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Test Report issued under the responsibility of:

A TUVRheinland®

TEST REPORT
IEC 60947-3

Low-voltage switchgear and controlgear
Part 3: Switches, disconnectors, switch-disconnectors and
fuse-combination units

Report Number. ........ccooeeveennn. . CN21w456 001

Date of isSU€ .....ccccvvvvinviiiniennen, :  See cower page

Total number of pages.............. . See cower page

Name of Testing Laboratory Zhejiang Testing & Inspection Institute for Mechanical and
preparing the Report ................ . Electrical Products Quality (ZTME)

Applicant's name..................... :  Mindian Electric Co.,Ltd
ADAresS.......ccooveieiiieiieiaian, :  MaluJiao Industrial Park, BeiBaiXiang Town, Yueqing City

325603, Zhejiang Province, P.R.China

Test specification:

Standard........ccoooveevieiiiiiieennn, . IEC 60947-3:2020 in conjunction with IEC 60947-1:2020
Test procedure........ccoevvevnennnnns : TUV mark procedure

Non-standard test N/A

method...........:

TRF template used.................... . IECEE OD-2020-F1:2020, Ed.1.3

Test Report Form No................. : IEC60947_3G

Test Report Form(s) Originator..: LCIE

Master TRF.......ccocooiiiiiiii, . Dated 2020-07-24

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 aslong asthe 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.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to
the CB Scheme procedure shall be removed.

Thisreportis 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 CB
Testing Laboratory. 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 v ersion
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Test item description................... :
Trade Mark(S)....cooccevvvievineeinennnn, :
Manufacturer.........cocoeeeeiieiiennennn. :
Model/Type reference................. :
Ratings.....coooovviiiiiiee, :

Fuse holder (Fuse-disconnector)
MOREDAY

Mindian Electric Co.,Ltd

MDPV-30

DC-20A, Ue: 1000 V DC, le: 30A;

Ui: 1200 V DC; Ith: 30A;

Conditional short-circuit current: 20kA

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

[0 |CB Testing Laboratory:

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

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

Approved by (name, function, signature) :

[ |Testing procedure: CTF Stage 1:

Testing location/ address.........c.cceeevveennit

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

Approved by (name, function, signature) :

[ |Testing procedure: CTF Stage 2:

Testing location/ address...........cc.ceevenilt

Tested by (hame + signature)..................

Witnessed by (nhame, function, signature)

Approved by (hame, function, signature) :

[] |Testing procedure: CTF Stage 3:

[] |Testing procedure: CTF Stage 4:

Testing location/ address...........cc.eevenilt

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

Witnessed by (hame, function, signature)

Approved by (name, function, signature) :

Supervised by (name, function, sighature)

TRF No. IEC60947_3G
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Attachment 1: Equipment list(1 page)

Attachment 2: Photo Documentation(2 pages)

List of Attachments (including a total number of pages in each attachment):

Summary of testing:
All tests were performed and passed.

Tests performed (name of test and test
clause):

Test Sequence I:
General performance characteristics

Test Sequence Il:
Operational performance capability

Test Sequence 1V:
Conditional short-circuit current

Test Sequence V:
Owerload performance capability

Glow wire test

(See 8.1.2.2)

Degree of protection — enclosed units only
(see 8.1.12) (IP test)

Clearance and creepage distances

(see 8.1.4)

Testing location:

Zhejiang Testing & Inspection Institute for
Mechanical and Electrical Products Quality
(ZTME)

No 125 Miaohouwang Road Binjiang District
Hangzhou, Zhejiang CHINA

N/A

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

TRF No. IEC60947_3G
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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.

[J 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_3G
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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.

A
C€

DC-20A
P20

DONOT CONNECT OR DISCONNECT UNDER LOAD

1000Vdc , le:1-30A,30kA
USE 75°CU WIRE ONLY

WIRE RANGE:2.5-6mm?=

DO NOT OPEN UNDER LOAD
Use Photovoltaic (PV) Fuses
10x38 gPV fuse-links

Fuse Max. Dissipation: 4W

Ui:DC1200V Uimp:6kY
TORQUE : 1.8-2.3Nm
IEC/EN60947-1 —
IEC/EN60947-3 — —

MOREDAY
MDPV-30

1000V DC DC-204
DoNot 10x38
open under load T

TRF No. IEC60947_3G
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Test item particulars..........ccooveiviiiiiiiiees :

- method of operation.............ccooeeeviiiiiieiinceenn, . Dependent manual operation
- suitability for isolation ...........cc.ocoiiiiiiiiiniins : suitable fnotsuitable
- degree of protection.............ccooeeeviiiiiiiiiin e, . 1P20

-number of poles ...........ccoeiiiiiiii . 1pole

-kind of current........cooviiii . AC+4DC

-in the case of a.c., number of phases and

rated freqUENCY ......ocvvvveiiiicie e, . N/A

- number of positions of the main contacts

(if more than two) ........ccovveiiiiii e, : 2

-breaking arrangement for fused devices .............. . single-break / double break
Rated and limiting values, main circuit................. . N/A

- rated operational woltage Ue (V)....ccoovvevivneenennnn. : 1000V DC

- rated insulation woltage Ui (V) ......cooovieiiiiiinnnnns . 1200

- rated impulse withstand wltage Ui (KV)........... . 6

- conventional free air thermal current Iy (A).......... ;32

- conventional enclosed thermal current lpe (A) ..... . N/A

- rated operational current le (A) ...c..oevvviiviiiinnnnns ;32

- rated uninterrupted current Iy (A) ..ooovvviiinnnnnn. . N/A

- rated frequency (Hz) ......ccooooeiiiiiiiieen, . N/A

- utilization category ........ccooeeeiviiieeiiiiee e, : DC-20A

Short-circuit characteristic ...............cccoeeviiieiinnnns . N/A

- rated short-time withstand current lew (KA).......... . N/A

- rated short-time making capacity lem (KA)........... . N/A

- rated conditional short-circuit current................. . 20 kA

CONLIOl CIFCUILS...vvveeeeee e e e e e e . N/A

Auxiliary CIrcuits ..........cooeeiiiiiiiii e . N/A

Relays and releases............c.veeeeeeeiiiiiiieeeeeeenin, . N/A

Co-ordination with short-circuit protective devices.: N/A
- kind of protective device...........cccoovvviiviiiinnnnnn. . YRPV-30

(SOLAR, gPV, 10x38, DC 1000V, 30A,
Interrupting Capacity: 20kA)

TRF No. IEC60947_3G
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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 (Fail)

TOSHNG et :

Date of receipt of testitem...........ccooeevevnvennnnn. . 2021-07-26

Date (s) of performance of tests...................... : 2021-08-04 to 2021-09-30

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 XI comma / [ point is used as the decimal separator.

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

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

X Not applicable

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

Name and address of factory (ies)..................... Mindian Electric CO. LTD

MaLudiao Industrial Park, BeiBaiXiang Town,
Yueging City, Zhejiang Province, 325603
P.R.China

TRF No. IEC60947_3G
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General product information:

Type designation MDPV-30

Ambient temperature -5°C~+40°C

Contact material Copper (T2Y)

Contact form Form U

Interrupting medium Air

- method of operation..........................

- suitability for isolation....................... Suitable f-neotsuitable

- degree of protection..........................

-kind of current..........coooiiiiiiiin AC/DC

in the case of a.c., number of phases 1 pole/50 Hz

and rated frequency

-breaking arrangement for fused single-break-/ double break

JEVICES .iviiiii e

Rated and limiting values, main circuit /

- rated operational wltage Ue (V).......... 1000V DC

- rated insulation wltage Ui (V)............ 1200V DC

- rated impulse withstand woltage Uimp 6kV

(KV) e

Rated operational wltage Ue 1000 vV DC

Rated operational current le 30A

Insulation woltage 1200 V

Conwventional free air thermal 30A

current(lth)

Conventional enclosed thermal -

current(lthe)

Utilization category DC-20A

Rated short-time withstand current -

Rated short-circuit making current -

Conditional short-circuit current 20 kA

Short circuit protective device Tested with fuse-link: : YRPV-30
(SOLAR, gPV, 10x38, DC 1000V, 30A, Interrupting

Capacity: 20kA)

IP code IP20

Pollution degree 2

Suitability for isolation yes

TRF No. IEC60947_3G
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IEC 60947-3

Clause Requirement + Test Result - Remark Verdict

6.2 MARKING
Visible from the front when the device is installed as in senice in accordance
with the manufacturer’s instructions and the actuator is accessible and
operable

1 -Indication of the open and close position. - =)
With O and | respectively, if symbols are used

2 -suitability for isolation. The appropriate _E_I— P
symbols of Table 1 shall be used. —

3 -Additional marking for disconnectors. “Do not operate under load” P
Devices of utilization category AC-20A, AC-20B, DC- is marked on the product
20A, DC-20B and DC-PV0 shall be marked "Do not
operate under load" adjacent to these categories, unless
the device has interlocking means to prevent such an
operation.
Marked on the product

4 - Manufacturer's name or trade mark.
-Type designation or catalogue reference.

