...........ccccec..... :

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

C.l123 Double 3 test N/A
Three control circuit devices shall be tested to the N/A

declared number of operating cycles.........c.cccueenue... :

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

Should there be only one failure, then three N/A
additional control devices are tested to the declared
number of operating cycles and providing there is no
additional failure, the test is considered passed.

C.1.3 Failure criteria N/A

During the tests described in C.2.2 and C.3.2, there N/A
shall be no electrical and/or mechanical failures

Following the tests, the switching element shall pass | Utest (V): N/A
the dielectric test of 8.3.3.4 with a rated test voltage
equal to 2 Ue with a minimum of 1000 V (V) ........... :

C.2 Mechanical durability N/A
cz21 General N/A
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The mechanical durability of a control circuit device N/A
is defined as the number of no-load operating cycles
which will be attained or exceeding by 90 % of all
devices tested without repair or replacement of any
part.
C.22 Test procedures N/A
Tests are carried out according to C.1.2. N/A
During the test, periodically the contacts shall be (see C.1.3) N/A
checked at any voltage and current, selected by the
manufacturer, and there shall be no failure
C.3 Electrical durability N/A
C31 General N/A
Electrical durability of a control device is defined as N/A
the number of on-load operating cycles which will be
attained or exceeded by 90% of all devices tested,
without repair or replacement of any part
C.3.2 Test procedures N/A
c321 General N/A
Electrical durability tests are carried out by operating N/A
the device under the conditions defined in table C.1,
in accordance with C.3.2.2 for a.c. or with C.3.2.3.
for d.c.
Each mechanical operation cycle shall include an N/A
interruption of the test current
The ON-duration of the current shall not more 50% | ON-duration (ms): N/A
and not-less than 10% of an operating cycle (ms)... :
If the test circuit shown in figure C.1 is used, the ON- N/A
duration of current at 10 times le shall not cause
overheating
Alternatively these test may be performed on the N/A
actual load for which the control switch is intended
C3.22 AC tests N/A
L0 LS1=To I o7 (o] U ) . |[ ]Figure C.1 N/A
[ ] Figure C.2
The circuit to be used as shown in fig C.1: N/A
- Making circuit consisting air-cored inductor, in U test (V): N/A
series with resistor, power factor of 0,7 .................... |1 test (A):
Pf:
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- Breaking circuit consisting air-cored inductor, in U test (V): N/A
series with resistor, parallel damping resistor in | test (A):
which flows 3 % of breaking current, power factor of bf-
0,4 oo S
R (Ohm):
If the contact element has a bounce time less than 3 | Bounce time (ms): N/A
ms, the test may be made with the simplified cwcwt
shown in Figure C.2 .....cccocveviieeiee e :
c.3.23 DC Tests N/A
USEd INAUCTON......cuveiiiii et :|[ ]air-cored N/A
[ ]iron-cored
The circuit to be used as shown in fig C.1: N/A
- circuit consisting air-cored inductor, in series with | U test (V): N/A
resistor, parallel damping resistor across the | test (A):
complete circuit in which flows 1 % of test current R (Ohm):
power factor Of To,g5 OF ....cccceveereereenienienee e : (Ohm):
Toes (MS):
-circuit consisting iron-cored inductor, in series with | U test (V): N/A
resistor, power factor of Togs I test (A):
Toes =6 x P for P< 50 W Pf:
Toos =300 MsforP=50W ....cccootrreiriiiiiiiirieeeeeeen, *| R (Ohm):
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Annex E |ITEMS SUBJECT TO AGREE BETWEEN MANUFACTURER AND USER N/A
Annex J of IEC 60947-1 applies, as far as covered N/A
by clauses and of this standard, with the following
additions
525 Relationship between the positions of the actuator of N/A

rotary switches and the associated contact element
positions in the operating diagram (indication by the
manufacturer)

5.2.6 Characteristics of the delay of time contact elements N/A
with adjustable delay of contactors relays (indication
by manufacturer)

6.1.1 Choice of connecting conductors for position N/A

(Annex K) |switches with direct opening action

831 Test sequences made on one sample only (at N/A
manufacturer’s request)

8.343 Conditional short-circuit current test: N/A
- adjustment of the test current if the prospective N/A

current is different from 1000 A (to be specified by
the manufacturer)

- power factor of the test circuit less than 0,5 (with N/A
manufacturer’s consent
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Annex F |CLASS Il CONTROL CIRCUIT DEVICES INSULATED BY ENCAPSULATION N/A
REQUIREMENTS AND TESTS
F.1 General N/A
This annex specifies constructional requirements N/A

and tests for class Il control circuit devices or parts
of devices in which insulation of class Il according to
IEC 61140 is archived by encapsulation

All non-encapsulated parts shall have clearances N/A
and creepage distances two times those specified in
7.1.3

F.5 Marking N/A
Control devices according to this annex shall be ' O] i N/A
marked with the following symbol =

F.7 Instructional and functional requirements N/A

F.7.1 Choice of compound N/A
The compound shall be chosen so that the N/A
encapsulated control devices comply with the tests
defined in F.8.

F.7.2 Adhesion of the compound N/A
The adhesion of the compound shall be sufficient to N/A

prevent the ingress of moisture between the
compound and all encapsulated parts and to
prevent movement of the encapsulated portion of

cable if any.
Compliance shall be verified by tests of F.8.2.5 and N/A
F.8.1.2.2.

F.7.3 Dielectric properties N/A
Sub-clause 7.2.3 applies with the following changes: N/A
For the verification of the impulse withstand voltage, |Uimp (kV): N/A

the test voltage Uimp shall be the next higher
category of the maximum rated operational voltage
in the first column of Table H.1 of IEC 60947-1 for
stated overvoltage category.........ccccocvevvvverieescvennne :

For verification of the power frequency withstand Utest (V): N/A
voltage, the test voltage shall be the sum of the
voltage stated in Table 12A of IEC 60947-1 plus

L1000 V.ot :
F.8 Tests N/A
F.8.1 Kind of tests N/A
F.8.1.1 General N/A

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)



Report. No.:K13116/L22
Date: 23.1.2022 Test Protocol
Page: 39 of 77 pages r‘”m

IEC 60947-5-1

Clause Requirement + Test Result - Remark Verdict
Sub clause 8.1.1 of IEC 60947-1 applies N/A

F.8.1.2 Type test N/A
The following sequence of 6 tests shall be applied to N/A
each of 3 samples in the specified order

F.8.1.2.1 Dielectric tests in new conditions N/A
Sub clause 8.3.3.4 of IEC 60947-1 applies with the N/A

exception that the values of voltages shall be
applied between the stripped joined ends of the
cable or the shorted terminals and any point of the
surface (or metallic foil on the surface) of the
encapsulated device (see fig F.1)

