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IEC 61008-2-1:1990 (First Edition) or
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This report is not valid as a CB Test Report unless signed by an approved CB 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.
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Test item description ........................| RCCBs

Trade Mark .......c.cccceevvveevcveiinenen )| CNC

Manufacturer.................cc.cecueeeeee.... )| CNC Electric Group Zhejiang Technology Co., Ltd.
Model/Type reference. ......................;| YCB7RL-100

Ratings .....ccccocvvvvveeniienie et Un=230/240 V~ (2P); 400/415 V~(4P); 50/60Hz

In=6,10,16, 25, 32, 40, 50,63,80,100A; Type AC or Type A;
IAn = 30mA, 100mA, 300mA,

Im = IAm = 630A
IAc = Inc = 6,0 kKA

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

X | CB Testing Laboratory:

Zhejiang Testing & Inspection Institute for
Mechanical and Electrical Products Quality Co.Ltd

(ZTME)

Testing location/ address ...........ccoeeeeeveeenn, :

No 125 Miaohouwang Road Binjiang District
Hangzhou, Zhejiang CHINA

[] [Associated CB Testing Laboratory:

Testing location/ address...........ccoeeeeeeeenn, :

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

Gao yunyan
Test engineer

5\&0 3»(»1 3%

Approved by (hame, function, signhature).. :

Ma Lin
Approver

Melin

[] | Testing procedure: CTF Stage 1:

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

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

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

[] | Testing procedure: CTF Stage 2:

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

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

Witnessed by (name, function, signature). :

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

[] | Testing procedure: CTF Stage 3 :

[] [Testing procedure: CTF Stage 4:

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

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

Witnessed by (name, function, signature). :

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

Supervised by (name, function, signature) :

TRF No. IEC61008_1H



Page 3 of 367 Report No. CN24Q8W6 001

List of Attachments (including a total number of pages in each attachment):
Attachment 1: Photo documentation -7 pages

Summary of testing:

The types YCB7RL-100 are family RCCB of the same fundamental design. According to table A.3 of Annex
A, following ratings products were subject relevant test accordingly.

Sample allocation and test items according to IEC 61008-1 and EN 61008-1.

So test sequence and samples see table below:

Test sample Rating Test sequence
Pole In IAn |Type| A1 | A2 | B | C |Do+D1| Do |D2|E| F |Go|Gi | H | I | J
2P 100A| 30mA | AC | 1 | 3 | 3 | 3 |3+3V - 3133|133 -1]-1-
2P 100A|100mA| AC | - - -] - - 1+ - |- - | - | - | -] -1 -
2P 100A |300mA| AC | - - -] - - 1+ - |- - | - | -] -] -1 -
2P 6A |300mA| AC | - - -] - - - 01313 - - -1-1 -
2P 100A| 30mA | A - - -] - - 1+ - |- - | - | -] -] -1 -
2P 100A |100mA| A - - -] - - 1+ - |- - | - | -] -] -1 -
2P 100A |300mA| A - - -] - - 1+ - |- - | - | -] -] -1 -
4P 100A| 30mA | AC | 1 | 3 | 3 | 3 |3+3D - 3(3/3|3|3]3|3]|3
4P 6A |300mA| AC | - - -] - - - - 1313 -3 |-1|-] -
4P 100A| 30mA | A - - -] - - 1+ - |- - | - | -] -] -1 -

Note:

1) stands for additional sample with 60Hz to perform only test item 9.9, and for the other testing
samples were with 50Hz.
2)Type AC tested firstly, type A tested according to table A.4

TRF No. IEC61008_1H
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Tests performed (name of test and test clause): Testing location:

Test sequence A (A+A5)

1P+N, 100 A, Type AC, 30 mA page 9 Zhejiang Testing & Inspection

3P+N, 100 A, Type AC, 30 mA page 20 Institute for Mechanical and
Electrical Products Quality Co.Ltd

Test sequence B (ZTME)

1P+N, 100 A, Type AC, 30 mA page 32

3P+N, 100 A, Type AC, 30 mA page 40

Test sequence C

1P+N, 100 A, Type AC, 30 mA page 48

3P+N, 100 A, Type AC, 30 mA page 50

Test sequence D(Dy+D,, D5)

1P+N, 100 A, Type AC, 30 mA page 52

3P+N, 100 A, Type AC, 30 mA page 180

Test sequence Dy

1P+N, 100A, Type AC, 100 mA page 127
1P+N, 100A, Type AC, 300 mA page 137
1P+N, 100A, Type A, 100 mA page 147
1P+N, 100A, Type A, 300 mA page 163

Test sequence E

1P+N, 100A, Type AC, 30 mA page 233
1P+N, 6A, Type AC, 300 mA page 242
3P+N, 100A, Type AC, 30 mA page 252
3P+N, 6A, Type AC, 300 mA page 262

Test sequence F

1P+N, 100A, Type AC, 30 mA page 272
1P+N, 6A, Type AC, 300 mA page 281
3P+N, 100A, Type AC, 30 mA page 291
3P+N, 6A, Type AC, 300 mA page 301

Test sequence G(Gy)

1P+N, 100A, Type AC, 30 mA page 311
3P+N, 100 A, Type AC, 30 mA page 312

Test sequence H
3P+N, 100 A, Type AC, 30 mA page 313

Test sequence |

3P+N, 100 A, Type AC, 30 mA page 314
Test sequence J
3P+N, 100 A, Type AC, 30 mA page 316

TRF No. IEC61008_1H
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Summary of compliance with National Differences
EU Group Differences
X The product fulfils the requirements of EN 61008-1: 2012+A1+A2+A11+A12

EUROPEAN GROUP DIFFERENCES AND NATIONAL Testing location:
DIFFERENCES
Test sequence A-G, page 339

Zhejiang Testing & Inspection
Institute for Mechanical and
Electrical Products Quality Co.Ltd

Test sequence G1 (ZTME)
1P+N, 100 A, Type AC, 30 mA page 357
3P+N, 100 A, Type AC, 30 mA page 359
3P+N, 6 A, Type AC, 300 mA page 359

TRF No. IEC61008_1H
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Copy of marking plate
YCB7RL-100,2P,100A,30m

— g

A, Type AC YCB7RL-100,2P,6A,300mA, Type AC
3 {j;ﬁ‘/l 1 - - .