6 -Rated operational currents (or rated powers) 30A =)
with the corresponding rated operational voltage
and utilization category

7 -Value (or range) of the rated frequency or the DC P
indication "DC" (or the symb === )

) -For fuse-combination units, the fuse type gPV p
characteristics and maximum rated current and
the maximum power loss of the fuse-link. 30A 4W

9 -IEC 60947-3, if the manufacturer claims “EC 60947-3" is marked on =)
compliance with this document. the product

10 -Degree of protection of enclosed equipment IP20 P

11 -Terminals shall be identified "load" and "line", - N/A
unless the connection is immaterial

12 -Neutral pole terminal, if applicable, shall be - N/A
identified by the letter "N"

13 -Protective earth terminal shall be identified by - N/A
the sym(Dl

23 "+" and "-" polarities, if applicable. ) N/A
Provided in the manufacture’s literature:

14 - Rated insulation woltage. 1000V

15 - Rated impulse withstand wltage for equipment 6000V
suitable for isolation or when determined

16 - Pollution degree, if different from 3. 3

17 - Rated duty Uninterrupted duty

TRF No. IEC60947_3G
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IEC 60947-3
Clause Requirement + Test Result - Remark Verdict
18 -Rated short-time withstand current and - N/A
duration, where applicable.
19 -Rated short-circuit making capacity, where - N/A
applicable.
20 -Rated conditional short-circuit current, where 20 kA P
applicable.
21 -Diagram and method of series connecting . N/A
poles of mechanical switching devices for each
operational rating, if applicable.
29 -For switches in accordance with Annex D — } N/A
appropriate connections to the PV generator
and load, if applicable.
24 -For dewvices in accordance with Annex D — - N/A
suitable for indoor or outdoor use.
6.3 Instructions for installation, operation and - P
maintenance
7 NORMAL SERVICE, MOUNTING AND TRANSPORT CONDITIONS
7.1 part 1 |Normal service conditions
7.1.1 Ambient air temperature -
The ambient air temperature does not exceed 5 °C ~ +40 °C =
+40 °C and its average over a period of 24 h
does not exceed +35 °C.
The lower limit of the ambient air temperature is
=5 °C.
7.1.2 Altitude -
The altitude of the site of installation does not Not exceed 2000 m P
exceed 2 000 m.
7.1.3 Atmospheric conditions -
7.1.3.1 Humidity - P
7.1.3.2 Pollution degree 3 P
7.1.4 Shock and vibration not be specified N/A
7.2 part 1 |Conditions during transport and storage
between —25 °C and +55 °C and, for short - N/A
periods not exceeding 24 h, up to +70 °C
7.3 part 1 |Mounting
The equipment shall be mounted in accordance - P
with the manufacturer's instructions.
8 CONSTRUCTIONAL AND PERFORMANCE REQUIREMENTS
8.1 Constructional requirements
Specific requirements for LV switchgear Copper type N/A

intended for the connections of aluminium
conductors is given in Annex E.

TRF No. IEC60947_3G
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IEC 60947-3

Clause

Requirement + Test

Result - Remark

Verdict

When switches and fuse-combination units
coming into the scope of this document are
normally used to start, accelerate and/or stop
an individual motor, they shall also comply with
the additional requirements given in Annex A.

N/A

The requirements for single pole operated three-
pole switches are included in Annex C.

N/A

Auxiliary switches fitted to equipment within the
scope of this document shall comply with the
requirements of IEC 60947-5-1.

N/A

8.1.2
partl

Materials

8.1.2.2

Glow wire Testing

The requirements of 8.1.2.2 of IEC 60947-
1:2020 do not apply to parts with a mass lower
than 2 g (insignificant mass as defined in 3.14
of IEC 60695-2-11:2014). For products
containing a plurality of small parts, the total
mass of non-tested parts located in close
proximity to each other shall not exceed 10 g.
Proximity shall be based on engineering
judgment considering the risk of propagation of
fire.

The suitability of materials used is verified by :

a) making tests on the equipment;

N/A

b) making tests on sections taken from the
equipment;

¢) making tests on any parts of identical
material having representative thickness;

N/A

d) providing data from the insulating material
supplier fulfilling the requirements according to
IEC 60695-2-12.

Glow-wire test according to IEC 60695-2-10 and IEC 60695-2-11

Parts made of insulating material necessary to retain current-carrying parts

in position:

-Main current carrying parts: 960 °C.

No visible flame and no sustained glowing

Flames and glowing extinguish within 30 s

Enclosure and handle

No ignition of the tissue paper

TV[(T|T|T

-Auxiliary current carrying parts: 850 °C.

N/A

No visible flame and no sustained glowing

N/A

Flames and glowing extinguish within 30 s

N/A

No ignition of the tissue paper

N/A

TRF No. IEC60947_3G
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IEC 60947-3

Clause Requirement + Test Result - Remark Verdict

Parts of insulating material not necessary to retain current-carrying parts in
position, even though in contact with them: test temperature 650 °C

No visible flame and no sustained glowing - N/A
Flames and glowing extinguish within 30 s - N/A
No ignition of the tissue paper - N/A

8.1.2.3 Test based on flammability category

For parts of insulating materials, hot wire - N/A
ignition and, where applicable, arc ignition tests
as specified in 8.2.1.1.2, shall be made based
on flammability category

Tests on materials are made in accordance - N/A
with Annex M
The hot wire ignition (HWI) and arc ignition (Al) - N/A

test value requirements related to the material
flammability category shall conform to Table
M.1 or M.2

Alternatively, the manufacturer may provide - N/A
data from the insulating material supplier
fulfilling the requirements given in Annex M

8.1.3 part |Current-carrying parts and their connections

Current-carrying parts have the necessary - P
mechanical strength and current-carrying
capacity for their intended use

For electrical connections, no contact pressure - P
is transmitted through insulating material other
than ceramic or other material with
characteristics not less suitable, unless there
is sufficient resiliency in the metallic parts to
compensate for any possible shrinkage or
yielding of the insulation material

8.1.4 part |Clearances and creepage distances: -

1
Clearances distances:
- Uimp is given as: 6,0 kV
- max. value of rated operational voltage to -
earth:
- nominal woltage of supply system: 1000 V

- ovenwltage category: Il

- pollution degree: 3

TRF No. IEC60947_3G
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IEC 60947-3

Clause

Requirement + Test

Result - Remark

Verdict

- field-in or homogeneous:

Inhomogeneous field
conditions

- minimum clearances (mm) :

55

- measured clearances (mm) :

see appended table 8.1.4

Creepage distances:

- rated insulation woltage Ui (V) :

1200

- pollution degree:

3

- comparative tracking index (V) :

/

- material group:

llla

- minimum creepage distances (mm) :

20

- measured creepage (mm) :

see appended table 8.1.4

8.1.5 part

Actuator

8.1.5.1

Insulation

Actuator insulated from live parts for

- rated insulation woltage

1000 V

- rated impulse withstand woltage

6000 V

Actuator made of metal

No metal

- connected to a protective conductor or
provided with an additional insulation

N/A

Actuator made of or covered by insulating
material:

PAGG

- internal metal parts, which might become
accessible in the event of an insulation failure,
are also insulated from live parts for the rated
insulation voltage

8.1.5.2

Direction of movement

The direction of operation for actuators shall
where applicable conform to IEC 60447

There is no doubt of the “I” and “O” position and
the direction of operation

no symbols are used

N/A

8.1.6 part

Indication of contact position

8.1.6.1

Indicating means

When an equipment is provided with means for
indicating the closed and open positions, these
positions shall be unambiguous and clearly
indicated

N/A

TRF No. IEC60947_3G
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IEC 60947-3

Clause Requirement + Test Result - Remark Verdict

This is done by means of a position indicating - N/A
device (see 3.5.18)

If symbols are used, they shall indicate the closed and open positions
respectively, in accordance with IEC 60417:

IEC 60417-5007 (2002-10) I On no symbols are used N/A
(power)

IEC 60417-5007 (2002-10) O Off - N/A
(power)

For equipment operated by means of two push- . N/A
buttons, only the push-button designated for the

opening operation shall be red or marked with

the symbol "O".

Red colour shall not be used for any other - N/A
push-button.

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

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

8.1.6.2 | Indication by the actuator -

When the actuator is used to indicate the N/A
position of the contacts, it shall automatically
take up or stay, when released, in the position
corresponding to that of the moving contacts; in
this case, the actuator shall have two distinct
rest positions corresponding to those of the
moving contacts, but for automatic opening a
third distinct position of the actuator may be
provided.

8.1.7 part |Additional safety requirements for equipment suitable for isolation

8.1.7.1 | Additional constructional requirements -

Equipment suitable for isolation shall provide in
the open position an isolating distance in
accordance with the requirements necessary to
satisfy the isolation function. Indication of the
position of the main contacts provided by one or
more of the following means

- the position of the actuator;

- a separate mechanical indicator;

- visibility of all moving main contacts.

V|(T|T|T

The effectiveness of each of the means of
indication provided on the equipment and its
mechanical strength shall be verified in
accordance with 9.2.6.

TRF No. IEC60947_3G
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IEC 60947-3

Clause

Requirement + Test

Result - Remark

Verdict

When means are provided or specified by the
manufacturer to lock the equipment in the open
position, locking in that position shall only be
possible when the main contacts are in the
open position. This shall be verified in
accordance with 9.2.6.

P

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

If auxiliary contacts are provided for interlocking
purposes, the operating time of the auxiliary
and main contacts shall be declared by
manufacturer. More specific requirements may
be given in the relevant product standard.

N/A

The indicated open position is the only position
in which the specified isolating distance
between the contacts is ensured.

N/A

For equipment provided with actuator or
indicator positions such as “tripped position”,
which are not the indicated open position, those
positions shall be clearly identified. The
marking of such positions shall not include the
symbols “I” or “O”.

N/A

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

8.1.7.2

Additional constructional requirements of IEC 60947-3

The equipment shall be marked according to
Table 3, item 2.

When no indication of the position of the
contacts is provided, for example by the
actuator or a separate indicator, all the main
contacts shall be clearly visible in the open
position.

The strength of the actuating mechanism and
the reliability of the indication of the open
position shall be checked according to 9.2.6.
Moreowver, when means are provided by the
manufacturer to lock the equipment in the open
position, locking shall only be possible when
the main contacts are in the open position (see
9.2.6).

This requirement does not apply to equipment
where the main contact position is visible in the
open position and/or the open position is
indicated by other means than the actuator.

TRF No. IEC60947_3G
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IEC 60947-3

Clause Requirement + Test Result - Remark Verdict

The clearance across the open contacts of the - p
same pole when in the open position shall not
be less than the minimum clearance given in
Table 13 of IEC 60947-1:2020 and shall also
comply with the requirements of 8.2.3.2 item 1)
b) of IEC 60947-1:2020.

8.1.73partl Supplementary requirements for equipment provided with means for
padlocking the open position:

The locking means shall be designed in such a No padlocking N/A
way that it cannot be removed with the
appropriate padlock(s) installed.

When the equipment is locked by even of a - N/A
single padlock, it shall not be possible by
operating the actuator, to reduce the clearance
between open contacts to the extent that it no
longer complies with the requirements of
8.2.3.21) h).

Alternatively, the design may provide - N/A
padlockable means to prevent access to the
actuator.