No breakdown of the insulation shall occur N/A
F.1.2.2 Cable tests (if applicable) N/A
Control circuit devices provided with integrally N/A

connected cables shall comply with the
requirements of Annex G

F.8.1.2.3 Rapid change of temperature test N/A
Test Na shall be performed in accordance with IEC N/A
60068-2-14 with the following values:
Ta and Th are the minimum and the maximum Ta (°C): N/A
temperatures stated in f.2.3 ..., T eC):
Transition tiMe t2......coooeeiieie e D [t2=2t0o 3 min N/A
Number of CYCIES......cceiiiiie e : 15 N/A
EXPOSUre timMe 1 .ooveeieiiiesieieeseeee e Sta=3h N/A
After the test no visible damage shall be observed N/A
F.8.1.24 Impact test N/A
The test is performed as follow: See Figure F.2 N/A
Thee impacts of 0,5 Joule shall applied near the N/A

centre of the largest surface or the longest axis (for
cylindrical shape) of the encapsulated device

The impacts are provided by dropping a steel ball of N/A

0,25 kg from a height of 0,20 m

The support is considered sufficiently rigid if its N/A

displacement under the impact energy is lower than

0,1 mm

After the test no visible damage shall be observed N/A
F.8.1.2.5 Damp heat, cyclic N/A

Test Db shall be performed in accordance with IEC N/A

60068-2-30 with the following values:
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UpPEr tEMPErature ........cccceevueerieeeieeeseeeseeeseeesnenes 155 °C N/A
Number of CYCIES......ccoiiiiie e 116 N/A
VAMANT......ooececeeeceeteeeteee et en s eananans 11 N/A
(]2
After the test no visible damage shall be observed N/A
F.8.1.2.6 Dielectric test after stresses N/A
Test of dielectric properties, dielectric withstand N/A
voltage (Uimp not indicated):
rated insulation voltage (V) Utest (V): N/A
test voltage (V) for 5 SeC ..cocvvvvveveevcie e :
Leakage current measurements at 1,1 Ui shall not | Leakage current (mA): N/A
eXCERU 2 MA ..o e :
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Annex G |ADDITIONAL REQUIREMENTS FOR CONTROL CIRCUIT DEVICES WITH N/A
INTEGRALLY CONNECTED CABLES
G.1 General N/A
This annex gives additional requirements applying to N/A

control circuit devices with integrally connected
cables for electrical connection to other equipment
and / or to the power source.

The cable integrally connected to such control N/A
devices is not considered replaceable by the user.

This annex states the constructional and N/A
performance requirements for the cable, the cable
anchorage and the cable entrance seal

G.7 Constructional and performance requirements N/A
G.7.1 Constructional requirements N/A
G.7.11 Cable material N/A

The control device shall be provided with flexible N/A

cable of appropriate voltage, current and
temperature rating and environmental condition

G.7.1.2 Cable anchorage N/A

The cable anchorage shall be such that a force N/A
being applied to the cable is not transmitted to
electrical connections integral to the device

Movement of the cable intro or out of the control N/A
circuit device shall not cause damage to the
connection or internal parts of the device

G.7.1.3 Cable entrance sealing means N/A

A sealing means shall provided at the cable N/A
entrance to the control circuit device suitable for the
degree of protection or internal parts of the device

G.7.2 Performance requirements N/A
The cable and the cable entrance sealing means N/A
shall be capable of withstanding the tests given in
G.8

G.8 Tests N/A
The purpose of these tests is to ensure integrity of N/A

the cable anchorage during handling and
installation. Once installed, the control circuit device
and cable should be fixed relative to each other

G.8.2 Type test N/A
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The following sequence of four test shall be N/A
performed on a representative sample in the
specified order

G.8.2.2 Pull-out test N/A
The cable shall be subjected to a steady pull along N/A
the axis of the cable entry, applied to the insulating
jacket of the cable for a duration of 1 min
Sub clause 8.2.4.4 of IEC 60947-1 applies. N/A
In cases when cables consist of more than one Diameter cable (mm): N/A
conductor the pulling force is determined by Pull force (N):
multiplying the pulling force for a single conductor by
the number of conductors in the cable. The
maximum pulling force shall not exceed 160 N........ :

G.8.2.3 Torque test N/A
The cable shall be subjected to a torque of 0,1 Nm | Torque (Nm): N/A
or limited to the value giving an angle of torque of
11 ST :

The torque shall be applied clockwise and then N/A
counter-clockwise for 1 min, to the cable at a

distance of 100 mm from the control circuit device

entrance

G.8.24 Push test N/A
The push force shall be applied along the axis of the N/A
cable as close as possible to the cable entrance
The force is increased to 20 N. The force shall be N/A
applied for 1 min for each time and with 1 min pause
between applications
After the tests, no visible damage of the cable N/A
entrance sealing means and no displacement of the
cable shall be observed

G.8.2.5 Bend test N/A
The cable shall be loaded and bent in the following N/A
manner:

a) suspend a 3 kg mass by attaching it to the cable, N/A
1 m from the cable entrance and with the axis of the

cable entrance vertical

b) tilt the control circuit device 90° to cause a 90° N/A
bend in the cable, maintaining that position for 1 min

c) tilt the control device 90° in the opposite direction N/A
relative to vertical so as to cause an opposite 90°

bend in the cable, maintaining the position for a

duration of 1 min.
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G.8.3 Results to be obtained N/A
There shall be no damage to the cable, cable N/A

sealing means, cable entrance or the electrical
connecting means of the control circuit device.

This will be verified by visual examination and See 7.1.11 N/A
verification of compliance with the stated IP
designation
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Annex H |ADDITIONAL REQUIREMENTS FOR SEMICONDUCTOR SWITCHING N/A
ELEMENTS FOR CONTROL CIRCUIT DEVICES

H.3 Classification N/A

H.3.1 Semiconductor switching elements may be classified as follows: N/A
1) Utilization categories (see 4.4. and H.4.2) N/A
2) Electrical ratings based on utilization categories N/A
(see annex A)

H.5 Product information N/A
The following information shall be given by the N/A
manufacturer:

Clause 5.1 applies with the following additions: N/A
Basic rated values and utilization N/A
a) Voltage drop (H.7.1.1) ..cooviiiiiieieeeee e D {Ud (MV): N/A
b) Minimum operational current...........c.ccocoeevieeenenn. m (A): N/A
C) Off-state CUrrent..........ocoeiiiiiiii e S e (A): N/A
d) Making and breaking capacities ............cccceceeenen. "|AC__/IDC___ N/A
e) Conditional short-circuit current............ccccccoeeeee. : | Normal 1000 A at Ue N/A
f) Electromagnetic compatibility, EMC..................... - | ] environment A N/A
[] environment B

H.8 Tests N/A

H.8.1 Type test N/A
Subclause 8.1.2 applies with the following additions: N/A

H.8.2 Voltage drop (Uq) N/A
The voltage drop is measured across the active N/A
output of the switching element in the ON state and
carrying the current range of Im and le at an ambient
temperature of 23°C £ 5 °C and at rated frequency.