YCB7RL-100,2P,100A,30mA, Type A YCB7RL-100,2P,6A,300mA, Type AC

TRF No. IEC61008_1H
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Test item particulars.......ccccooveeieiienien e

Classification of RCCBs functionally dependent on the

[ine voltage .......ccceveevienieniereeseeseeseeseeseeneeneeneeees. NIA

Opening automatically in case of failure of the line

VOIBGE ..o eneeees. NIA

- reclosing automatically when the line voltage is

FESIOred ....c.eovvirieeeesise e Y25 [ NO

- not reclosing automatically when the line voltage is

FESIONed ....c.eovviviereeiise e Y85 [ NO

Not opening automatically in case of failure of the line

1701 7= Lo = OSSR |/ /A

- able to trip in a hazardous situation arising on failure

of line voltage ..........cceveevievicniciec . YBS /T NO

- not able to trip in a hazardous situation arising on

failure of line voltage..........cccccoceveevevencveseeveeennl. ¥€S /1 NO

TYPE Of RCCB....ooiiiiiee ettt

SHYPE AC e Yes / Ne

SHYPE A e YES [ NO

- independent of the line voltage .........ccccceevcveveiiennl Yes / Ne

- dependent on the line voltage............cccccceccveveevneeel. ¥es/No

- without time delay ..........ccoccevveevieviviciiciveeveeen. YES /[ No

- with time delay: type S.......cccccvveviivievieveeveeneeeee. Y8/ NO

- eNCloSed......ccooiiiiii . YES [ NO

- UNENCIOSE......ccieiiiiieiicecee . YBS T NO

= IP NUMDBEY ..ol P20

- for fixed installation ............ccccoveeviviiniiiiivinvennl. YEs /Ne

- for mobile installation...........ccccccovevieniciicicniennl. YES /Ne

Number of pPoles.........cccovcvevvciii i 2P 01 4P

Ambient air temperature (°C) .......ccccecvvvevvevviesiesnennnl. =25...+440°C

Method of mounting...........ccccceeveeeeviceeevscieeeevveeeeennns. DIN rail mounting

Method of connection ................cccceeevvcvieeevvieeeeeeeee.nnns. NOt @ssociated with the mechanical mounting
Rated residual operating current (A) .........cccceeevevveeeeeenns. 1AR = 30mA, 100 mA, 300mA
Rated current (A) ......ccocvveeenieeniecnee e 0,10,16,25,32,40,50,63A,80A,100A
Rated voltage (V) ...cccoveerieeniienieieeeniee e 230/240V~(2P); 400/415V~(4P)
Rated impulse withstand voltage (Uimp) 4,0kV

Nature of SUPPIY .....ccovvvviiriiriiiirevcnese . ACTA

Rated frequency (Hz)......cccccoeevievienieniennsesieneeenn.:. 50/60HZ

TRF No. IEC61008_1H
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Rated making and breaking capacity (A).......cccccce.... . 630A;
Rated residual making and breaking capacity (A).....: 630A;

Rated conditional short-circuit current (A) ................. . 6,0 kKA

Rated conditional residual short-circuit current (A)....: 6,0 kA

Type of terminal .......oooviiiiiiiiiiiieiie e . Pillar terminal
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)

TOSTING ettt :

Date of receipt of test item .......cccccevvvevicieevicieees : 16.04.2024

Date (s) of performance of testS.......ccccvceveviiienenns : From 16.04.2024 to 29.05.2024

General remarks:

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

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

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

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

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

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

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

X Not applicable

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

Name and address of factory (ies) .......................... * CNC Electric Group Zhejiang Technology Co.,
Ltd./DianHou Village, Liushi Town Yueqing City
325603 Zhejiang
P.R. China

General product information:

Residual current operated circuit-breakers without integral overcurrent protection for household
and similar uses (RCCBs)

Un=230/240V~(2P); 400/415V~(4P); 50/60Hz;
In=6,10,16,25,32,40,50,63A,80A,100A;

IAn=30mA,100mA,300mA; Type AC or Type A
Im=IAm=630A;IAc=Inc=6,0kA

TRF No. IEC61008_1H
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IEC 61008-1

Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE A; (1 sample)
1P+N, 100 A, Type AC, 30 mA

6. Marking
a) manufacturer's name or trademark ................... |CNC P
b) type designation, catalogue number or serial YCB7RL-100
NUMDEE it |
c) rated voltage(s) (V) .oococvniniiiiniiienieeiieeennen s | 230/240V P
d) rated frequency (HZ) ......cccevivvveieesieeneneeeene. s | 50/60 Hz N/A
e) rated current (A) ...ococevieeeiiieiiiieiieeiiieeseeneee. s | 100A P
f) rated residual operating current (A) ...................  [30 mA P
h) rated making and breaking capacity (A) ........... [Im =IAm = 630A P
j) degree of protection ............ccccccceeeveeeeennneennn s |1P20 N/A
K) position of US€ ........ccccevviiiiiiiiiiiiiieeeeee N/A
) rated residual making and breaking capacity (A) [Im =IAm = 630A P
m) symbol S for type S N/A
n) symbol of the method of operation ..................: N/A
0) operating means of test device ........cccccceeureeeeas | T P
p) Wiring diagram ........ccooiviiiiiiiiie e P
) operating characteristiC .............cccccvevvvevevennnnnl N~ P
Marking on the RCCB itself or on nameplate or e), f), o) and q) are legible P
nameplates attached to the RCCB and located so |when the RCCB is installed.
that for small devices at least e), f), 0) and q) (only
for type A) are legible when the RCCB is installed :
Joule integral withstand capacity (A%S) ................: N/A
Peak current withstand capacity (A) .......cccceennl! N/A
Time delay when opening in case of failure of the | Without time-delay N/A
[INe VOItAGE (S) weieeiiiiiiiiiiiie e
Open position indicated by "0" and closed position [O /| P
DY 1 e
For push-buttons the OFF push-button shall either N/A
be red or marked with "0" ........ccoooiiiiiiiii
If necessary to distinguish between supply and N/A
load terminals they shall be clearly marked .........:

TRF No. IEC61008_1H
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IEC 61008-1

Clause Requirement + Test Result - Remark Verdict
Terminals for neutral conductor marked by "N" P
Terminals for protective conductor marked by N/A
[symbol IEC 417-5019 a]
Marking indelible, easy legible and not on P
removable parts

9.3 Test: 15 s with water, 15 s with hexane P
For universal terminals (rigid-solid, rigid-stranded )
and flexible conductors:
- no markings P
For non-universal terminals: N/A
- terminals for rigid-solid conductors only, marked N/A

by the letters “s” or “sol”
- terminals for rigid (solid and stranded) N/A
conductors
only, marked by the letter “r’

marking on the RCCB or if the space available is N/A
not sufficient, on the smallest package unit or in
technical information

8. Requirements for construction and operation

8.1.1 General
Residual current detection is located between the P
incoming and outgoing terminals
Not possible to alter the operating characteristics N/A
by means of external interventions other than those
specifically intended for changing the setting of the
residual operating current
Changing from one setting to another shall not be N/A
possible without a tool
In case of an RCCB having multiple settings of N/A
residual operating current the rating refers to
the highest setting

8.1.2 Mechanism
Moving contacts of all poles so mechanically P
coupled that all poles except the switched neutral,
make and break substantially together
Switched neutral opens after and closes before P
other poles

TRF No. IEC61008_1H




Page 11 of 367

Report No. CN24Q8W6 001

IEC 61008-1

Clause

Requirement + Test

Result - Remark

Verdict

Compliance is checked by inspection and by
manual tests, using any appropriate means (e.g.:

indicator lights, oscilloscope, etc.)

Trip-free mechanism

9.15

Test: the RCCB is mounted and wired as in normal use

- test circuit according to fig. 4a

- aresidual current equal to 1,5 lan is passed by
closing S2, the RCCB having been closed and the
operating means being held in the closed position.
The RCCB shall trip

- test repeated by moving the operating means
slowly (1 s) to a position where the current starts to

flow. Tripping shall occur without further movement

8.1.2

Possible to switch on and off by hand

No intermediate positions of the contacts

In the open position isolation distance in
accordance with the requirements necessary to

satisfy the isolating function

Indication of the open and closed position of the
main contacts shall be provided by one or both of

the following means:

- the position of the actuator (this being preferred)

- a separate mechanical indicator

If a separate mechanical indicator is used, this
shall show the colour red for the closed position

and the colour green for the open position

means of indication of the contact position shall be
reliable

-checked by inspection and by the tests of 9.15

RCCBs shall be designed so that the actuator,
front plate or cover can only be correctly fitted in a
manner which ensures correct indication of the
contact position

-checked by inspection and by the tests of 9.11

TRF No. IEC61008_1H




Page 12 of 367

Report No. CN24Q8W6 001

IEC 61008-1

Clause

Requirement + Test

Result - Remark

Verdict

When means are provided or specified by the
manufacturer to lock the operating means in the
open position: locking only possible when the main

contacts are in the open position

N/A

If the operating means is used for indication, it
shall, when released, automatically take up the
position to that of the moving contacts; the
operating means shall have two distinct rest
positions except that for automatic opening a third
distinct position may be provided, when necessary

to reset before reclosing

For RCCBs functionally dependent on line voltage,
reclosing automatically when the line voltage is
restored after failure, the operating means shall
remain in the ON position and the contacts shall
reclose automatically unless the operating means

has been placed in the OFF position

N/A

When an indicator light is used this shall be lit

when the RCCB is in the closed position

N/A

The indicator light shall not be the only means to

indicate the closed position

N/A

The action of the mechanism shall not be
influenced by the position of enclosures or covers

and shall be independent of any removable part.

N/A

If the cover is used as a guiding means for push-
buttons, it shall not be possible to remove the

buttons from the outside

Operating means securely fixed; not possible to

remove them without a tool

For "up-down" operating means the contacts shall

be closed by the up movement

8.14

Screws, current-carrying parts and connections

8.14.1

Connections withstand mechanical stresses

occurring in normal use

TRF No. IEC61008_1H
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
Screws for mounting the RCCB are not of thread- N/A
cutting type
9.4 Screws and nuts which are operated when P

mounting and connecting comply with the test of
9.4

Torgue test:

- torque (Nm); 5/10 times; diameter (mm) ........... |2,5Nm; 5times; 2 5,86 mm P

- torgue (Nm); 5/10 times; diameter (mm) ...........: N/A

- torque (Nm); 5/10 times; diameter (mm) ...........: N/A
8.1.4.2 Screws with a thread of insulating material N/A

operated when mounting the RCCB: correct

introduction ensured

8.1.4.3 Electrical connections: contact pressure not P
transmitted through insulating material unless there

is sufficient resilience in the metallic parts

8.1.4.4 Current-carrying parts including parts intended for =
protective conductors, if any, shall be made of a
metal having, under the conditions occurring in the
equipment, mechanical strength, electrical
conductivity and resistance to corrosion adequate
for their intended use. Examples below:

- copper =3
- an alloy 58% copper for parts worked cold N/A
- an alloy 50% copper for other parts N/A
- other metal =3

In case of using ferrous alloys or suitably coated P

ferrous alloys, compliance to resistance to
corrosion is checked by a test of resistance to
rusting (see 9.25).