Compliance with the requirements to padlock N/A
the actuator shall be verified using a padlock

specified by the manufacturer or an equivalent
gauge, giving the most adwverse conditions, to

simulate locking

Test force F applied to the actuator in an - —
attempt to operate to the closed position (N) :

Rated impulse withstand woltage (kV) : - —

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

8.1.8 partl | Terminals

8.1.8.1 | All parts of terminals which maintain contact (see 9.2.5 below) =)
and carry current shall be of metal having
adequate mechanical strength.

Terminal connections shall be such that the (see 9.2.5 below) p
force to connect the conductors may be applied
by screws, screwless-type or other equivalent
means so as to ensure that the necessary
contact pressure is maintained.

Terminals shall be so constructed that the (see 9.2.5 below) =)
conductors can be clamped between suitable
surfaces without any significant damage either
to conductors or terminals.

Terminals shall not allow the conductors to be (see 9.2.5 below) P
displaced or be displaced themselves in a
manner detrimental to the operation of
equipment and the insulation wltage shall not
be reduced below the rated values.
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If required by the application, terminals and
conductors may be connected by means of
cable lugs for copper conductors only (see

Table P.1).

N/A

Screwless-type clamping units, unless
otherwise specified by the manufacturer, shall
accept solid, stranded and flexible conductors
as indicated in Table 1.

N/A

On screwless-type clamping unit, the connection or disconnection of

conductors shall be made as follows:

- on universal clamping units by the use of a
general purpose tool or a convenient device,
integral with the clamping unit to open it for the
insertion or withdrawal of the conductors

N/A

- on push-wire clamping units by simple
insertion. For the disconnection of the
conductors an operation other than a pull only
on the conductor shall be necessary. The use
of a general purpose tool or of a convenient
device, integral with the clamping unit is
allowed in order to "open" it and to assist the
insertion or the withdrawal of the conductor

N/A

8.1.8.2

Connecting capacity

Type of conductors :

Flexible: 2.5mm?6mm?,
Copper type; hard wire:
2.5mm?*6mm?

Copper type

Minimum cross-sectional area of conductor
(mm2)

2.5

Maximum cross-sectional area of conductor
(mm2)

Number of conductors simultaneously
connectable to the terminal :

2.5

8.1.8.3

Connection

Terminals for connection to external conductors
shall be readily accessible during installation.

Clamping screws and nuts shall not serve to fix
any other component although they may hold
the terminals in place or prevent them from
turning.

8.1.8.4

Terminal identification and marking

Terminals intended exclusiwely for the neutral
conductor shall be identified by the letter "N"

N/A

The protective earth terminal shall be identified
in accordance with 8.1.10.3.

N/A
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Other terminals - N/A

8.1.9 partl | Additional requirements for equipment provided with a neutral pole

When an equipment is provided with a pole . N/A
intended only for connecting the neutral
conductor, this pole shall be clearly identified to
that effect by the letter “N” (see 8.1.8.4).

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

- N/A

If a pole having an appropriate short-circuit
breaking and making capacity (see 3.7.14 and
3.7.15) is used as a neutral pole, then all poles,
including the neutral pole, may operate
substantially together.

- N/A

For equipment having a value of conventional
thermal current not exceeding 63 A, this value
shall be identical for all poles.

- N/A

For higher conventional thermal current values,
the neutral pole may have a value of
conventional thermal current different from that
of the other poles, but not less than half that
value or 63 A, whichewer is the higher.

- N/A

8.1.10

part1 Provisions for protective earthing

8.1.10.1 Constructional requirements -

The exposed conductive parts (e.g. chassis, . N/A
heat sink, framework and fixed parts of metal
enclosures) other than those which cannot
constitute a danger shall be electrically
interconnected and connected to a protective
earth terminal for connection to a protective
earthing conductor.

This requirement can be met by the normal
structural parts providing adequate electrical
continuity and applies whether the equipment is
used on its own or incorporated in an
assembly.

- N/A

Exposed conductive parts are considered not to - N/A
constitute a danger if they cannot be touched
on large areas or grasped with the hand or if
they are of small size (approximately 50 mm x
50 mm) or are so located as to exclude any
contact with live parts.

8.1.10.2 Protective earth terminal -

The protective earth terminal shall be readily - N/A
accessible and so placed that the connection of
the equipment to the protective earthing
conductor is maintained when the cover or any
other removable part is removed.
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The protective earth terminal shall be suitably
protected against corrosion

N/A

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

N/A

The protective earth terminal shall have no other
function, except when it is intended to be
connected to a PEN conductor (see 3.3.29),
PEM conductor (see 3.3.28) or PEL conductor
(see 3.3.30). In this case, it shall also hawe the
function of a neutral terminal, mid terminal or
earthed line terminal in addition to meeting the
requirements applicable to the protective earth
terminal.

N/A

8.1.10.3

Protective earth terminal marking and
identification

The identification shall be achieved by colour
(green-yellow mark) or by the notation PE,
PEN,

PEM or PEL, as applicable, in accordance with
7.3 of IEC 60445:2017, or by a graphical
symbol for use on equipment.

N/A

The graphical symbol to be used is the symbol
60417-5019 (2006-08>) Protective earth
(ground) in accordance with the IEC 60417
database.

N/A

8.1.10.4

Protective earth continuity

All exposed conductive parts of the equipment
and/or its enclosure connected to the terminal
for the incoming external protective conductor.

N/A

The resistance of the circuit from the exposed
conductive part to the protective earth terminal
shall not exceed 0,1 Q.

N/A

8.1.11 part 1

Dedicated enclosures for equipment

8.1.11.1

Design

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

Sufficient space shall be provided inside the
enclosure

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

non-metal enclosure

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

no removable metal part

N/A

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

no removable part

N/A

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

The enclosure is riveted.

N/A

An integral enclosure is considered to be a non-
removable part.

If the enclosure is used for mounting push-
buttons, removal of buttons should be from the
inside of the enclosure. Removal from the
outside shall only be by use of a tool intended
for this purpose.

no button

N/A

8.1.11.2

Insulation

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

8.112part 1

Degree of protection of enclosed equipment

Degree of protection:

IP20

Test for first characteristic:

IP2X

Test for first numeral (1, 2, 3, 4, 5, 6) :

Test for second characteristic:

Test for second numeral (1, 2, 3,4, 5,6, 7, 8) :

N/A

8.1.13part 1

Conduit pull-out, torque and bending with metallic conduits

Polymeric enclosures of equipment, whether
integral or not, provided with threaded conduit
entries, intended for the connection of extra
heaw duty, rigid threaded metal conduits
complying with IEC 60981, shall withstand the
stresses occurring during its installation such
as pull-out, torque, bending.

no conduit

N/A

Compliance werified by the test of 9.2.8.

N/A
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9 TESTS
9.2.5 part |Mechanical and electrical properties of terminals
1
9.2.5.2 Tests of mechanical strength of terminals
maximum cross-sectional area of conductor 6
(mm?2) :
diameter of thread (mm) : 4,96
torque (Nm) : 2,0x1,1=2,2 Nm (specified
by manufacture)
5 times on 2 separate clamping units - P
During the test, clamping units and terminals - P
shall not work loose and there shall be no
damage.
9.2.5.3 Testing for damage to and accidental loosening of conductor (flexion test)
9.25.4 Pull-out test
a)| Conductor of the smallest cross-sectional area 2.5
(mm2)
Number of conductors of the smallest cross 1
section :
Diameter of bushing hole (mm) : 9,5
Height between the equipment and the platen : 280
Mass at the conductor(s) (kg) : 0,7
135 continuous rewolutions: the conductor shall - P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
Force (N) : 50
1 min, the conductor shall neither slip out of the - P
terminal nor break near the clamping unit
b)[ Conductor of the largest cross-sectional area 6
(mm?) :
Number of conductors of the largest cross 1
section:
Dameter of bushing hole (mm) : 9,5
Height between the equipment and the platen : 280
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Mass at the conductor(s) (kg) : 1,4
135 continuous rewolutions: the conductor shall - P

neither slip out of the terminal nor break near the
clamping unit

Pull-out test
Force (N) : 80
1 min, the conductor shall neither slip out of the - P
terminal nor break near the clamping unit

c¢)| Conductor of the largest and smallest cross- Terminals not intended for
sectional area (mm?2) : connection of both flexible

or rigid conductors
simultaneously

Number of conductors of the smallest cross -
section, number of conductors of the largest
Cross section :

Diameter of bushing hole (mm) : -

Height between the equipment and the platen: -

Mass at the conductor(s) (kg) : -

135 continuous rewvolutions: the conductor shall - N/A
neither slip out of the terminal nor break near the
clamping unit

Pull-out test

force (N) : -

1 min, the conductor shall neither slip out of the - N/A
terminal nor break near the clamping unit
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9.3.4

TEST SEQUENCE |: GENERAL PERFORMANCE CHARACTERISTICS

9.3.4.2

Temperature-rise

ambient temperature 10-40 °C :

22,9

test enclosure W x H x D (mm x mm x mm) :

material of enclosure :

Main circuits, test conditions:

- rated operational current le (A) :

30

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

6,0 / 1000,0

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or
identification mark :

- manufacturer's model or type reference :

SYPV-30

- rated current (A) :

30

- power loss (W) :

4

- rated breaking capacity (kA) :

20

Measured temperature-rise:

see appended table 9.3.4.2

Auxiliary circuits, test conditions:

- rated operation current (A) :

/

- cable cross-section (mm?2):

/

Measured temperature-rise...........c..ccoveuveeunnndd

see appended table 9.3.4.2

N/A

9.3.4.3

9.3.3.4part
1

Test of dielectric properties

2)

Verification of impulse withstand woltage

Rated impulse withstand woltage (kV)

6,0

- sea level of the laboratory ...........cc.ccooeiiii

Sea lewel

b)

Test wltage

The 1,2/50us impulse wltage applied five times
for each polarity at intervals of 1s minimum

- test Uimp main circuits (kV)

7.3

- test Uimp auxiliary circuits (kV)

- test Uimp control circuits (kV)

- test Uimp on open main contacts
(equipment suitable for isolating) (kV)

9,8

T|(T|T|(TO

c)

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

i) between each pole of the main circuit and the - P
other poles connected together and to the
enclosure or mounting plate, with the contacts
in all normal positions of operation;

iii) between each control and auxiliary circuit . N/A
not normally connected to the main circuit and:
— the main circuit,