The measurement is performed with the circuit in Ue (V): N/A
figure H.2, with the switch S closed. Im (A):

The loads shall be resistive and Rz is adjusted to le (A):

obtain the test current with the supply voltage ......... :

Voltage drop at Im ..cooceeveeneeneeneeneeneereeeeneeeeeens [ Uda (MmV): N/A
Voltage drop at le....ooceeveereereenieeneeeeeereeeeeeiene : {Uda (MV): N/A
The measured voltage drop exceed not the N/A
specified value in H.7.1.1

H.8.3 Minimum operational current (Im) N/A
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The test is performed with the switching element Ue (V): N/A
connected to a test circuit shown in fig H.2. With Im (A):

supply voltage (Ue), the switch open and the
switching element in ON-state conduction, the
resistive load R1 is adjusted to obtain the current Im :

The measured value shall be according to H.7.1.2.. : | Min. stated value: Im (A): N/A

Measured: Im (A):
H.8.4 OFF-state current (Ir) N/A
With the circuit in Figure H.2, and the S switch Ue (V): N/A

closed, the load R2 is adjusted to obtain the rated le (A):
operational current (le) when the highest supply
voltage (Ue) is connected to the circuit.

The switching element is then turned off and the
OFF-state current is measured............cccoeeeeeieeenenn. :

The measured value shall be according to H.7.1.3.. : | Min. stated value: I (A): N/A
Measured: Ir (A):

H.8.5 Making and breaking capacities N/A
Subclause 8.3.3.5 applies N/A
8.3.3.5.2 Making and breaking capacities of switching elements under normal conditions N/A
contact element (figure / form) .......ccccecevveevceeennnnn, : N/A
(oo g1 ¢ Tox B o To L= T Y : N/A
utilization category (AC/DC)....ccccvveveeerieerieesieeenenn : N/A
rated operational voltage Ue (V) ...cccceeevevceevceecnnnn. : N/A
rated operational current le (A) or power (kW) ........ : N/A
Test No.1 |-testvoltage U/Ue = 1,1 (V) wcovvviveveeevie e L1 N/A
L2:
L3:
- power factor/time constant ...........ccccoceeviniiineneenn. DLL: N/A
L2:
L3:
- make operations: test current I/le (A) .....cccccceeeeen. DLL: N/A
L2:
L3:
- break operations: test current I/le (A) ....ccccevveenneen. L1 N/A
L2:
L3:
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- a.c. test: Inductor shunted by a resistor taking 3% N/A
of the total power consumed
- d.c. test: test current increase from zero to steady-
state value within limits of figure 9
= 0ON-tIME (IMS) vevee e : N/A
- operating cycles per minute .........cccceecevveeeviee e, 116 N/A
- number of operating cycles ..........cccceeveevveerieeennnnn, . |50 N/A
- test voltage U/Ue = 1,0 (V) evevvevceevee e L1 N/A
L2:
L3:
- power factor/time constant ...........ccccoceeiiiiniinennnn. DLL: N/A
L2:
L3:
- make operations: test current I/le (A) ....ccceevveenneen. L1 N/A
L2:
L3:
- break operations: test current I/le (A) ....cccceevvennenn. L1 N/A
L2:
L3:
Test NO. 2 |- 0N-tiMe (MS) .ooveiiiiiie e : N/A
- operating cycles per minute ..........cccoceevieeeieeeneenn. . | Rapidly N/A
- number of operating cycles ..........cccocoiiiiiiininnnn. 1110 N/A
Test NO. 3 |- 0N-tiMe (MS) .ooveiiiiiii e : N/A
- operating cycles per minute ..........cccoceevieeeieeeneenn. : 160 N/A
- number of operating cycles ..........cccociiiiiiininenn. 11990 N/A
Test NO. 4 |- 0N-tiME (MS) .ooveiieiiie e : N/A
- operating cycles per minute .........ccccocoevieeeieneneenn. : N/A
- number of operating cycles ..........cccocoiiiiiiininnnn. : 15000 N/A
Behaviour and condition during and after the test: N/A
- no electrical or mechanical failures N/A
- no contact welding or prolonged arcing N/A
- no blowing of the fusible element in the earth circuit N/A
Dielectric verification: N/A
dielectric test voltage (V) 2 xUe with a min.of 1000V: N/A
8.3.3.5.3 Making and breaking capacities of switching elements under abnormal conditions: N/A
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contact element (figure / form) ........ccceecevvceeceeennnnn, : N/A
CONtACE POIATILY....oeeeeeiiieeiie e : N/A
utilization category (AC/DC).....ccceeereeriieerieeiieeeeennn : N/A
rated operational voltage Ue (V) ....ccccocoeevceeiiennnnnn. : N/A
rated operational current le (A) or power (KW) ........ : N/A
Conditions, make/break operations: N/A
- test voltage U/Ue = 1,1 (V) ooeieeiieieeeeeeee e DLL: N/A
L2:
L3:
- power factor/time constant ...........ccccocceeveeeeieeennnnnn L1 N/A
L2:
L3:
- make operations: test current I/le (A) .....ccccceeeeen. DLL: N/A
L2:
L3:
- break operations: test current I/le (A) .....ccccoeeeeeen. DLL: N/A
L2:
L3:
- a.c. test: Inductor shunted by a resistor taking 3% N/A
of the total power consumed
- d.c. test: test current increase from zero to steady-
state value within limits of figure 9
= ON-tIME (IMS) e : N/A
- operating cycles per minute ..........cccoceevieeeieeeneenn. 116 N/A
- number of operating cycles ..........cccociiiiiiiininnnn. 1110 N/A
Behaviour and condition during and after the test: N/A
- no electrical or mechanical failures N/A
- no contact welding or prolonged arcing N/A
- no blowing of the fusible element in the earth circuit N/A
Dielectric verification: N/A
dielectric test voltage (V) 2 xUe with min.of 1000V .. : N/A
H.8.6 Performance under short-circuit conditions N/A
8.34 Performance under conditional short-circuit current N/A
contact element (figure / form) ........cccocoeviiiinnnnn. : N/A
CONACE POIATILY....oeeeeeiiie et : N/A
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Maximum cable length 2m N/A
type Of SCPD ... : N/A
ratings of SCPD (A/ V) .o : N/A
prospective current (min- 1 KA) (KA) ....ccccoceerieeennnnn. : N/A
test voltage (V) 1,1 X Ue ..oiiiiiiiiiieeeee : N/A
r.m.s. test current obtained (KA) .......ccocceeveenieennnnn. : N/A
power factor (0,5- 0,7) / Togs (MS)...cerereriiiiiinnne : N/A
first CO operation by closing the separate making L1: N/A
switch: test Ip / 12dt (KA / KA2S) .......cccovvvvereeeee :
time interval between test (min. 3 min) .................... : N/A
second CO operation by closing the separate L1: N/A
making switch: test Ip / 12dt (KA / KAZS) .......cccveeeneen. :
time interval between test (min. 3 min) .................... : N/A
third CO operation by closing the separate making | L1: N/A
switch: test Ip / 12dt (KA / KA2S) ......coovieiieieee