The requirements of this subclause do not apply to: =3
contacts, magnetic circuits, heater elements,
bimetals, shunts, parts of electronic devices or to
screws, nuts, washers, clamping plates, similar
parts of terminals and parts of the test circuit

8.1.5 Terminals for external conductors P
Compliance is checked by inspection and by the =3
tests as relevant for the type of connection:

9.5 for screw-type terminals =3
by specific tests for plug-in or bolt-on RCCBs N/A

included in the standard

TRF No. IEC61008_1H
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
by the tests of Annexes J, K or L N/A
8.1.5.1 Terminals ensure the necessary contact pressure P
9.5 Torgue test: P
- torque (Nm); diameter (mm) ............c...ccccvveeee s | 2,5 Nm; 05,86mm
- torgue (Nm); diameter (Mm) ........ccccceveeeeevinnnnnn s N/A
- torque (Nm); diameter (Mm) ......ccooociieeininnennnnd ! N/A
- max. cross-sectional area (mm3) ............ccceee.t. |35 —
9.5.1 Pull test:
Terminal shall be suitable for all types of _
conductors: rigid (solid or stranded) and flexible,
unless otherwise specified by the manufacturer.
Min. cross-section solid / stranded / flexible (mm?2): {4 mm?2 _
Max. cross-section solid / stranded / flexible (mm?2): | 25mm?2 _
Torque 2/3 (NM) ..ceeeieeiie e :11,67Nm _
Pull for 1 min solid / stranded / flexible (N) ... : | 50N, 4 mm? )
100N, 25mm?2
During the test no noticeable move of conductor
9.5.2 Torgue test: P
- torgue (2/3) (NM) .o . | 1,67 —
- min. cross-sectional area (mm?) .............cc........:. | 1,0 —
- max. cross-sectional area (mm3) .............cooee.....t. |35 —
The conductor shows no damage P
Terminals have not worked loose and no damage P
953 Terminals fitted with the largest cross-section area _
specified in Table 6, for stranded and/or flexible
copper conductor.
Max. cross-section stranded (mm?) ....................... |35 _
Max. cross-section flexible (mm?) ..........ccccceerneee. ‘116 _
Torque 2/3 (NM) oo 11,67Nm _
After the test no strand of conductor escaped =
outside
8152 RCCBs shall be provided with:
- terminals which shall allow the connection of )
copper conductors having nominal cross-
sectional areas as shown in Table 6

TRF No. IEC61008_1H
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IEC 61008-1

Clause

Requirement + Test

Result - Remark

Verdict

Rated current (A) Range of nominal cross
sections
to be clamped* (mm?2)

Rigid (solid Flexible
or stranded) conductors
conductors

< 13 1 to 25 1 to 25
>13<16 1 to4 1 to4
>16<25 15 to 6 15 to 6
>25<32 2,5 to 10 25 to 6
>32<50 4 to 16 4 to 10
>50<80 10 to 25 10 to 16
>80<100 16 to 35 16 to 25
>100<125 24 to 50 25 to 35

1 to 6 mmz (solid)
1,5 to 35 mmaz (stranded)
1 to 25 mmz2 (flexible)

*It is required that, for current ratings up to and
including 50 A, terminals be designed to clamp
solid conductors as well as rigid stranded
conductors. Nevertheless, it is permitted that
terminals for conductors having cross-sections
from 1 mmz2 up to 6 mmz be designed to clamp
solid conductors only.

- or terminals for external untreated aluminium
conductors and with aluminium screw-type
terminals for use with copper or with aluminium
conductors according to Annex L.

N/A

8.1.5.3

Means for clamping the conductors in the terminals
do not serve to fix any other component (see tests
of 9.5)

8.1.54

Terminals for In < 32 A allow the connection of

conductors without special preparation

8.1.55

Terminals shall have adequate mechanical
strength and metric ISO thread or equivalent (see
tests of 9.4 and 9.5.1)

8.1.5.6

Clamping of conductor without undue damage to

conductor (see tests of 9.5.2)

8.1.5.7

Clamping of conductor reliably and between metal

surfaces (see tests of 9.4 and 9.5.1)

8.1.5.8

Terminals so designed or positioned that no
conductor can slip out while the clamping screws

or nuts are tightened (see tests of 9.5.3.)

TRF No. IEC61008_1H
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IEC 61008-1

Clause

Requirement + Test

Result - Remark

Verdict

8.1.5.9

Terminals so fixed or located that they do not work
loose when the clamping screws or nuts are

tightened or loosened (see tests of 9.4)

8.1.5.10

Clamping screws or nuts of terminals for the
protective conductors adequately secured against
accidental loosening and not possible to unclamp

without a tool

N/A

8.1.5.11

Screws and nuts of terminals for external
conductors shall be in engagement with a metal
thread and the screws shall not be of the tapping

screw type

8.2

Protection against electric shock

Live parts not accessible in normal use

For RCCBs other than plug-in type, external parts,
other than screws or other means for fixing covers,
which are accessible in normal use shall be of
insulating material or be lined throughout with

insulating material

N/A

Lining reliably fixed

N/A

Lining has adequate thickness and mechanical

strength

N/A

Inlet openings for cables or conduits shall be of
insulating material or be provided with bushings or

similar devices of insulating material

N/A

Such devices shall be reliably fixed

N/A

Such devices shall have adequate mechanical

strength

N/A

For plug-in RCCBs, external parts, other than
screws or other means for fixing covers, which are

accessible, shall be of insulating material

N/A

Metallic operating means insulated from live parts

Metal parts of the mechanism not accessible,
insulated from accessible metal parts, from metal
frames (for flush-type), from screws or other means