- the other circuits - N/A
- the exposed conductive parts - N/A
- enclosure of mounting plate - N/A
iv) for equipment suitable for isolation, across - P

the poles of the main circuit, the line terminals
being connected together and the load
terminals connected together

d) | Acceptance criteria -

There shall be no unintentional disruptive - P
discharge during the tests

3) | Power-frequency or DC withstand verification

- rated insulation voltage (V) : 1200 P
b) | Test wltage -

-main circuits, test woltage for 1 min. (V) : 3820 P

- auxiliary circuits, test woltage for 1 min (V) - N/A

- control circuits, test wltage for 1 min (V) : - N/A

c) |Application of test wltage -

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

i) between each pole of the main circuit and the - P
other poles connected together and to the
enclosure or mounting plate, with the contacts
in all normal positions of operation;

iii) between each control and auxiliary circuit - N/A
not normally connected to the main circuit and:

- the main circuit,

- the other circuits - N/A
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- the exposed conductive parts - N/A
- enclosure of mounting plate - N/A
d) | Acceptance criteria -
During the test, no flashover, breakdown of - P
insulation either internally (puncture) or
externally (tracking) or any other manifestation
of disruptive discharge shall occur
Equipment suitable for isolation, leakage - P
current not exceed 0,5 mA
Test wltage 1,1 Ue (V) : 1100
Measured leakage current (mA) : Less than 0,01mA P
9.3.4.4 Making and breaking capacity
- utilization category : DC-20A
- rated operational wltage Ue (V) : -
- rated operational current le (A) or power (kW) : -
Fuse-link details (fuse-combination units only):
- manufacturer's name, trademark or -
identification mark :
- manufacturer's model or type reference : -
- rated current (A) : -
- power loss (W) : -
- rated breaking capacity (kA) : -
Conditions for make/break operations or make operation, AC-23A and AC-23B N/A
only:
- test wltage, U =1,05 Ue.........ccceevnneennnee (V):|L21: -
L2: -
L3: -
-testcurrent, = ... X le (A): [L1: -
L2: -
L3: -
- power factor........coccevevvviiiiiieiee e | L1 -
L2: -
L3: -
Conditions for break operation, AC-23A and AC-23B only: N/A
- test wltage, U=1,05Ue...........ccevvneennnne (V):|L21: -
L2: -
L3: -
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-testcurrent, 1= ... X le (A):|L1: -

L2: -

L3: -
- power factor ..........coveiviiiiiiiieieee s | L1 -

L2: -

L3: -
Conditions for make/break operations, other than AC-23A/B: N/A
- test wltage, U=1,05Ue...........ccevvneennnns (V):|L1: -

L2: -

L3: -
-testcurrent, = ..., X le (A): [L1: -

L2: -

L3: -
- power factor/ time constant .......................... | L1: -

L2: -

L3: -
Number of make/break or make and break - N/A
(o] 01T = 1A T] LS.
- recovery wltage duration ( > 50 ms) - N/A
- current duration (IMS) ....cvevveviiviiiiiiiieieeeenennd -
- time interval between operations ..................: - N/A
Characteristic of transient recovery wltage for AC-22 and AC-23 only N/A
- oscillatory frequency (kHz) ........cooooviiiinit
- measured oscillatory frequency (kHz) ...........:|L1: - N/A

L2: -

L3: -
-factory .o | L1 - N/A

L2: -

L3: -

9.3.4.4.4 |Behaviour of the equipment during the test -

The equipment performed during the above -
tests
Not to endanger an operator - N/A
Not to cause damage to adjacent equipment - N/A
No permanent arcing - N/A
No flash over between poles and poles and - N/A
frame
No melting of the fuse in the detection circuit - N/A
The equipment remain mechanically operable. - N/A
No contact welding - N/A
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9.3.4.4.5 |Condition of the equipment after making and -
breaking capacity tests

Immediately after the test equipment must work - N/A
satisfactorily

- required opening force not greater than the - N/A
test force of 9.2.6.2 and table 17 of IEC 60947-

1:2020

- equipment is able to carry its rated current - N/A

after normal closing operation

9.3.4.5 Dielectric verification

Test wltage: 2 Ue with a minimum of 1000V ~: -

No flashover or breakdown - N/A

9.3.4.6 Leakage current

test wltage (1,1 Ue) (V) wvvvviveiiiiiiieeieeieend

Leakage current (utilization categories AC-20A, N/A
AC-20B, DC-20A and DC-20B): < 0,5 mA/pole :
Leakage current (other utilization categories): - N/A
<2 MA/POIE) i

9.3.4.7 Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or -
identification mark ..........coooeiiiiiiiiiii

- manufacturer's model or type reference .........:

-rated current (A) ..o

- POWET 0SS (W) vvneiiieeiie e

- rated breaking capacity (KA) ......covveveeeinnennst

- conductor cross-section (mm?) ....................

-testeurrent le (A) coovveiii il

Measured temperature-rise.............................. | See appended table 9.3.4.7 N/A
9.3.4.8 Strength of actuator mechanism
9.2.6 partl | Verification of the strength of actuator mechanism and position indicating P
device
- actuator type (fig.) .oovevviiiiii Fig.16 b)
9.2.6.2.1 |Dependent and independent manual operation - P
- actuating force for opening (N) ...........c..c.enit 29,1
- test force with blocked main contacts (N) .....: 65,7
- used method to keep the contact closed .......: -
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During and after the test, open position not P
iNdicated...........coovveiiiiii
Equipment with locking mean, no locking in the Without locking mean N/A
open position while test force is applied...........:

9.2.6.2.2 |Dependent power operation - N/A
- main contacts fixed together in the closed - N/A
016 153 140 o 1
- used method to keep the contact closed .......: - N/A
- 110% of the rated supply woltage applied to - N/A
the equipment (3 tiMeS) .....ccovvvieiviiiiiinl
During and after the test, open position not - N/A
indicated..........cooeviiii
Equipment show no damage impairing its - N/A
normal operation...........c.covevviviviiiiiniieiean!
Equipment with locking mean, no locking in the - N/A
open position while test force is applied...........:

9.2.6.2.3 |Independent power operation - N/A
- main contacts fixed together in the closed - N/A
816157 1o o PP
- used method to keep the contact closed .......: - N/A
- stored energy of the power operator released - N/A
(BHIMES) .
During and after the test, open position not - N/A
indicated...........coovveiiiiii
Equipment show no damage impairing its - N/A

normal Operation...........ccooevveeiiii i

Equipment with locking mean, no locking in the - N/A
open position while test force is applied...........:
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9.3.5 TEST SEQUENCE II: OPERATIONAL PERFORMANCE CAPABILITY
9.3.5.2 Operational performance test
- utilization category .........cocovvviiiiniiiiinnd DC-20A
- rated operational wltage (V) .....ccovvvvviiennennid 1000
- rated operational current (A) ......cooeeeviiieiinnnnld 30

Test conditions for electrical operation cycles:

- test woltage (V) .ooveevveeiieiiiiiieiineeeeeeen | LLE N/A
L2:
L3:
-testcurrent (A) .oooeviieiiiieeeeeens | LL N/A
L2:
L3:
- power factor/time constant ......................... | LL: N/A
L2:
L3:
Number of cycles with current ......................... DC-20A
Number of cycles without current .................... 10000
First test sequence (with/without current) ........: Without current
Second test sequence (with/without current) ...: N/A
- time interval between first and second test - N/A
SEUUENCE ..etiieiee ettt
- recovery wltage duration ( > 50 ms) - N/A
- current duration (MS) .....oovvviiiieiiieieeendd - N/A
- time interval between operations ..................: - N/A

9.3.5.2.5 |Behaviour of the equipment during the -
operational performance test

Not to endanger an operator Without current N/A
Not to cause damage to adjacent equipment Without current N/A
No permanent arcing Without current N/A
No flash over between poles and poles and Without current N/A
frame

No melting of the fuse in the detection circuit Without current N/A
The equipment remain mechanically operable. - N/A
No contact welding - N/A

9.3.5.2.6 | Condition of the equipment after the operational -
performance tests
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Immediately after the test equipment must work - P
satisfactorily
- required opening force not greater than the 26.7N<200N P
test force of 9.2.6.2 and table 17 of IEC 60947-
1:2020
- equipment is able to carry its rated current - P
after normal closing operation

9.3.5.3 Dielectric verification
test wltage: 2 Ue with a minimum of 1000V: 2000 Vv
No breakdown or flashover -

9.3.5.4 Leakage current
test wltage (1,1 Ue) (V) .oevvvviiiiiiiieiieeieand 1100 P
Leakage current (utilization categories AC-20A, DC-20A N/A
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .:
Leakage current (other utilization categories) 0.01 mA P
S2MA/POIE o

9.3.5.5 Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or

identification mark ...........c.ccooiiiiiii

- manufacturer's model or type reference .........: SYPV-30

-rated current (A) cooeeveenie 30

- POWET 0SS (W) vvniiieiice e 4

- rated breaking capacity (KA) .....ccovveevviiernnenndt 20

- conductor cross-section (mm?) .................... 6mmzx1m

-testcurrent Ie (A) oovieniiiii 30

Measured temperature-rise.............................. | See appended table 9.3.5.5 P
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9.3.6 TEST SEQUENCE llI: SHORT-CIRCUIT PERFORMANCE CAPABILITY
9.3.6.2 Short-time withstand current test
Rated short-time withstand current Icw (A) Not applicable to fuse- N/A
(>12.1@ MAX) cevviiiiieii e disconnector
test voltage (V) .oovoeeeiieiiiiiiiiiniieeeeeeen | LL N/A
L2:
L3:
r.m.s. test current (A) ......cooeeiviiiiiiiiiieineen | LL N/A
L2:
L3:
peak test current (A) ......occoveeiiiiieiiieiiieiieeeenns | LL N/A
L2:
L3:
power factor/time constant .................ccc.oee | LL: N/A
L2:
L3:
test duration (S) ....oevvveevieiiiiei - N/A
9.3.6.2.5 |Behaviour of the equipment during the test -
Not to endanger an operator - N/A
Not to cause damage to adjacent equipment - N/A
No permanent arcing - N/A
No flash over between poles and poles and - N/A
frame
No melting of the fuse in the detection circuit - N/A
The equipment remain mechanically operable. - N/A
No contact welding - N/A
9.3.6.3.6 | Condition of the equipment after short-time -
withstand current test
Immediately after the test equipment must work - N/A
satisfactorily
- required opening force not greater than the - N/A
test force of 9.2.6.2 and table 17 of IEC 60947-1
- equipment is able to carry its rated current - N/A
after normal closing operation
9.3.6.3 Short-circuit making capacity
Rated short-circuit making capacity Ilcm (A) ....:

TRF No. IEC60947_3G



Page 33 of 65 Report No. CN21wW456 001

IEC 60947-3
Clause Requirement + Test Result - Remark Verdict
test woltage (1,05 x Ue) ...coovvvvvveinieinnnannnn. (V):|L21: N/A
L2:
L3:
r.m.s. test current (A) ......cooeeiviiiiiiniiiieiineeen | LL N/A
L2:
L3:
maximum peak test current (factor n) - N/A
power factor/time constant .....................coo. | LLG N/A
L2:
L3:
current duration (S) ...vvevvveviiieiiieeiiee e - N/A
Number of making cycles .........cocoevviiiiinninld - N/A
Time interval between the cycles - N/A
9.3.6.3.5 |Behaviour of the equipment during the test -
Not to endanger an operator - N/A
Not to cause damage to adjacent equipment - N/A
No permanent arcing - N/A
No flash over between poles and poles and - N/A
frame
No melting of the fuse in the detection circuit - N/A
The equipment remain mechanically operable. - N/A
No contact welding - N/A
9.3.6.3.6 | Condition of the equipment after short-circuit -
making capacity tests
Immediately after the test equipment must work - N/A
satisfactorily
- required opening force not greater than the - N/A
test force of 9.2.6.2 and table 17 of IEC 60947-
1:2020
- equipment is able to carry its rated current - N/A
after normal closing operation
9.3.6.4 Dielectric verification
test wltage: 2 Ue with a minimum of 1000V: - N/A
No flashover or breakdown - N/A
9.3.6.5 Leakage current
test woltage (1,1X Ue) (V) .oeeviiniiiiiiiiieeeen! - N/A
Leakage current <2,0 mA/pole ...........cceeunnld - N/A
9.3.6.6 Temperature-rise erification
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Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or
identification mark .........cooviiiiiiid

- manufacturer's model or type reference .........:

-rated current (A) oo

- POWET 0SS (W) veneiiieiieeee e

- rated breaking capacity (KA) ......cooeeeviveinnenndt

- conductor cross-section (mm?) ....................:

-testeurrent Ie (A) oovvveiiii

- N/A

Measured temperature-rise............c.ccoveuuvrennnnt

N/A

see appended table 9.3.6.6
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9.3.7 TEST SEQUENCE IV: CONDITIONAL SHORT-CIRCUIT CURRENT

Protective device details:

- manufacturer's name, trademark or

identification mark ...

- manufacturer's model or type reference .........: SYPV-30
- rated voltage (V) covvevveeiie e 30
-rated current (A) ..o 4

- rated breaking capacity (KA) ......cooeeviveinnennit 20

9.3.7.2.1 |Circuit-breaker protected short-circuit withstand ( equipment in the closed
a) position)

test wltage (1,05 x Ue) (V) .ovveevveveeveevvennenen | L1 - N/A
L2: -
L3: -
test current (KA) ...ooiviiiiiiiiieieeee s | L - N/A
L2: -
L3: -
rated frequency (Hz) .......coveeiiiiiiiiniiiinndd - N/A
POWEr factor .......cocvviiiiiiiiii e - N/A
TIMe CONSTAN (MS)....veveeeeeeerereeereeeeeeeese ] - N/A
The circuit breaker shall interrupt the current. - N/A
- max. let-through current (KA) ........ccoccoveen | L1 - N/A
L2: -
L3: -
- Joule integral Pdt (A2S) ......cooeevvieiiiiiiinee | L1 - N/A
L2: -
L3: -
9.3.7.2.1b) | Circuit-breaker protected making test
- mean velocity of 15 manually under no-load - N/A
conditions operations (M/S) ......coceevvevvierenenndt
- point at which the measurement is made ......: - N/A
- test speed during the circuit-breaker protected - N/A
short-circuit making (M/S) .......ccocvviiiiininnll
- max. let-through current (KA) ........cc.ccoveenenr | L1 - N/A
L2: -
L3: -
- Joule integral I2dt (A2S) ......covevvveiviiieiieeeenn s | L1 - N/A
L2: -
L3: -

9.3.7.3.1a) | Fuse protected short-circuit withstand( equipment in the closed position)
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test wltage (1,05 x Ue) (V) ...eeoveevvvvvvinennnnnn.a [ L1 1070 P
L2: -
L3: -
test current (KA) ..oooovviiviiiiiiiiiiiieeeeeeenn | L1 20,4 P
L2: -
L3: -
rated frequency (Hz) .......coooiiiiiiiiiiiiiinndd - N/A
POWEr factor ........c.ovvviiiiiiie ) - N/A
Time constant (MS).........cooevevveiveiivvinevneinennn..t | 15,3 P
Fuse protected short-circuit withstand
- max. let-through current (KA) .........ccocoeeene | LL: N/A
L2: -
L3: -
- Joule integral dt (A2S) ......ccoeeveviviiinenen | L1 N/A
L2: -
L3:-
9.3.7.3.1b) | Fuse protected short-circuit making
- mean velocity of 15 manually under no-load - N/A
conditions operations (M/S) ......cocevvevviernnennd:
- point at which the measurement is made ......: - N/A
- test speed during the fuse protected short- - N/A
circuit making (M/S) ....ccovviiiiiiiiin!
- max. let-through current (KA) ........cccceoveeent | L1 - N/A
L2: -
L3: -
- Joule integral I2dt (A2S) .....covevvviiivieieeeeen s | L1 - N/A
L2: -
L3: -
9.3.7.3.5 | Behaviour of the equipment during the test -
Not to endanger an operator - P
Not to cause damage to adjacent equipment - P
No permanent arcing - P
No flash over between poles and poles and - P
frame
No melting of the fuse in the detection circuit -
The equipment remain mechanically operable. -
No contact welding -
9.3.7.3.6 | Condition of the equipment after the test -
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Immediately after the test equipment must work - P
satisfactorily

- required opening force not greater than the - P
test force of 9.2.6.2 and table 17 of IEC 60947-
1:2020

- equipment is able to carry its rated current - P
after normal closing operation

9.3.7.4 Dielectric verification

test wltage: 2Ue with a minimum of 1000V: 2000

9.3.7.5 No flashover or breakdown -

Leakage current

test wltage (1,1 Ue) (V) .oevvvviiiiiiiieiieeieand 1100

T|(T0|TVT|(T)|T

Leakage current (utilization categories AC-20A, DC-20A
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .:

Leakage current (other utilization categories) 0.01 mA P
< 2,0 MA/POIE e

9.3.7.6 Temperature-rise verification

- conductor cross-section (IMm32) ..................ut 6

-testcurrent Ie (A) coovvveiiii ) 32

Measured temperature-rise.............................. | sSee appended table 9.3.7.6
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9.3.8 TEST SEQUENCE V: OVERLOAD PERFORMANCE CAPABILITY
9.3.8.2 Ovwerload test P
ambient temperature 10-40 °C .........ccoevveneennd 23,3
test enclosure W x Hx D (mm x mm x mm) ...: -
material of enclosure ...........ccoooeviiiiiiiininnld -
test current 1,6xlIthe or 1,6xIth (A) ..................: 1,6 * 30 = 48,0
cable/busbar cross-section (mm3) / length 6,0/ 1000,0
Fuse-link details:
- manufacturer's name, trademark or SYPV-30
identification mark ............cccooiiill
-rated current (A) covveeeii ) 30
- POWET 0SS (W) venieiieiiee e 4
- rated breaking capacity (KA) ......ccoccovvvieinnnndt 20
- time duration of the owerload test (S) .............: -
Within 3 to 5 min after the fuse(s) has(have) 34min 21s fuse blow P
operated (or 1 h), the equipment has been
operated once, i.e. opened and closed
Required opening force not greater than the test F=22,9N P
force of 9.2.9.2 and table 17 of IEC 60947- <150 N
1:2020
The equipment has not undergone any - P
impairment hindering such operation
9.3.8.3 Dielectric verification
test wltage: 2 Ue with a minimum of 1000V: 2000
No flashower or breakdown -
9.3.8.4 Leakage current -
test wltage (1,1 Ue) (V) ceoeeriiiniiiiiiiieieeeen! 1100 P
Leakage current (utilization categories AC-20A, DC-20A N/A
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .:
Leakage current (other utilization categories) 0.01 mA P
S2MA)POIE .o
9.3.8.5 Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or
identification mark ..........cooveiiiiiiiiiiill
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- manufacturer's model or type reference .........: SYPV-30
-rated current (A) cooeeveeniii e 30
- POWET 0SS (W) eeniiieiiii e 4
- rated breaking capacity (KA) ......cooveevviievnnenndd 20
Fuse links aged during the overload test are Replaced P
replaced by new fuse-links ...............coooeeinlt
- conductor cross-section (mm?) ...t 6,0
-testcurrent le (A) ooveeniiiiid 30
Measured temperature-rise.............................. | sSee appended table 9.3.8.5 P
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9.3.9 TEST SEQUENCE VI: CRITICAL LOAD CURRENT PERFORMANCE OF
EQUIPMENT WITH A DC RATING
9.3.9.2 Determination of critical loadcurrent
The test shall be made at the maximum DC-20A

operational d.c. wltage (Ue max) assigned by
the manufacturer

Direction of current flow as specified by manufacturer

The equipment opened 7 times manually or - N/A
mechanically at the manufacturer’s discretion

Direction of current flow is not specified by manufacturer

4 operations in the forward direction and 3 in - N/A
the reverse direction

During each cycle, the equipment remain - N/A
closed for a time sufficient to ensure that the
full current is established, but not exceeding 2

s

Time constant operational performance - N/A
Number of operating cycles per hour: - N/A
Arcing time during the test (<1 s) - N/A
Test currents to find critical d.c. load current - N/A
The test current values shall be: 4 A, 8 A, 16 A, - N/A