8.34.4 Condition of the switching element after the test N/A
switching elements open by the normal actuating N/A
system
Dielectric verification: N/A
dielectric test voltage (V) 2 xUe with min.of 1000V .. : N/A

H.8.7 Verification of electromagnetic compatibility N/A

H.8.7.1 General N/A
Subclause 8.4.1 applies with the following addition: N/A
The tests shall be performed: N/A
with the switching element in the ON-state
with the switching element in the OFF-state

H.8.7.2 Immunity N/A

H.8.7.2.4 |Surges N/A
Subclause 8.4.2.4 applies with the following N/A
addition:
the switching element is powered during the test N/A
Five positive and five negative impulses shall be N/A
applied between each two points at intervals of not
lessthan5s

H.8.7.3 Emission N/A
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The test shall be performed under worst case N/A
conditions according to CISPR 11 Group 1, Class A,
and 7.3.3.2 of IEC 60947-1

These limits are given for switching elements NOTICE N/A
exclusively intended for use in industrial This is a Class A product. In a
environment A. When they can be used in domestic | yomestic environment this
environment B, the following notice shall be included product may cause radio

in the instructions for use interference in which case the
user may be required to take
adequate measures
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Annex J SPECIAL REQUIREMENTS FOR INDICATOR LIGHTS AND INDICATING N/A
TOWERS

J.3 Classification N/A
Indicator lights may be classified by: N/A
rated electrical power N/A
colour N/A
Fixing hole diameter N/A
Means of connection N/A
Nature of current and frequency N/A
Type of lamp socket N/A
Nature of light source (for example: filament lamp, N/A
LED).

J.4 Characteristics N/A

J4.1 Rated operational voltage of an indicator light (V) ... : N/A

J.4.2 Rated thermal power of an indicator light (W).......... : N/A

J.4.3 Rated values of the lamp ..., : N/A

J.5 Product information N/A
a - manufacturer's name or trademark N/A
b - type designation or serial number N/A
¢ — the following markings shall appear on the N/A
indicator light
1 rated voltage of indicator light N/A
2 rated voltage of the lamp N/A
3 rated power of the lamp or its type designation, or N/A
rated current for a LED

J.6 Normal service, mounting and transport conditions N/A
There are no supplementary requirements N/A

J.7 Constructional and performance requirements N/A
Clause 7 applies with the following additions N/A

J.7.1.12 Indicator lights with build-in transformers N/A
The transformer shall have separate windings N/A
It is assumed that this condition is fulfilled if the N/A
indicator light passes the test described in 8.3.3.4.1

J.7.2.1.6 Limits of operation N/A
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The limit value of the supply voltage at the terminals N/A
of the indicator light shall be 1,1, times the rated
operational voltage
This requirement is verified only for indicator lights N/A
with built-in transformer according the test described
inJ.8.3.3.3
J.7.251 Short-circuit withstandability of build-in transformer N/A
The transformer shall be able to withstand the short- N/A
circuit of its secondary winding.
It is assumed that this condition is fulfilled if the N/A
indicator light passes the test described in 8.3.3.3.
J.8 Tests N/A
J.8.3 Tests for indicator lights and indicator towers N/A
The tests are type tests. No additional test(routine N/A
test or special test) is described in this annex
Each of the tests in J 8.3.3.3, -3.4, -4, and j.8.4 shall N/A
be made on new apparatus
J.8.3.3.3 Temperature-rise test N/A
a) If the indicator light has the same rated thermal N/A
power (see J.4.2) regardless of mounting conditions,
a single test is made in an insulated enclosure.
b) If the rated thermal power (see J.4.2) is N/A
dependent on the mounting conditions, two tests are
made:
- on a steel plate, and
- in an insulated enclosure
¢) Mounting on a steel plate N/A
Five indicator lights fitted with green lenses are fixed
in accordance with the following diagram on a steel
plate 2 mm thick, painted black
The plate is located vertically on a table and the Utest (V): N/A
indicator lights are supplied at their rated voltage..... :
The duration of the test shall be such that a steady- N/A
state temperature is reached
d) Mounting in an insulating enclosure N/A
The test described in item ¢) is carried out again.
With the lights into an enclosure of insulating
material, such as Bakelite-coated paper 2 mm thick
The plate is located vertically on a table and the Utest (V): N/A
indicator lights are supplied at their rated voltage.... :
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The duration of the test shall be such that a steady- N/A
state temperature is reached
Results obtained on the follow points: N/A
- on the body of the indicator light (K).........ccccceenee. : | measured (K): N/A
allowed (K):
-onthe terminalS.........ccooiiiiiiii e : | measured (K): N/A
allowed (K):
- on the accessible part of the lens........c.ccccveveneene : measured (K): N/A
allowed (K):
f) For indicating towers, an arrangement of 5 units Utest (V): N/A
shall be mounting in vertical position. The shall be
loaded maximum power of the lamp at the nominal
VOIBGE ..ottt :
The duration of the test shall be such that a steady- N/A
state temperature is reached
- on the accessible part of the centre lens of the measured (K): N/A
TOWBT e " |allowed (K):
None of the corresponding temperature rises N/A
exceed the limits of 7.2.2 of IEC60947-1
J.8.3.34 Dielectric tests N/A
Clause 8.3.3.4 applies N/A
J.8.3.3.4.3 |Indicator lights with build-in transformers N/A
Two additional dielectric tests shall be made, the N/A
duration of each being 1 min
- between the primary and secondary windings of Utest (V): N/A
the transformer with the test voltage value specmed
N 8.3.3.4 s :
- between the secondary windings of the transformer N/A
and the frame of the indicator light with a test
voltage of 1000 V
J.8.34 Short-circuit test (on built-in transformer, if any) N/A
The test are made under the following conditions: N/A
- primary voltage: 1,1 X U ....cccoieeiiiiiiieeeee e . | Utest (V): N/A
- ambient air temperature: 20 °C +5 °C .......ccceeneee. : | Ambient (°C): N/A
- duration: 1 h N/A
The transformer shall be short-circuit by a conductor N/A
of negligible impedance
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After the test and after cooling to ambient, N/A
temperature, the transformer withstand the dielectric
test defined in J.8.3.3.4.3
J.8.3.3.4.3 |Indicator lights with build-in transformers N/A
Two additional dielectric tests shall be made, the N/A
duration of each being 1 min
- between the primary and secondary windings of Utest (V): N/A
the transformer with the test voltage value specmed
N 8.3.3.4 s :
- between the secondary windings of the transformer N/A
and the frame of the indicator light with a test
voltage of 1000 V
J.8.4 Shock and vibration N/A
J.8.4.1 General N/A
Tests for shock and vibration shall be carried out for N/A
indicating towers only. Indicator lights
are not considered to be tested.
J.8.4.2 Direct mounting N/A
J.8.4.21 General N/A
An indicating tower with five signalling units shall be | Utest (V): N/A
mounted as stated by the manufacturer without
extension poles and the upper three units powered
at the rated voltage...........ccoceeveeiienicnienec e :
The test shall be performed as follows N/A
J.8.4.2.2 Shock N/A
In accordance with IEC 60068-2-27 with the follow N/A
conditions
Six shocks applied in each direction along three - pulse shape: half-sine N/A
perpendicular axes (a total of 36 shocks): - peak acceleration: 15 gn
- duration of pulse: 11 ms
J.8.4.2.3 Vibration N/A
In accordance with IEC 60068-2-6 with the following |- frequency range: 10 to 55 Hz N/A
conditions, along three mutually perpendicular axes: | gmplitude: 0,5 mm
- sweep cycle duration: 5 min
- duration at resonant
frequency or at 55 Hz: 30 min
in each of the 3 axes (90 min
in total)
J.8.43 Indirect support mounting N/A
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If the product literature includes other allowable N/A
mounting conditions (e.g. pole mounting), the
manufacturer shall state the severity level for shock
and vibration tests at which the requirements of
J.8.4.3 are met