for fixing the base and from metal plates
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Possible to replace plug-in RCCBs easily without N/A
touching live parts
Lacquer or enamel not considered to provide P
adequate insulation
9.6 Test: verify with test finger, 1 min with a force of P
75N
Enclosures or covers not deformed to such an P
extent that live parts can be touched
8.9 Resistance to heat
RCCB sufficiently resistant to heat P
9.13.1 Test: 1 h; test temperature (°C): (100 £ 2) °C for 100 °C +70-°C P
not removable covers or (70 £ 2)°C for removable
COVEIS .utieiieeiieeieesieesteesteesieaieeseeesneesneeaneeenneeseeese
No change impairing further use and no flow of P

sealing compound so that live parts are exposed

No access to live parts even if the test finger is P

applied with a force not exceeding 5 N

The RCCB shall trip with a test current of 1,25 Ian P

Marking still legible after test

9.13.2 Ball-pressure test for external parts of insulating P

material (parts retaining live parts in position); test

temperature: 125 °C £ 2°C for 1 h; diameter of Enclosure, 125 °C
impression (MM): <2 MM ....oooovcvvvieeeeeeniiiceneeee. . | 1,0 mm
9.13.3 Ball-pressure test for external parts of insulating P

material (parts not retaining live parts in position);
test temperature (°C): (70 £ 2)°C or (40 £ 2) °C

+ max. temperature rise of 9.8; diameter of Handle, 70 °C
impression (MM): <2 MM .....ooovcvviiveeeeeeiiiieeeee. . | 1,1 mm

8.1.3 Clearances and creepage distances (internal and external parts) -
The minimum required clearances and creepage =3

distances are based on the RCCB being designed
for operating in an environment with pollution
degree 2
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Clause Requirement + Test Result - Remark Verdict

Compliance for item 1 in is checked by p
measurement and by the test of 9.7.7.4.1 and
9.7.7.4.2. The test is carried out with samples not
submitted to the humidity treatment described in
9.7.1.

The clearances of items 2 and 4 (except accessible N/A
surface after installation) may be reduced provided
that the measured clearances are not shorter than
the minimum allowed in IEC 60664-1 for
homogenous field conditions.

In this case, after the humidity treatment in 9.7.1, P
compliance for item 2 and 4 and arrangements of
9.7.2 items b), ¢), d) and e) is checked:

- Tests according to 9.7.2 to 9.7.6 as applicable =)

- Test according to 9.7.7.2 with test voltages acc.
Table 16 with test arrangements of 9.7.2 items

b), €), d), €)
If measurement does not show any reduced P
clearance, test 9.7.7.2 is not applied
Compliance for item 3, checked by measurement P
Parts of PCBs connected to the live parts protected N/A

against pollution by the use of a type 2 protection
according to IEC 60664-3 are exempt from this
verification

The insulating materials are classified into Material |14 P
Groups on the basis of their comparative tracking
index (CTI) acc. to IEC 60664-1 and measured
according to IEC 60112

Clearances [mm] Uimp -

4kV (see table 5) X
2,5kV(see table 5) ]

Minimum clearances (see table 5)

minimum clearances [mm] -

1. between live parts which are separated when =)
the main contacts are in the open position >4,0

2. between live parts of different polarity 11,92 =)
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV 8,0

4. between live parts and: p
- accessible surfaces of operating means 22,92 =3
- screws or other means for fixing covers which N/A

have to be removed when mounting the RCCB

- surface on which the RCCB is mounted 18,98 =3
- screws or other means for fixing the RCCB N/A
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- metal covers or boxes N/A
- other accessible metal parts N/A
- metal frames supporting flush-type RCCBs N/A
Minimum creepage distances (see table 5) -
Material group o [ p
ma X
I ]
I [
minimum creepage distances _
[mm]
1. between live parts which are separated when 23,34 =
the main contacts are in the open position
2. between live parts of different polarity 20,68
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV
4. between live parts and: =
- accessible surfaces of operating means 30,12 =
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted 28,46 =
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts 30,12 P
- metal frames supporting flush-type RCCBs N/A
9.25 Test of resistance to rusting: --
- 10 min immersed in a cold chemical degreaser P
such as methyl-chloroform or refined petrol
- 10 min immersed in a 10% solution of .ammonium P
chloride in water at 20°C+5°C
- 10 min in a box containing air saturated with P
moisture at 20°C+5°C
- 10 min at 100°C =3
No sign of rust =3
TEST SEQUENCE A; (3 samples)
8.10 Resistance to abnormal heat and fire P
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Clause Requirement + Test Result - Remark Verdict
External parts of insulating material shall not be P
liable to ignite and to spread fire under fault or
overload conditions

9.14 Glow wire test P
Test performed on a complete RCCB P
Glow-wire test: (960 + 15) °C for external parts of |960 °C (enclosure) P
insulating material retaining current-carrying parts
or parts of the protective circuit in position
Glow-wire test: (650 + 10) °C for all other external |650 °C (handle) P
parts insulating material
No visible flames, no sustained glowing, or P
flames and glowing extinguish within 30 s after No flame P
FEMOVAl ..
No ignition of tissue paper or scorching of the P
pinewood board
TEST SEQUENCE A; (1 sample)
3P+N, 100 A, Type AC, 30 mA