32 A and 63 A d.c., with £ 10 % tolerance, but
not exceeding the rated current........................

For each test current, the average arcing time - N/A
is calculated.
If two current flow directions are permitted, the - N/A

maximum of the two values for this test current
is used for further evaluation

An awerage arcing time exceeds 1,3 time the
value of the average at the rated operational
current at the highest rated operational wltage,
this is considered a critical current

- N/A

If no critical value of current is found within N/A
these criteria, no further test according to
9.3.9.2.1 is required

Forward direction - N/A
Critical value - N/A
Maximum mean arcing time - N/A
Reversed direction - N/A
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Critical value

- N/A

Maximum mean arcing time

- N/A

9.3.9.3

Critical load current performance

- utilization category ........cooovvviiiiiiiiiiind

- test wltage U/lUe = 1,0 (V) ovvivvinieniiiiiieenn,

- critical test current (A) .....ovevieiiiiiiid

-tiMe CONSEANT ..o

-number of operating cycles per hour ..............:

- 0N-tiMEe (MS) weviviiiie e :

- Off-time (S) wvve i :

- N/A

9.3.5.3

Dielectric verification

test wltage: 2 Ue with a minimum of 1415
VDC

- N/A

No flashover or breakdown

- N/A

9.3.5.4

Leakage current

test wltage (1,2 Ue) (V) oeveiiiiiiiiiiiieieeeanl

- N/A

Leakage current <2 mA/pole ..........cooevvvnnnld

- N/A

9.3.5.5

Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or
identification mark ........coooeviiiiiiii ]

- manufacturer's model or type reference .........:

-rated current (A) cooeveeeiii

- POWET 0SS (W) eivniiiiiiii e

- rated breaking capacity (KA) ......ccooevvveevnnennit

Fuse links aged during the overload test are
replaced by new fuse-links ..............ccoooeivnnit

- N/A

- conductor cross-section (mm?) ....................:

-testcurrent Ie (A) ooveeniiiiid

Measured temperature-rise...........cc.ccevevvevnnnnnsd

see appended table 9.3.5.5 N/A
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9.4 ELECTROMAGNETIC COMPATIBILITY TESTS
9.4.2 Immunity
Equipment not incorporating electronic circuits: no tests necessary N/A
9.4.2.1 Equipment incorporating electronic circuits: N/A

All other equipment, requirements according to 8.3.2 of IEC 60947-1:2020 and N/A
limits according table 7 apply

Performed tests.........ccocceviiiiiiiiiiiiee el | SEE N/A
No unintentional separation or closing of - N/A
contacts has occurred during these tests .......:
9.4.3 Emission
9.4.3.1 Equipment not incorporating electronic circuits: no tests necessary N/A
9.4.3.2 Equipment incorporating electronic circuits: N/A
Equipment utilizing circuits in which all components are passive are not N/A
required to be tested
All other equipment, requirements according to 8.3.3.2 and limits according N/A
table 8 apply
Performed tests.........c.cociieiiiiiiiieii e SEE N/A
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Annex A (normative)
Equipment for direct switching of a single motor

A Equipment for direct switching of a single motor
A.2 Additional rated duties ...........cccoeeviiiiiiieinnend - N/A
A.21 - intermittent periodic duty - N/A
- intermittent duty - N/A
Classes of intermittent duty
-class 1: up to 1 operating cycle per hour - N/A
-class 3: up to 3 operating cycle per hour - N/A
-class 12: up to 12 operating cycles per hour - N/A
-class 30: up to 30 operating cycles per hour - N/A
-class 120: up to 120 operating cycles per hour - N/A
A.2.2 Temporary duty ........oeeveieieieieeeeeneee e - N/A
A.6 Mechanical durability:
Equipment mounted according to - N/A
manufacturer’s instruction
Preferred number of no-load operating cycles - N/A
expressed iN MIllioNS ..........oooviiiiiiinnd
0,001 - 0,003 -0,01-0,03-0,1-0,3-1 - N/A
If no mechanical endurance is stated by the Class of intermittent duty: N/A

manufacturer, a minimum mechanical
endurance according to the class of intermittent
duty shall be tested.

Number of no-load operating cycles performed .: - N/A
A7 Electrical durability:

- test according to manufacturer’s instruction - N/A
A.8 Verification of making and breaking capacities:

- utilization category ........cooceveviieiiiiiiiind -

- rated operational wltage Ue (V) ......ccceeennnit -

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

Conditions for make/break operations or make operations: N/A

- test wltage, U= 1,05 Ue...........ceevvneennnne (V):|L21: - N/A
L2: -
L3: -

-testcurrent, | = ... x le (A): |L1: - N/A
L2: -
L3: -
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- power factor..........ccoveeviiiiiiiiine e | L1 - N/A
L2: -
L3: -
Conditions for make/break operations: N/A
- test wltage, U =1,05 Ue.........cocevevnneennnne (V):|L21: - N/A
L2: -
L3: -
-testcurrent, = ... X le (A): [L1: - N/A
L2: -
L3: -
- power factor/ time constant .........................; | L1: - N/A
L2: -
L3: -
Number of make/break or make and break - N/A
(o] 01T = LA L] LS.
- recovery wltage duration ( > 50 ms) - N/A
- current duration (IMS) .....oevvviiiiiiieeiiieeand! - N/A
- time interval between operations ..................: - N/A
Characteristic of transient recovery woltage if necessary: N/A
- oscillatory frequency (kHz) ........coooeiiiiinit - N/A
- measured oscillatory frequency (kHz) ...........:|L1: - N/A
L2: -
L3: -
-factory .o | L - N/A
L2: -
L3: -
9.3.4.4.4 |Behaviour of the equipment during making and -
breaking capacity tests
Test performed without: - N/A
- endanger to the operator - N/A
- cause damage to adjacent equipment - N/A
No permanent arcing - N/A
No flash over between poles and poles and - N/A
frame
No melting of the fuse in the detection circuit - N/A
9.3.4.4.5 |Condition of the equipment after making and -
breaking capacity tests
Immediately after the test equipment must work - N/A
satisfactorily
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- required opening force not greater than the - N/A
test force of 9.2.6.2 and table 17 of IEC 60947-
1:2020
- equipment is able to carry its rated current - N/A
after normal closing operation
9.3.45 Dielectric verification
test wltage: 2 Ue with a minimum of 1000V~ - N/A
No flashover or breakdown - N/A
9.3.4.6 Leakage current
test wltage (1,1 Ue) (V) ceoeeviieniiiiiiiieiieeeen! - N/A
Leakage current (utilization categories AC-20A, - N/A
AC-20B, DC-20A and DC-20B): < 0,5 mA/pole :
Leakage current (other utilization categories): - N/A
<2 MA/POIE) e
9.3.4.7 Temperature-rise verification
- conductor cross-section (mm?) ...t -
-testcurrent le (A) covvviiviii -
Measured temperature-rise....................cc......... | S€€ _ N/A

A.9 Operational performance test:

- utilization category .........cocovveiiiiiiiiiiiiinnd -

- rated operational wltage (V) .....ccovvvviiiennnnnni: -

- rated operational current (A) ......cooveeviiieiienndd -

Test conditions for electrical operation cycles:

- test woltage (V) .oooveevveeiieiiiiiiieineieeeee | L1 - N/A
L2: -
L3: -
-testcurrent (A) ...oooiiiiiiieee | L1 - N/A
L2: -
L3: -
- power factor/time constant .........................0 | L1 - N/A
L2: -
L3: -
Number of cycles with current ......................... - N/A
Number of cycles without current ...................: - N/A
First test sequence (with/without current) ........: - N/A
Second test sequence (with/without current) ...: - N/A
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- time interval between first and second test - N/A
L]0 =T o o] R
9.3.5.2.5 |Behaviour of the equipment during the operational performance test
Test performed without:
- endanger to the operator - N/A
-cause damage to adjacent equipment - N/A
No permanent arcing - N/A
No flash over between poles and poles and - N/A
frame
No melting of the fuse in the detection circuit - N/A
9.3.5.2.6 | Condition of the equipment after the operational performance test
Immediately after the test equipment must work - N/A
satisfactorily
- required opening force not greater than the - N/A
test force of 8.2.5.2 and table 8
- equipment is able to carry its rated current - N/A
after normal closing operation
9.3.5.3 Dielectric verification
test woltage: 2 Ue with a minimum of 1000V ~: - N/A
No breakdown or flashowver - N/A
9.3.5.4 Leakage current -
test wltage (1,1 Ue) (V) wovvvvveiiiiieieeieeeeend - N/A
Leakage current (utilization categories AC-20A, - N/A
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .:
Leakage current (other utilization categories) - N/A
S2MA/POIE oo
9.3.5.5 Temperature-rise \erification
- conductor cross-section (mm?) ...................u - N/A
-testcurrent 1€ (A) oovveeiiii - N/A
Measured temperature-rise...............ccc.c.n.......l | SEE N/A
A.10 Special tests: see N/A
A1l Critical load current performance for DC equipment
9.3.9.2 Determination of critical loadcurrent

The test made at the maximum operational DC
wltage, Ue, assigned by the manufacturer.