J.8.4.4 Results to be obtained N/A
After the tests, no visible damage shall be observed N/A
and the signalling shall not be impaired

J.8.5 Degree of protection for indicating towers N/A
If the manufacturer declares a degree of protection, N/A

the test shall be conducted according to Annex C of
IEC 60947-1 with all removable parts equipped as in
normal service.
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Annex K | SPECIAL REQUIREMENTS FOR CONTROL SWITCHES WITH DIRECT N/A
OPENING ACTION
K.1 General N/A
All control switches with direct opening action shall N/A
also comply with the relevant requirements of the
standard and, where applicable. To those given in
Annexes F, G, H and/or J
K.3 Classification N/A
There are two types of control switches with direct  |[] type 1 N/A
OPENING ACHION: ..ooeiieiiiieiee e 10 type 2
K4 Characteristics N/A
K.4.3.1.2 |Rated insulation voltage (min. 250 V) ......ccccccvveneeen. Ui (V): N/A
K.4.3.2.1 |Conventional free air thermal current (min. 2.5 A) .. : | Ith (A): N/A
K.4.4 Utilization categories for switching elements (AC- 15 N/A
(o] I T @ 1 ) :
K.5 Product information N/A
Clause 5 is applies with the following additions N/A
K.5.2 Marking N/A
K.5.2.7 Every contact element with direct action shall be @ N/A

marked on the outside by the symbol
IEC 60617-S00226 (2001-07)

K.5.2.8 Electrical separation for change-over contact N/A
element
Change-over contact elements with four terminal N/A

shall be indelibly and legibly marked with the
relevant form Zap or Zebu as state in Figure 4.

K.5.2 Additional product information N/A
K.54.1 Actuator travel and operation force N/A
The manufacturer shall state the following N/A
a) the minimum direct opening travel (mm).............. : N/A
b) the minimum force to achieve direct opening N/A
action of all break contacts (N) .......ccceecvevceerreeenennn. :
¢) the maximum travel including travel beyond the N/A
minimum travel position (Mm).........ccccccevieninenenn. :
d) for limit switches only the maximum speed of N/A
ACTUALION ..o :
e)for limit switches only the maximum frequency of N/A
ACTUALION ..o :
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These statements shall appear in the marking or on N/A
the circuit diagram or other documents

K.5.4.2 Short-circuit protection N/A
Type of short-circuit protective device shall be stated N/A
either as marking on the switch or in the installation
instruction

K.6 Normal service, mounting and transport conditions N/A
Clause 6 applies, with the following additions: N/A

K.6.1.1 Ambient air temperature N/A
Sub clause 6.1.1 of IEC 60947-1 applies, except for N/A
position switches with direct opening action, for
which the upper and lower limits of temperature are
respectively +70 °C and +25 °C, and the average
temperature, measured over a period of 24 h, does
not exceed +35 °C

K.7 Constructional and performance requirements N/A
Clause 7 applies with following additions: N/A

K.7.1.4.3.1 |Robustness of the actuating system N/A
The actuating system shall pass the test described N/A
in K.8.3.7

K.7.1.4.3.2 | Directness of the opening action N/A
The control switch with direct opening action shall N/A
pass the tests K.8.3.4, K.8.3.5 and K.8.3.7 without
any deformation that would reduce the impulse
voltage withstand across the contact gap.

K.7.1.45 | Automatic opening of cable operated control switches N/A
In case of failure of the cable or its anchorage N/A
automatic return to open position

K.7.1.4.6 | Conditions for direct opening action N/A
Parts of travel that separates the contacts, shall N/A
have no resilient member (springs) between the
moving contacts and the point of the actuator to
which the actuating force is applied

K.7.1.4.6.1 |Contact elements types N/A
Control switches with direct opening action may be N/A
provided with snap-on or dependent action contact
elements
Break-contact shall be electrically separated from N/A
each other and from the operating make-contact
element
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If C or Za change-over contact elements, only 1 N/A
contact element shall be used, and in case of Zebu
change-over, both may be used

K.7.1.5.3 | Actuator travel indication N/A
In order to facilitate the setting-up of the switch N/A
actuator in relation to the external operating means,
the switch may include means for indicting the
minimum travel

K8 Tests N/A
In addition to clause 8, and Annex, the following N/A
applies

K.8.3.1 Test sequences N/A
Clause 8.3.1 applies with the following additions: N/A

N/A

TEST SEQUENCE VII (Sample 7) N/A

Mechanical operation of position switches with direct opening action N/A

K.8.3.5 Test no.1 - Mechanical operation of position switches at limits of temperature N/A
K.8.3.6 Test no.2 — Verification of direct opening action N/A
N/A

K.8.3.5 Mechanical operation of position switches at limits of temperature N/A
The position switch shall be conditioned at 70°C for N/A
BROUIS ... :

After 8 hours the contact shall be loaded with the N/A
maximum rated operational current for 10 min (A)... :

The contact then be operated 10 times by the N/A
application of the force stated by the manufacturer

(1) ISR :

The test shall be repeated, the switch shall be N/A
conditioned at - 25 °C for 8 hours ........cccccceecvveeeneee. :

The contact then be operated 10 times by the N/A
application of the force stated by the manufacturer

(1) ISR :

K8.3.6 Verification of direct opening action N/A
Impulse voltage test over the open position of the N/A
contacts at 2500 V or for position switches for
isolation in accordance with table 14 of IEC 60 947-