6. Marking
a) manufacturer's name or trademark ................... |CNC
b) type designation, catalogue number or serial
number .......cccooeieiiiiiee e . | YCB7RL-100
c) rated voltage(s) (V) .ccccooeeeeiiiiiciiiieneeennneenee . | 400/415V P
d) rated frequency (Hz) ......cccccceviviinveeneeennnnnnnne. .. | 50HZ/60HZ N/A
e) rated current (A) ..ot | 1000A P
f) rated residual operating current (A) ................... [30 mA P
h) rated making and breaking capacity (A) .......... |630A P
j) degree of protection ........ccccoceeveeviiiieeniieeennne. . | IP20 N/A
K) pOSition Of USE ....cccvviiiiieiiiiiiiiiiieeeeiiiieee N/A
[) rated residual making and breaking capacity (A) |630A P
m) symbol S for type S N/A
n) symbol of the method of operation ..................: N/A
0) operating means of test device ............ccoeuveeeees | T P
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Clause Requirement + Test Result - Remark Verdict
P) Wiring diagram ........ccooivviieiiiiiieieie e P
g) operating characteristic ............ccccvvvvveeeenvicinnnns N~ P
Marking on the RCCB itself or on nameplate or e), f), o) and q) are legible P
nameplates attached to the RCCB and located so |when the RCCB is installed.
that for small devices at least e), f), 0) and q) (only
for type A) are legible when the RCCB is installed :
Joule integral withstand capacity (A2S) ................: N/A
Peak current withstand capacity (A) .........ccceennl! N/A
Time delay when opening in case of failure of the |[Without time-delay N/A
line voltage (S) .....ccoeeveeeeiiiii
Open position indicated by "0" and closed position [O /1 P
DY 1 e
For push-buttons the OFF push-button shall either N/A
be red or marked with "0" .........ccoceiiiiiii
If necessary to distinguish between supply and N/A
load terminals they shall be clearly marked .........:
Terminals for neutral conductor marked by "N" P
Terminals for protective conductor marked by N/A
[symbol IEC 417-5019 a]
Marking indelible, easy legible and not on P
removable parts

9.3 Test: 15 s with water, 15 s with hexane P
For universal terminals (rigid-solid, rigid-stranded P
and flexible conductors:
- no markings P
For non-universal terminals: N/A
- terminals for rigid-solid conductors only, marked N/A

by the letters “s” or “sol”
- terminals for rigid (solid and stranded) N/A
conductors
only, marked by the letter “r’

marking on the RCCB or if the space available is N/A
not sufficient, on the smallest package unit or in
technical information

8. Requirements for construction and operation

8.1.1 General
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Clause

Requirement + Test

Result - Remark

Verdict

Residual current detection is located between the

incoming and outgoing terminals

Not possible to alter the operating characteristics
by means of external interventions other than those
specifically intended for changing the setting of the

residual operating current

N/A

Changing from one setting to another shall not be

possible without a tool

N/A

In case of an RCCB having multiple settings of
residual operating current the rating refers to

the highest setting

N/A

8.1.2

Mechanism

Moving contacts of all poles so mechanically
coupled that all poles except the switched neutral,

make and break substantially together

Switched neutral opens after and closes before

other poles

Compliance is checked by inspection and by
manual tests, using any appropriate means (e.g.:

indicator lights, oscilloscope, etc.)

Trip-free mechanism

9.15

Test: the RCCB is mounted and wired as in normal use

- test circuit according to fig. 4a

- aresidual current equal to 1,5 Ian is passed by
closing S2, the RCCB having been closed and the
operating means being held in the closed position.
The RCCB shall trip

- test repeated by moving the operating means
slowly (1 s) to a position where the current starts to

flow. Tripping shall occur without further movement

8.1.2

Possible to switch on and off by hand

No intermediate positions of the contacts

In the open position isolation distance in
accordance with the requirements necessary to

satisfy the isolating function
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Requirement + Test

Result - Remark

Verdict

Indication of the open and closed position of the
main contacts shall be provided by one or both of

the following means:

- the position of the actuator (this being preferred)

- a separate mechanical indicator

If a separate mechanical indicator is used, this
shall show the colour red for the closed position

and the colour green for the open position

means of indication of the contact position shall be
reliable

-checked by inspection and by the tests of 9.15

RCCBs shall be designed so that the actuator,
front plate or cover can only be correctly fitted in a
manner which ensures correct indication of the
contact position

-checked by inspection and by the tests of 9.11

When means are provided or specified by the
manufacturer to lock the operating means in the
open position: locking only possible when the main

contacts are in the open position

N/A

If the operating means is used for indication, it
shall, when released, automatically take up the
position to that of the moving contacts; the
operating means shall have two distinct rest
positions except that for automatic opening a third
distinct position may be provided, when necessary

to reset before reclosing

For RCCBs functionally dependent on line voltage,
reclosing automatically when the line voltage is
restored after failure, the operating means shall
remain in the ON position and the contacts shall
reclose automatically unless the operating means

has been placed in the OFF position

N/A

When an indicator light is used this shall be lit

when the RCCB is in the closed position

N/A
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The indicator light shall not be the only means to N/A
indicate the closed position
The action of the mechanism shall not be N/A

influenced by the position of enclosures or covers

and shall be independent of any removable part.

If the cover is used as a guiding means for push- P
buttons, it shall not be possible to remove the

buttons from the outside

Operating means securely fixed; not possible to P

remove them without a tool

For "up-down" operating means the contacts shall P

be closed by the up movement

8.1.4 Screws, current-carrying parts and connections

8.14.1 Connections withstand mechanical stresses P

occurring in normal use

Screws for mounting the RCCB are not of thread- N/A
cutting type

9.4 Screws and nuts which are operated when P
mounting and connecting comply with the test of
9.4

Torque test:

- torque (Nm); 5/10 times; diameter (mm) ..........:. |2,5Nm; 5times; 2 5,88 mm P

- torgue (Nm); 5/10 times; diameter (mm) ...........: [5/10 N/A

- torgue (Nm); 5/10 times; diameter (mm) ...........: [5/10 N/A
8.14.2 Screws with a thread of insulating material N/A

operated when mounting the RCCB: correct

introduction ensured

8.1.4.3 Electrical connections: contact pressure not P
transmitted through insulating material unless there

is sufficient resilience in the metallic parts

8.1.4.4 Current-carrying parts including parts intended for =3
protective conductors, if any, shall be made of a
metal having, under the conditions occurring in the
equipment, mechanical strength, electrical
conductivity and resistance to corrosion adequate
for their intended use. Examples below:

- copper N/A
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- an alloy 58% copper for parts worked cold N/A
- an alloy 50% copper for other parts N/A
- other metal P
In case of using ferrous alloys or suitably coated Zn plated steel p

ferrous alloys, compliance to resistance to
corrosion is checked by a test of resistance to
rusting (see 9.25).