UE MAX(V) et

Direction of current flow as specified by manufacturer
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The equipment opened 7 times manually or - N/A
mechanically at the manufacturer’s discretion

Direction of current flow is not specified by manufacturer

4 operations in the forward direction and 3 in - N/A
the reverse direction

During each cycle, the equipment remain - N/A
closed for a time sufficient to ensure that the
full current is established, but not exceeding 2

s
Time constant operational performance - N/A
Number of operating cycles per hour: - N/A
Arcing time during the test (<1 s) - N/A
Test currents to find critical d.c. load current - N/A
The test current values shall be: 4 A, 8 A, 16 A, - N/A

32 A and 63 A d.c., with £ 10 % tolerance, but
not exceeding the rated current........................

For each test current, the average arcing time - N/A
is calculated.
If two current flow directions are permitted, the - N/A

maximum of the two values for this test current
is used for further evaluation

An average arcing time exceeds 1,3 time the
value of the average at the rated operational
current at the highest rated operational voltage,
this is considered a critical current

- N/A

If no critical value of current is found within . N/A
these criteria, no further test according to
9.3.9.2.1 is required

Forward direction - N/A

Critical value - N/A

Maximum mean arcing time - N/A

Rewersed direction - N/A

Critical value - N/A

Maximum mean arcing time - N/A
9.3.9.3 Critical load current performance

- utilization category ........ccocoeviiiiiiiiiiiiiind -

- test wltage U/Ue = 1,0 (V) .coovvieniiniiiniiieenne. -

- critical test current (A) ..ooooveieiiiiiieed -

-time CoNStant .....c.vvieiiii -

-number of operating cycles per hour ..............: -
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- 0N-tiMe (MS) woviviii i : -

- Off-time (S) oveeiiiiiee e ; - N/A
9.3.5.3 Dielectric verification

test wltage: 2 Ue with a minimum of 1415 - N/A

VDC

No flashover or breakdown - N/A
9.3.5.4 Leakage current

test wltage (1,1 Ue) (V) ceoeeriiniiiiiiiieiieeeen! - N/A

Leakage current <2 mA/pole .........ccooevevinnnnld - N/A

9.3.5.5 Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or -
identification mark ..........cooviiiiiiiiii

- manufacturer's model or type reference .........: -

-rated current (A) oo -

- POWET 0SS (W) eivniiiiiiiiiiiee e -

- rated breaking capacity (KA) .......coovvevveninnit -

Fuse links aged during the overload test are - N/A
replaced by new fuse-links ..............ccooeeevnit

- conductor cross-section (mm?) .................... -

-testcurrent 1€ (A) ooveeniiiii -

Measured temperature-rise.............................. | See appended table 9.3.5.5 N/A
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Annex C (normative)
Single pole operated three-pole switches

C Single pole operated three pole switches

C.2 Additional-tests to be performed on single pole - N/A
operated three pole switches

C3.1 Test “9.3.4.3 Making and breaking capacities” - N/A

according to test sequence | with following
modifications:

L1 and L2 are closed, L3 is subjected to the - N/A
required make-break operation cycle...............:

L2 closed and L3 opened, L1 is subjected to - N/A
the required make-break operation cycle..........:
Test performed in a three phase circuit - N/A
according to Figure 5 of IEC 60947-1:2020

C3.1 Test “9.3.5.2 Operational performance” - N/A

according to test sequence Il with following
modifications:

L1 and L2 are closed, L3 is subjected to the - N/A
required make-break operation cycle...............:

L2 closed and L3 opened, L1 is subjected to - N/A
the required make-break operation cycle..........:
Test performed in a three phase circuit - N/A
according to Figure 5 of IEC 60947-1 :2020

C.3.2 Test “9.3.7.3 Fuse protected short circuit test” - N/A

according to test sequence IV with following
modifications:

For the making test L1 is open and L2 closed, - N/A
L3 is subjected to the required make operation
CY IO i
Test performed in a three phase circuit - N/A
according to Figure 11 of IEC 60947-1:2020

(OF) Condition of equipment after tests - N/A
The equipment complies with the relevant - N/A
clauses of 9.3.4.4.5, 9.3.5.2.6 and 9.3.6.3.6

C5 Instruction for use - N/A
The product literature includes following - N/A
StateMeNt ...
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These devices are intended for power - N/A
distribution systems where switching and/or
isolating of an individual phase may be
necessary and shall not be used for the
switching of the primary circuit of three-phase
equipment.
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Annex D (normative)
Switches, disconnectors, switch-disconnectors and fuse-combination
units for use in photovoltaic (PV) DC applications

This annex applies to DC switches, disconnectors, switch-disconnectors and
fuse-combination units, rated up to 1 500 V DC, intended for use in
photowltaic (PV) systems.

Utilization category -

DC-PV0,DC-PV1 or DC-PV2: N/A

Senice arrangements - N/A

Unenclosed - N/A

Enclosed-Indoor - N/A

Enclosed-Outdoor - N/A
D.9 Tests -

D.9.3.4 General performance characteristics

see 9.3.4 sequence | as modified by - N/A
D.9.3.4.4.1
D.9.3.4.4. [Replace all references to Table 4 by Table D.5. - N/A
1
9.3.4.4.1, sixth paragraph is not applicable - N/A
D.9.3.5 Operational performance capability — equipment types
see 9.3.5 sequence Il as modified by - N/A
D.9.3.5.2.1 and D.9.3.5.2.2
D.9.3.5.2. [Replace all references to existing Table 5 and - N/A
1 Table 6 by Table D.6 and Table D.7 respectively
D.9.3.5.2. |The time constant of the test circuit 1 ms. - N/A
2
D.9.3.5 Operational performance capability — enclosed outdoor equipment
see 9.3.5 sequence Il as modified by - N/A
D.8.2.4.2.2 and D.9.3.5.2.1
D.8.2.4.2. |Operational performance at a low ambient air N/A
2 temperature
The test carried out following conditioning at a - N/A

temperature not higher than —25 °C for a period
of at least 24 h prior to the test being carried
out.

Repeat of operational performance sequence - N/A
test detailed in D.8.2.4.2.1 on a sample in new
and clean condition, with the following changes:

-all operating cycles shall be carried out without - N/A
current;

TRF No. IEC60947_3G




Page 52 of 65 Report No. CN21wW456 001

IEC 60947-3
Clause Requirement + Test Result - Remark Verdict
-number of operating cycles shall be 100 at the - N/A
frequency given in Table D.6;
-operating cycles shall be carried out with the . N/A
device under test located in an ambient air
temperature between —25°C and —30°C.
D.9.3.5.2. [Replace all references to existing Table 5 and - N/A
1 Table 6 by Table D.6 and Table D.7 respectively
D.9.3.5.2. [The time constant of the test circuit 1 ms. - N/A
2
D.9.3.6 Short-circuit performance capability
see 9.3.6 sequence Il as modified by - N/A
D.9.3.6.2.2
5'9'3'6'2' The time constant of the test circuit 1 ms. ) N/A
D.9.3.7 Conditional short-circuit current
see 9.3.7 sequence IV - N/A
D.9.3.8 Overload performance capability
see 9.3.8 sequence V as modified by D.9.3.8.2 N/A
D.9.3.8.2 |The equipment first be temperature conditioned N/A

at room temperature. The test current is 1,45 x
Ithe or 1,45 x Ith for a period of 1 h, or until one
or more of the gPV fuse-links operate

If the time is less than the specified period, the N/A
time shall be recorded in the test report

D.9.3.9
see 9.3.9 as modified by D.9.3.9 N/A
D.9.3.9 Replace all references to existing Table 18 and - N/A
Table 19 by Table D.9 and Table D.10
respectively.
D.9.3.10 |Thermal cycling test
Type designation or catalogue reference - N/A
Sample no: N/A
The product is in closed position. - N/A
According to IEC 60068-2-14, test Nb - N/A
Comprising 50 cycles: . N/A
Each cycle consisting of : . N/A
-1hat-40°C
- followed by 1 h at +85 °C.
-The temperature change rate shall be 1 K/min
After the 50 cycles, the devices are returned to . N/A
room temperature of 25 + 5 °C for a minimum of
3 h.
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The equipment shall then be subjected to - N/A
a) No distortion or damage to parts affect . N/A
normal operation and protection
b) one open and close operation to confirm . N/A
normal mechanical operation

9.3.4.7 Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or
identification mark ........cccooviiiiiiiiiii ]

- manufacturer's model or type reference .........:

-rated current (A) ..o

- POWET 0SS (W) vvniiiieeieee e

- rated breaking capacity (KA) .....ccovveevviiernnennd:

- conductor cross-section (mm?) ....................

-testcurrent 1€ (A) ooveeniiiii

Measured temperature-rise.............................. | See appended table D.9.3.10 N/A
9.3.45 Dielectric verification

test woltage: 2 Ue with a minimum of DC1415V: N/A

No flashover or breakdown - N/A

D.9.3.11 Climatic test

Type designation or catalogue reference -

Sample no: -

According to IEC 60947-1:2020, Annex Q, -
category B(dry heat test and the low
temperature test are not required)

Damp heat test -

Cyclic IEC 60068-2-30 Test Db - N/A

2 cycles (24h/cycle): - N/A

Temperature : 55 +2 °C - N/A
9.3.4.7 Temperature-rise \erification

Fuse-link details (fuse-combination units only):

- manufacturer's name, trademark or
identification mark .........ccoviiiiiiid

- manufacturer's model or type reference .........:

-rated current (A) oo

- POWET 0SS (W) veneiiieeeie e
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- rated breaking capacity (KA) ......cooveveeevnnenns:
- conductor cross-section (mm?) ...t
-testcurrent le (A) ooveeniiiii
Measured temperature-rise.............................. | See appended table D.9.3.11 N/A

D.9.3.12 [Temperature-rise verification with solar effects — Outdoor units only

These tests only apply to enclosed units

The test shall be carried out in accordance with - N/A
9.3.4.2 plus the following additional solar
effects.

For the duration of the temperature-rise test,
radiant heat lamps shall be used to simulate
the

effects of solar radiation on the top, front or
back and one adjacent side of the test sample

- N/A

In mid-morning or mid-afternoon, the maximum - N/A
solar radiation is reduced by approximately 10
%.

A pyranometer shall be used to measure the - N/A
simulated level of solar radiation

The average lewvel of radiation on each of the - N/A

exposed surface:

Ambient air temperature of 40 °C - N/A

Temperature-rise < 80 K on the terminals - N/A
D.9.3.13 [Verification of resistance of insulating materials to abnormal heat and fire

Glow-wire test (See 8.1.2.2.) - N/A
D.9.3.14 [Degree of protection — Enclosed equipment

IPXX See N/A
D.9.3.15 [Clearance and creepage distances

See N/A
D.9.4 Electromagnetic compatibility tests (if applicable )

See - N/A
D.9.5.2 Electrical durability(if applicable )

The total number of operating cycles shall be . N/A

declared by the manufacturer
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Annex E (normative)

Additional requirements for LV switchgear intended for connection of aluminium
conductors

E1 This annex specifies the requirements for use of solid and stranded
aluminium conductors and aluminium busbars with low voltage
switchgear within the scope of this document, as follows:

-Aluminium test conductors that are equivalent
to, and can be used as an alternative to the
copper conductors given in Table 9/10/11 of IEC
60947-1:2020,for terminals as depicted in
Figures D.2, D.3, D.4, D.5, D.6 (including
busbars) and D.7 of IEC 60947-1:2020 or
similar clamping units

-Method for verifying the means of connecting
aluminium conductors, as used in hormal
senvice for terminals as depicted in Figures D.2,
D.3, D.4, D.5 and D.7 of IEC 60947-1:2020 or
similar clamping units. Testing of lug terminals
depicted in

Figure D.6 of IEC 60947-1:2020 is specified in
IEC 61238-1-1.