1 or as declared Uimp by the manufacturer (V) ....... :
5 positive and 5 negative impulses are applied ....... . | Utest (V): N/A
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N/A
TEST SEQUENCE VIII (Sample 8) N/A

K.8.3.7 Verification of robustness of the actuating system N/A
Closed break contact(s)shall be loaded with a force N/A
FLOF L0 N i :

Stated openings force F2 shall be applied to the N/A
actuator through the direct opening travel (N).......... :

After the test the actuating system and / or contacts N/A
shall remain functional............ccccocoeiiiinieneeeee :

Impulse voltage test in accordance with K.8.3.6 N/A
Impulse voltage test over the open position of the N/A
contacts at 2500 V or for position switches for

isolation in accordance with table 14 of IEC 60 947-

1 or as declared Uimp by the manufacturer ............. :

5 positive and 5 negative impulses are applied ....... : | Utest (V): N/A

K.8.3.4 Performance under conditional short circuit current N/A
Sub clause 8.3.4 applies with the following N/A
additions:

K.8.3.4.2.1 |Verification of the conditional short-circuit current N/A
The test shall be made as stated in 8.3.4.2, except N/A
that the current is made by a direct opening contact
element and not by the additional switching device
and the test is made on the device by making the
current three times by the same contact element in a
single phase circuit.

For type 2 control switches, the contact element N/A
shall be chosen at random

Performance under conditional short-circuit current N/A
contact element (figure / form) .......ccccocvvvviveveeennnnn, : N/A
(oo] g1 7= Tox B o To =T g Y : N/A
type Of SCPD ..o : N/A
ratings of SCPD (A/V) cooveiceecee e : N/A
prospective current (min- 1 KA) (KA) ...ccceveveveeeenennn. : N/A
test voltage (V) U/Ue = 1,1 (V) woovvvvveeeie e L1 N/A
r.m.s. test current obtained (KA) .......ccccceevevevieeennnnn. L1 N/A
power factor (max. 0,7) N/A
Sample 4 N/A
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first C operation by closing the switch element L1: N/A
[P/ 12dt (KA T KA2ZS) .ot DLL:
L1:
time interval between test (min. 3 mMin) ...........cc...... : N/A
second C operation by closing the switch element L1: N/A
Ip /120t (KA T KA2S) ..ot ;L1
L1:
time interval between test (min. 3 min) .................... : N/A
third C operation by closing the switch element L1: N/A
[P/ 12dt (KA T KAZS) .ot DLL:
L1:
Sample 9 N/A
first C operation by closing the switch element L1: N/A
[P/ 12dt (KA /T KAZS) ...ttt DLL:
L1:
time interval between test (min. 3 mMin) .........ccccc..... : N/A
second C operation by closing the switch element L1: N/A
Ip /120t (KA T KA2S) ..o ;L1
L1:
time interval between test (min. 3 min) .................... : N/A
third C operation by closing the switch element: L1: N/A
[P/ 12dt (KA /T KAZS) ..t DLL:
L1:
Sample 10 N/A
first C operation by closing the switch element L1: N/A
[P/ 12dt (KA /T KAZS) ..ttt DLL:
L1:
time interval between test (min. 3 min) .........ccc.c...... : N/A
second C operation by closing the switch element L1: N/A
Ip /120t (KA T KA2S) ..ot ;L1
L1:
time interval between test (min. 3 min) .................... : N/A
third C operation by closing the switch element L1: N/A
Ip /120t (KA T KA2S) ..o ;L1
L1:
K.8.3.4.4.1 | Operation ability after the test N/A
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K.8.3.4.4.1 |After each test, the opening contact element shall N/A
open by the application of the force stated

by the manufacturer through the direct opening
travel (see items a) and b) of K.5.4.1).

Impulse voltage test in accordance with K.8.3.6 N/A

Impulse voltage test over the open position of the N/A
contacts at 2500 V or for position switches for

isolation in accordance with table 14 of IEC 60 947-
1 or as declared Uimp by the manufacturer ............. :

5 positive and 5 negative impulses are applied ....... . | Utest (V): N/A
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Annex L |SPECIAL REQUIREMENTS FOR MECHANICALLY LINKED CONTACT N/A
ELEMENTS
L.1 General N/A
This annex applies to mechanically linked auxiliary N/A

contact elements included in control circuit devices
where actuating force is provided internally, such as
contactor relays

Linkage between the auxiliary and main contacts is N/A
not covered by this annex
L.5 Product information N/A
Clause 5 applies with the following addition N/A
L.5.2.7 Mechanically linked contact elements identification and marking N/A
Mechanically linked contact elements shall be N/A
clearly identified:
on the control circuit device itself; N/A
or in the manufacturers documentation
or both
The mechanical linkage shall be identified in circuit N/A

diagrams by a double parallel line connecting a filled
circle on each of the mechanically linked contact

symbols. iec w5119
If the devices containing some or all mechanically N/A
linked contacts are marked, the symbol shown shall
be used
L.7 Constructional and performance requirements N/A
Clause 7 applies with the following addition: N/A
L.7.1.9 Requirements for mechanically linked contact elements N/A
While any of the n Make contact element(s) is N/A

closed, none of the m Break contacts element(s)
shall be closed

While any of the m Break contact element(s) is N/A
closed, none of the n Make contacts element(s)
shall be closed

L.8 Tests N/A
Clause 8 applies with following addition: N/A
L.8.4. Special test for mechanically linked contact elements N/A
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This special test shall be carried out on a sample of N/A
(m+n) products where m is the number of break
contacts elements and n is the number of make

elements

A different sample is used for each test N/A
The test shall be carried out on products in new and N/A
clean condition

The test procedure shall be as follows: N/A
a) test of NC contact: N/A
1) the NC contact elements shall be maintained in N/A

the closed position e.g. by welding or gluing each
point of contact (e.g. for double breaking contact,
welding is done at the two contact points) The
thickness of welding or gluing shall be such that the
distance between contacts is not modified by more
than 0,02 mm

2)an actuating force shall be applied by energizing N/A
the operating coil at 110 % of its rated voltage

3) while applying the force, an impulse test voltage N/A
of 2,5 kV (1,2/50 pus at sea level; correction should
be made according to table 12 of IEC60947-1 shall
be applied across every NC contact. There shall be
no disruptive discharge

b) test of NO contact: N/A

1) the NO contact elements shall be maintained in N/A
the closed position e.g. by welding or gluing each
point of contact (e.g. for double breaking contact,
welding is done at the two contact points) The
thickness of welding or gluing shall be such that the
distance between contacts is not modified by more
than 0,02 mm

2)an actuating force shall be applied by de- N/A
energizing the operating coil

3) while applying the force, an impulse test voltage N/A
of 2,5 kV (1,2/50 pus at sea level; correction should
be made according to table 12 of IEC60947-1 shall
be applied across every NO contact. There shall be
no disruptive discharge
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Annex M | TERMINAL MARKING, DISTINCTIVE NUMBER AND DISTINCTIVE LETTER FOR N/A
CONTROL CIRCUIT DEVICES

M.1 General N/A

This annex applies to control switches and contactor N/A
relays irrespective of their construction, having
terminal marking.