The requirements of this subclause do not apply to: P
contacts, magnetic circuits, heater elements,
bimetals, shunts, parts of electronic devices or to
screws, nuts, washers, clamping plates, similar
parts of terminals and parts of the test circuit

8.1.5 Terminals for external conductors P
Compliance is checked by inspection and by the =
tests as relevant for the type of connection:

9.5 for screw-type terminals =

by specific tests for plug-in or bolt-on RCCBs N/A

included in the standard

by the tests of Annexes J, K or L N/A
8.1.5.1 Terminals ensure the necessary contact pressure

9.5 Torgue test:

- torqgue (Nm); diameter (Mm) ........ccceeveveveenenee.s. | 2,5 Nm; 95,86 mm

- torque (Nm); diameter (Mm) ......ccoovoieiiiiinennnnl N/A

- torque (Nm); diameter (Mm) ......ccoovoieiiiiinennnnl N/A

- max. cross-sectional area (mm3) ...........ecceeeee.t. |35 —
9.5.1 Pull test:

Terminal shall be suitable for all types of
conductors: rigid (solid or stranded) and flexible,
unless otherwise specified by the manufacturer.

Min. cross-section solid / stranded / flexible (mm2): {1 mm?2

Max. cross-section solid / stranded / flexible (mmg?):|35mm?2

Torque 2/3 (NM) ..eeeeieeiee e :11,67Nm _
Pull for 1 min solid / stranded / flexible (N) ... : =)
During the test no noticeable move of conductor =
9.5.2 Torque test: P
- torque (2/3) (NM) .. | 1,67 —
- min. cross-sectional area (mm3?) ............cceeeeet. | 1,0 —
- max. cross-sectional area (mm?) ............eccee.....t. |35 —
The conductor shows no damage P
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Terminals have not worked loose and no damage P
953 Terminals fitted with the largest cross-section area _

specified in Table 6, for stranded and/or flexible
copper conductor.

Max. cross-section stranded (mm?) ..............cceeeee... '35

Max. cross-section flexible (mm2) ...........cccceeevinen. |25

Torque 2/3 (Nm) ...................................................... . 1,67Nm _

After the test no strand of conductor escaped =}
outside

8.1.5.2 RCCBs shall be provided with:

- terminals which shall allow the connection of =)
copper conductors having nominal cross-
sectional areas as shown in Table 6

Rated current (A) Range of nominal cross P
sections
to be clamped* (mmg?)

Rigid (solid Flexible

or stranded) conductors

conductors
< 13 1 to25 1 to25
>13<16 1 to4 1 to4
>16<25 15 to 6 15 to 6
>25<32 2,5 to 10 25 to 6 1 to 6 mmz(solid)
>32<50 4 to 16 4 to 10 )
> 50 < 80 10 to 25 10 to 16 1,5 1035 mm? (stranded)
>80<100 16 to 35 16 to 25 1 to 25 mmz2 (flexible)
>100<125 24 to 50 25 to 35
*It is required that, for current ratings up to and P

including 50 A, terminals be designed to clamp
solid conductors as well as rigid stranded
conductors. Nevertheless, it is permitted that
terminals for conductors having cross-sections
from 1 mm?2 up to 6 mm?2 be designed to clamp
solid conductors only.

- or terminals for external untreated aluminium N/A
conductors and with aluminium screw-type
terminals for use with copper or with aluminium
conductors according to Annex L.

8.1.5.3 Means for clamping the conductors in the terminals P
do not serve to fix any other component (see tests
of 9.5)

8.1.5.4 Terminals for In < 32 A allow the connection of P

conductors without special preparation
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Requirement + Test

Result - Remark

Verdict

8.1.5.5

Terminals shall have adequate mechanical
strength and metric ISO thread or equivalent (see
tests of 9.4 and 9.5.1)

8.1.5.6

Clamping of conductor without undue damage to

conductor (see tests of 9.5.2)

8.1.5.7

Clamping of conductor reliably and between metal

surfaces (see tests of 9.4 and 9.5.1)

8.1.5.8

Terminals so designed or positioned that no
conductor can slip out while the clamping screws

or nuts are tightened (see tests of 9.5.3.)

8.1.5.9

Terminals so fixed or located that they do not work
loose when the clamping screws or nuts are

tightened or loosened (see tests of 9.4)

8.1.5.10

Clamping screws or nuts of terminals for the
protective conductors adequately secured against
accidental loosening and not possible to unclamp

without a tool

N/A

8.15.11

Screws and nuts of terminals for external
conductors shall be in engagement with a metal
thread and the screws shall not be of the tapping

screw type

8.2

Protection against electric shock

Live parts not accessible in normal use

For RCCBs other than plug-in type, external parts,
other than screws or other means for fixing covers,
which are accessible in normal use shall be of
insulating material or be lined throughout with

insulating material

Lining reliably fixed

N/A

Lining has adequate thickness and mechanical

strength

N/A

Inlet openings for cables or conduits shall be of
insulating material or be provided with bushings or

similar devices of insulating material

N/A

Such devices shall be reliably fixed

N/A
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Such devices shall have adequate mechanical N/A
strength
For plug-in RCCBs, external parts, other than N/A

screws or other means for fixing covers, which are

accessible, shall be of insulating material

Metallic operating means insulated from live parts N/A

Metal parts of the mechanism not accessible, N/A
insulated from accessible metal parts, from metal
frames (for flush-type), from screws or other means

for fixing the base and from metal plates

Possible to replace plug-in RCCBs easily without N/A

touching live parts

Lacquer or enamel not considered to provide P

adequate insulation

9.6 Test: verify with test finger, 1 min with a force of P
75N
Enclosures or covers not deformed to such an P

extent that live parts can be touched

8.9 Resistance to heat

RCCB sufficiently resistant to heat

9.13.1 Test: 1 h; test temperature (°C): (100 £ 2) °C for 100 °C +#o-=C P
not removable covers or (70 £+ 2)°C for removable