- N/A

Not covered by this annex: -

-screwless terminals as depicted in Figure D.8 - N/A
of IEC 60947-1:2020

-connection of flexible aluminium conductors - N/A

-terminating aluminium and copper conductors - N/A
in one clamping unit at the same time

E.4 Classification

— for use with copper only - N/A

— for use with either copper or aluminium; - N/A

— for use with aluminium only - N/A

E.6.2 Marking

If the rated current of the terminals is lower than
the rated current of the switchgear, it shall

be marked on the switchgear or the switchgear
terminals, or in the manufacturer's literature,

as appropriate.

- N/A

Marked on the switchgear or the switchgear - N/A
terminals with the abbreviations "AL" and
"AL/CU”

Terminal for use with: - N/A

- aluminium conductors only marked -AL - N/A

-copper or aluminium conductors marked — - N/A
AL/CU
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-after removal of the conductor insulation and - N/A
prior to termination, the aluminium conductor
cleaned by wire-brushing the aluminium
followed by application of an anti-oxidant
compound to limit oxidization of the aluminium

- treatment of the busbar at the termination - N/A
points, by wire-brushing the aluminium followed
by the application of an anti-oxidant compound
or by use of an electrically conductive coating

such as tin

- use of specific hardware for termination - N/A
E.8 Constructional and performance requirements

Clamping units intended for use with aluminium - N/A

conductors s treated with an electrically
conductive coating such as tin, or alternative
means that will inhibit corrosion due to the
difference in electrochemical series.

Terminals are suitable for - N/A
-stranded or - N/A
-solid or - N/A
- stranded and solid - N/A
E.9 TESTS
E.9.2 Current cycling test

E.Q.2.2 Preparation -

The test performed on four specimens, each - N/A
one consisting of a pair of terminals

The conducting part not exceed: -

- three times the length of the terminal - N/A
-the width of the terminal - N/A
6 mm to 13 mm of the bare conductor is - N/A
exposed

between the wire-entry face of the terminal and
the beginning of the insulation

E.0.2.3 Test arrangement

The general arrangement of the samples in N/A
Figure E.1,

Distance between the test and reference
Conductors 2150mm

- N/A

Thermal barriers installed mid- way between the - N/A
conductors and shall extend 25 mm £ 5 mm
widthways and 150 mm + 10 mm lengthways
beyond the terminals (see Figure E.1).
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Thermal barriers are not required provided the - N/A
specimens are separated by at least 450 mm

E.9.2.5 Test method

Cross-section of aluminium conductors (mm?) - N/A
Conductor length (mm) - N/A
Test cycle: 500 - N/A
each cycle consists of 1 on-period and 1 off- - N/A
period

Test current for current cycling test (A): - N/A
On- (and off-) times for current cycling: - N/A
Torque: - N/A

Near the end of each on-period of the first 24
cycles, the temperature of each terminal
attained a minimum of 105 °C.

- N/A

If the manufacturer demonstrates that the N/A
maximum temperature-rise of the terminals is
less than 70 K, the 105 °C temperature reduced
to this temperature rise plus 35 °C

At the 25" cycle, the test current adjusted for - N/A
the last time and the corresponding

temperature

Temperatures recorded 50, 75, 100, 125, 175, - N/A
225,

275, 350, 425, and 500 cycles

E.9.2.6 Acceptance criteria

The evaluation of performance is based on both - N/A
the limit of terminal temperature- rise and the
temperature variation (stability factor) during the
test.
— the temperature-rise shall not exceed 125 K, |[See table E.9.2.6 N/A
- the stability factor Sf shall not exceed +10 K. |See table E.9.2.6 N/A
E.9.3 Mechanical properties of terminals
E.9.3.1 flexion test -
E.9.3.2 Pull-out test
a) | Conductor of the smallest cross-sectional area - N/A
(mm?) :
Number of conductors of the smallest cross - N/A
section :
Diameter of bushing hole (mm) : - N/A
Height between the equipment and the platen : - N/A
Mass at the conductor(s) (kg) : - N/A
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135 continuous rewvolutions: the conductor shall - N/A
neither slip out of the terminal nor break near
the clamping unit

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

b) | Conductor of the largest cross-sectional area - N/A
(mm?2) :
Number of conductors of the largest cross - N/A
section :
Dameter of bushing hole (mm) : - N/A
Height between the equipment and the platen : - N/A
Mass at the conductor(s) (kg) : - N/A
135 continuous rewvolutions: the conductor shall - N/A

neither slip out of the terminal nor break near
the clamping unit

Pull-out test - N/A
Force (N) : - N/A
1 min, the conductor shall neither slip out of the - N/A

terminal nor break near the clamping unit

¢) | Conductor of the largest and smallest cross- - N/A
sectional area (mm?3) :

Number of conductors of the smallest cross - N/A
section, number of conductors of the largest
Cross section :

Diameter of bushing hole (mm) : - N/A
Height between the equipment and the platen : - N/A
Mass at the conductor(s) (kg) : - N/A
135 continuous rewvolutions: the conductor shall - N/A

neither slip out of the terminal nor break near
the clamping unit

Pull-out test - N/A

force (N) : - N/A
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1 min, the conductor shall neither slip out of the - N/A
terminal nor break near the clamping unit

E9.4 Test for insertability of unprepared round aluminium conductors having
the
maximum cross-section
Solid or stranded conductors - N/A
Conductor cross-section (mm?>): - N/A
Gauge: - N/A
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8.1.4 TABLE: Clearance and creepage distance measurements

clearance cl and creepage Uimp Ui required cl Cl required dcr der

distance dcr at/of: (kV) V) (mm) (mm) (mm) (mm)

Gap of contact 6 DC 1200V 5,5 22,74 20,0 22,74

supplementary information: N/A

9.3.4.2 TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required

Line Terminals 30,9 65

Load Terminals 34,6 65

Manual operating means: metallic- non-metallic 51 25

Parts intended to be touched but not hand-held: metallic{ non-metallic 6,8 40

Parts which need not be touched during normal operation 9,6 50

supplementary information: N/A

9.3.4.7 TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required

Terminals - -

Manual operating means: metallic / non-metallic - -

Parts intended to be touched but not hand-held: metallic / non-metallic - -

Parts which need not be touched during normal operation - -

supplementary information: N/A

9.3.5.5 TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required

Line Terminals 34,2 80

Load Terminals 37,5 80

Manual operating means: metallic-+ non-metallic 57 35

Parts intended to be touched but not hand-held: metallic{ non-metallic 7,4 50

Parts which need not be touched during normal operation 10,2 60

supplementary information: N/A

9.3.6.6 TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required
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Terminals

Manual operating means: metallic / non-metallic

Parts intended to be touched but not hand-held: metallic / non-metallic

Parts which need not be touched during normal operation

supplementary information: N/A

9.3.7.6 TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required

Line Terminals 34,6 80

Load Terminals 37,9 80

Manual operating means: metallic-£ non-metallic 5,5 35

Parts intended to be touched but not hand-held: metallic{ non-metallic 7,3 50

Parts which need not be touched during normal operation 10,8 60

supplementary information: N/A

9.3.8.5 TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required

Line Terminals 33,4 80

Load Terminals 37,1 80

Manual operating means: metallic/ non-metallic 5,7 35

Parts intended to be touched but not hand-held: metallic-£ non-metallic 7,4 50

Parts which need not be touched during normal operation 10,3 60

supplementary information: N/A

D.9.3.10 |[TABLE: Temperature-rise (measurements)

Temperature rise dT of part: dT (K) dT (K)
measured required

Line Terminals

Load Terminals

Manual operating means:-metallic / non-metallic

Parts intended to be touched but not hand-held: metallic / non-metallic

Parts which need not be touched during normal operation

supplementary information: N/A

TRF No. IEC60947_3G




Page 62 of 65 Report No. CN21wW456 001

E.9.2.6 TABLE: Temperature-rise and stability factor

Temperature rise dT of part: dT (K) dT (K)
measured required

Temperature Cycle m eglu(:fa)d of ' daT . Stability factor St
measurement [ number terminal required of terminal (K) (K)

1 25 - - -

2 50 - - -

3 75 - - -

4 100 - - -

5 125 - - -

6 175 - - -

7 225 - - -

8 275 - - -

9 350 - - -

10 425 - - -

11 500 - - -

supplementary information: N/A
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Ciavse | Tomen I Mems a e et | o0 seral mumber | it
1 Digital micro ohmmeter ZY9987 SB-1-N013 | 2022-04-07
2 Data acquisition / switching unit 34970A SB-1-S040 2022-09-10
3 Torque screw driver NQ-4 SB-1-S022 | 2022-09-09
4 High and low temperature altemating | E1-10KA | SB-1-S067 | 2022:09-10
5 JD-DCJSQ-

DC current timer 1000A SB- 1 -D030 2022-04-09
7 16 channel data acquisition system | SYNERGY 16 | SB-1-S105 | 2022-04-06
8 Temperature and humidity recorder HC-02 SB-1-C017 2022-09-09
9 Temperature and humidity recorder HC-02 SB-1-C018 2022-09-09
10 DC shunt FLP1-3V/5kA | SB-1-U019 | 2022-09-01
11 DC shunt FLP1-3V/100A | SB-1-U031 | 2022-09-01
12 DC shunt oo | SB-1-U017 | 2022-09-01
13 Empty box barometer DYM3 SB-1-G001 | 2022-03-05
14 Empty box barometer DYM3 SB-1-G002 | 2022-03-05

TRF No. IEC60947_3G




Page 64 of 65 Report No. CN21W456 001
Attachment 2: Photo Documentation

Picture 1

Picture 2
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Picture 3

Picture 4
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