M.2 Terminal marking rule N/A

M.2.1 General N/A
Terminal marking in accordance with this annex is N/A
based, in principle, on a two-digit number.

M.2.2 Function digit N/A
Sub clause L.3.2.1 of IEC 60947-1 applies. N/A

M.2.3 Sequence digit N/A
The tens digit is a continuous sequence number N/A

beginning with 1 (except for control switches
designated 01 and contactor relays designated
01E), independent of the contact function

Terminals belonging to the same contact are N/A
marked with the same sequence digit.

For contactor relays having 10 contact elements, the N/A
sequence digit 0 is used instead of 10.

The sequence digit may be omitted from the N/A
terminal marking only if additional information
provided by the manufacturer or the user clearly
gives such digit.

M.2.4 Numbering method N/A

The contact terminals shall be numbered N/A
sequentially from left to right on the device; for
devices with tiers of terminals, the numbering shall
begin with the tier nearest to the mounting level.

M.3 Distinctive number distinctive letter N/A
M.3.1 General N/A
The quantity and type of the contact elements of a N/A

control switch according to this annex are indicated
by a distinctive number. Contacts of contactor relays
are indicated by a distinctive number followed by a
distinctive letter.

M.3.2 Distinctive number N/A
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Verdict

The first digit of the distinctive number gives the
guantity of make contact elements and the

second digit the quantity of break contact elements.
The third digit, if any, shall give the

guantity of change-over contact elements in control
switches.

N/A

M.3.3

Distinctive letter

N/A

The distinctive letter indicates the location of the
contact elements of a contactor relay in relation to
each other and their terminal marking.

N/A

M.4

Terminal numbering sequence

N/A

For control switches having the same distinctive
number, the terminal marking is specified in Table
M.1.

N/A

The position of the contact elements of the control
switch need not correspond to that shown on
diagrams of Table M.1.

N/A

M.5

Contactor relays designated by the distinctive letter E

N/A

For contactor relays having the same distinctive
number and the distinctive letter E, independently of
their construction, the sequence of the contact
elements within the device is specified in
accordance with the diagrams of Table M.2.

N/A

M.6

Contactor relays designated by the distinctive letter X,

YorZz

N/A

M.6.1

Contactor relays designated by the distinctive letter Z

N/A

If the location of the contact elements within the
device (but not the terminal marking) differs from the
provisions of Clause M.5, the device shall be
designated by the distinctive letter Z instead of the
distinctive letter E.

N/A

M.6.2

Contactor relays designated by the distinctive letter X

N/A

If the location of the contact elements within the
device and the terminal marking both differ from the
requirements of Clause M.5, the device shall be
designated by the distinctive letter X instead of the
distinctive letter E.

N/A

The device shall comply with the requirements of
Clauses M.2 and M.3.

N/A

M.6.3

Contactor relays designated by the distinctive letter Y

N/A

Devices consisting of combinations of contact
elements and terminal marking in accordance with
Table M.3 shall be designated by the distinctive
letter Y instead of the distinctive letter E.

N/A
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N/A

Annex N |Procedure to determine reliability data for electromechanical N/A
devices in control circuits used in functional safety applications

N.3 Method based on durability test results N/A

N.3.1 General method N/A
K.3.1 of IEC 60947-1:2007/AMD2:2014 applies. N/A

N.3.2 Test requirements N/A

N.3.2.1 General N/A
The test environment shall be in accordance with N/A
Clause 6.

Every test shall be performed under the general N/A
conditions stated in 8.3.2.1 and at a rate equal or

higher at the discretion of the manufacturer. The

moving parts of the device shall reach their

maximum operating positions in both directions, as

recommended by the manufacturer. Reliability data

to be published are described in Clause N.4.

N.3.2.2 Mechanical durability N/A
The mechanical durability of a control circuit device N/A
is defined as the number of no-load operating
cycles. For the no-make current or no-break
current utilization the mechanical durability is
applicable.

During the test, periodically the contacts shall be N/A
checked at any voltage and current, selected by
the manufacturer, and there shall be no failure.

N.3.2.3 Electrical durability N/A
The electrical durability of a control circuit device is N/A
defined as the number of on-load operating cycles.

Electrical durability shall be determined in N/A
accordance with C.3.2 using utilization category

AC-15 and / or DC-13 unless otherwise stated by

the manufacturer.

N.3.3 Number of samples N/A
K.3.3 of IEC 60947-1 applies with the following N/A
addition:

The selection of samples to be tested for a series N/A
of devices with same fundamental design

and without significant difference in construction

shall be based on engineering judgment.

N.3.4 Characterization of a failure mode N/A
K.3.4 of IEC 60947-1 applies N/A

N.35 Weibull modelling N/A
K.3.5 of IEC 60947-1 applies N/A
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N.3.6 Useful life and upper limit of failure rate N/A
K.3.6 of IEC 60947-1 applies N/A
N.3.7 Reliability data N/A
K.3.7 of IEC 60947-1 applies N/A
N.4 Data information N/A
K.4 of IEC 60947-1 applies N/A
N.5 Example N/A
K.5 of IEC 60947-1 applies N/A
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8.3.3.3 TABLE: Heating Test P
Test VOItage (V) .eeeceeeeee e see e : 1250 Vac —
Ambient (°C) ..ol | 2004 —
Thermocouple Locations Max. temperature measured, Max. temperature limit,
°C) °C)
1. Ambient 21.1 -
2. Switch head 21.3
3. Contact housing surface 22.7
4. Input terminal 22.4
5. Output terminal 22.6
6. Lamp terminal 23.5
7. Base nearby lamp terminal 23.9
Supplementary information:
TABLE: Heating test, resistance method N/A
Test VOItage (V) ceeecveeeiee e : —
F N 0] o1 =T 0 (3 : —
AmMbiIent, 12 (°C) i : —
Temperature rise of winding R1 (Q) R2 (Q) AT (K) Max. dT (K) Insulation
class
Supplementary information:
8.3.34 TABLE: Dielectric Strength P
Test voltage applied between: Test potential applied |Breakdown / flashover
V) (Yes/No)
Between N.O and N.C terminal 1500 V No
Between N.O + N.C terminal and outer surface 1500 V No
Supplementary information:
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7.1.4 TABLE: Clearance And Creepage Distance Measurements P
clearance cl and creepage Up Ur.m.s. | Required cl required dcr dcr
distance dcr at/of: V) V) cl (mm) (mm) (mm) (mm)
Between N.O and N.C 250 9.36 23.72
terminal
Supplementary information:

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

V) V) (mm) (mm)

Supplementary information:

TABLE: Needle- flame test (NFT) N/A
Object/ Part No./ Manufacturer/ Duration of Ignition of Duration of
Material trademark application of test | specified layer | burning (tb) | Verdict

flame (ta); (s) Yes/No (s)

Supplementary information:
NFT not relevant (or applicable) for Parts of material classified as V-0 or V-1
NFT not relevant (or applicable) for Base material of PCBs classified as V-0 or if relevant VTM-0
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TABLE: Resistance to heat and fire - Glow wire tests N/A
Object/ Manufacturer Glow wire test (GWT); (°C)

Part No./ .
e / 650 750 Verdict
trademark 550 . X 850

te ti te ti
Object/ Manufacturer Glow-wire flammability index GW ignition temp.
Part No./ / (GWFI), °C (GwiT), °C Verdict
Material | trademark | 550 | 650 | 750 850 675 775

The test specimen passed the glow wire test (GWT) with no ignition [(te — ti) < 2s] (Yes/No):

If no, then surrounding parts passed the needle-flame test of annex E (Yes/NO).................. :

The test specimen passed the test by virtue of most of the flaming material being W|thdrawn
With the gIOW-WIre (YES/NO)? ..eeeeiee ettt e e e e e e e e e e e e s ae e e e e e e e e nnnneees :

Ignition of the specified layer placed underneath the test specimen (Yes/NO)..............c...... :

Supplementary information:

550 °C GWT not relevant (or applicable) to parts of material classified at least HB40 or if relevant HBF
The GWIT pre-selection option, the 850 °C GWFI pre-selection option, and the 850 °C GWT are not
relevant (or applicable) for attended appliances.

TRF No. IEC60947_5_ 1H(Modified at TUV Nord Korea)



Report. No.:K13116/L22

TW@

Date: 23.1.2022 Test Protocol
Page: 70 of 77 pages
IEC 60947-5-1
Clause Requirement + Test Result - Remark Verdict
Table 1 Critical Components list
Unique Application/function | Manufacturer | Type / model | Technical Standard Mark(s) of
component / data conformity
reference trademark evidence of
or location acceptance
Housing Korea 2330GF Min. 0.8 mm | UL 94 UL
Engineering thick, V-0,
Plastics CO 65 °C
LTD
(E120354)
Button Samyang 3022IR Min. 0.5 mm | UL 94 UL
Corporation thick, V-2,
(E121254) 80 °C
Cam Korea 2315GF Min. 0.8 mm | UL 94 UL
Engineering thick, HB,
Plastics CO 65 °C
LTD
(E120354)
Support Korea F20 Min. 0.75 UL 94 UL
cam Engineering mm thick,
Plastics CO HB, 110 °C
LTD
(E120354)
Contact Korea 2330GF Min. 0.8 mm | UL 94 UL
housing Engineering thick, V-0,
Plastics CO 65 °C
LTD
(E120354)
Push rod Ascend 21SPC Min. 0.4 mm | UL 94 UL
Performance thick, V-2,
materials, 130 °C
LLC
(E70062)
Base Kolon Plastic | KN332G30VO0 | Min. 0.75 UL 94 UL
INC mm thick, V-
(E190675) 0,120 °C
Base A Kolon Plastic | KN332G30VO0 | Min. 0.75 UL 94 UL
INC mm thick, V-
(E190675) 0, 120 °C
Push rod A Ascend 21SPC Min. 0.4 mm | Ul 94 UL
Performance thick, V-2,
materials, 130 °C
LLC
(E70062)
Guide Ascend 21SPC Min. 0.4 mm | Ul 94 UL
Performance thick, V-2,
materials, 130 °C
LLC
(E70062)
Fixed ring Korea 2315GF Min. 0.8 mm | UL 94 UL
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Engineering thick, HB,
Plastics CO 65 °C
LTD
(E120354)
LED Sabic Japan | LEN2211 Min. 0.75 UL 94 UL
LLC mm thick,
(E207780) HB, 65 °C
Filament Samyang 1500GN30 Min. 0.75 UL 94 UL
Engineering mm thick, V-
Plastics 0, 130 °C
(Shanghai)
COLTD
(E257054)
Lower part Korea 2315GF Min. 0.8 mm | UL 94 UL
fixed ring Engineering thick, HB,
Plastics CO 65 °C
LTD
(E120354)
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A completed list of used test equipment shall be provided in the Test Reports when a Manufacturer Testing
Laboratory according to CTF stage 1 or CTF stage 2 procedure has been used.
Note: This page may be removed when CTF stage 1 or CTF stage 2 are not used. See also clause 4.8 in
OD 2020 for more details.

Measurement / '_I'estmg / measuring Last Calibration | Calibration
Clause ; equipment / material used,
testing : Range used date due date
(Equipment ID)
8.3.3.3 | Temperature Clamp on AC/DC Hl tester / 1000 A ac,dc 2022-08-12 2023-08-12
rise HIOKI / 3288-20 / 210733430
Recorder / YOKOGAWA / 20 Ch, 200 °C 2022-08-29 2023-08-29
GP10/S5YB00132
Digital multimeter / FLUKE / 87- | 1000 V ac,dc 2022-08-12 2023-08-12
V /53270211
8.3.34 Dielectric AC/DC withstand 5.5 kVac /100 2022-08-12 2023-08-12
properties voltage/insulation / KIKUSUI / mA
TOS5301 / BV001943
8.3.3.5. Making and Clamp on AC/DC Hl tester / 1000 A ac,dc 2022-08-12 2023-08-12
3 breaking HIOKI / 3288-20 / 210733430
capacities of | b jial multimeter / FLUKE / 87- | 1000V ac,dc | 2022-08-12 | 2023-08-12
switching V /53270211
elements under
normal
conditions
8.3.3.5. Dielectric AC/DC withstand 5.5 kVac / 100 2022-08-12 2023-08-12
6.b verification voltage/insulation / KIKUSUI / mA
TOS5301 / BV001943
8.3.3.5. Making and Clamp on AC/DC Hl tester / 1000 A ac,dc 2022-08-12 2023-08-12
4 breaking HIOKI / 3288-20 / 210733430
capacities of - [’ o ultimeter / FLUKE / 87- | 1000 V ac.dc | 2022-08-12 | 2023-08-12
switching V /53270211
elements under
abnormal
conditions
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The Test Report shall include a statement concerning the uncertainty of the measurement systems used for the
tests conducted when it is required by the standard, client or other authorities.

In such cases, the table below is to be used for reporting U of M.

This page may be removed from the final Test Report when not required. See also clause 4.8 in

OD 2020 for more details.

Clause #

Parameter/ Measurement / test
method

Requirement
% or k

Calculated U of M*

*Note: Calculations leading to the reported value are on file with the NCB
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