No change impairing further use and no flow of P

sealing compound so that live parts are exposed

No access to live parts even if the test finger is P

applied with a force not exceeding 5 N

The RCCB shall trip with a test current of 1,25 lan P

(L0 P PPPPP

Marking still legible after test P
9.13.2 Ball-pressure test for external parts of insulating P

material (parts retaining live parts in position); test

temperature: 125 °C + 2°C for 1 h; diameter of Enclosure, 125 °C

impression (MmM): <2 MM ..oovcvveeviiiieeniieeenneeee. s 1,02 mm

TRF No. IEC61008_1H




Page 29 of 367

Report No. CN24Q8W6 001

IEC 61008-1

Clause

Requirement + Test

Result - Remark

Verdict

9.13.3

Ball-pressure test for external parts of insulating
material (parts not retaining live parts in position);
test temperature (°C): (70 = 2)°C or (40 £ 2) °C

+ max. temperature rise of 9.8; diameter of

impression (MMmM): <2 MM ..o

Handle, 70 °C
1,22mm

8.1.3

Clearances and creepage distances (internal and ex

ternal parts)

The minimum required clearances and creepage
distances are based on the RCCB being designed
for operating in an environment with pollution
degree 2

Compliance for item 1 in is checked by
measurement and by the test of 9.7.7.4.1 and
9.7.7.4.2. The test is carried out with samples not
submitted to the humidity treatment described in
9.7.1.

The clearances of items 2 and 4 (except accessible
surface after installation) may be reduced provided
that the measured clearances are not shorter than
the minimum allowed in IEC 60664-1 for
homogenous field conditions.

N/A

In this case, after the humidity treatment in 9.7.1,
compliance for item 2 and 4 and arrangements of
9.7.2 items b), ¢), d) and e) is checked:

- Tests according to 9.7.2 to 9.7.6 as applicable

- Test according to 9.7.7.2 with test voltages acc.
Table 16 with test arrangements of 9.7.2 items
b), c), d), e)

If measurement does not show any reduced
clearance, test 9.7.7.2 is not applied

Compliance for item 3, checked by measurement

Parts of PCBs connected to the live parts protected
against pollution by the use of a type 2 protection
according to IEC 60664-3 are exempt from this
verification

N/A

The insulating materials are classified into Material
Groups on the basis of their comparative tracking
index (CTI) acc. to IEC 60664-1 and measured
according to IEC 60112

lla

Clearances [mm] Uimp

4kV (see table 5)
2,5kV(see table 5)

X
0

Minimum clearances (see table 5)

minimum clearances [mm]
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1. between live parts which are separated when p
the main contacts are in the open position 6,48
2. between live parts of different polarity 11,92 p
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV
4. between live parts and: P
- accessible surfaces of operating means 20,94 )
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted 18,96 )
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts N/A
- metal frames supporting flush-type RCCBs N/A
Minimum creepage distances (see table 5) -
Material group no [ =
na X
I ]
I 0
minimum creepage distances .
[mm]
1. between live parts which are separated when P
the main contacts are in the open position 23,34
2. between live parts of different polarity 20,66
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV
4. between live parts and: p
- accessible surfaces of operating means 30,12 P
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted 28,44 =
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts 30,12 =3
- metal frames supporting flush-type RCCBs N/A
9.25 Test of resistance to rusting: --
- 10 min immersed in a cold chemical degreaser =3

such as methyl-chloroform or refined petrol
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- 10 min immersed in a 10% solution of .ammonium p
chloride in water at 20°C+5°C
- 10 min in a box containing air saturated with P
moisture at 20°C+5°C
- 10 min at 100°C p
No sign of rust
TEST SEQUENCE A; (3 samples)
8.10 Resistance to abnormal heat and fire P
External parts of insulating material shall not be P

liable to ignite and to spread fire under fault or

overload conditions

9.14 Glow wire test P
Test performed on a complete RCCB P
Glow-wire test: (960 + 15) °C for external parts of |960 °C (enclosure) P

insulating material retaining current-carrying parts

or parts of the protective circuit in position

Glow-wire test: (650 + 10) °C for all other external |650 °C (handle) P

parts insulating material

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

No ignition of tissue paper or scorching of the P

pinewood board
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TEST SEQUENCE B (3 samples)
2P, 100 A, Type AC, 30 mA
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION -
8.3 DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY -
RCCBs have adequate dielectric properties P
9.7 TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY -
9.7.7.4 VERIFICATION OF RESISTANCE OF THE INSULATION OF OPEN CONTACT AND P

BASIC INSULATION AGAINST AN IMPULSE VOLTAGE IN NORMAL CONDITIONS

These tests are not preceded by the humidity P
treatment described in 9.7.1.

The test is carried out on an RCCB fixed on a P
metal support

The impulses are given by a generator producing P
positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us

The shape of the impulses is adjusted with the P
RCCB under test connected to the impulse

generator.

For RCCBs with incorporated surge arresters that N/A

cannot be disconnected, the shape of the impulses
is adjusted without connection of the RCCB to the
impulse generator.

rated impulse withstand voltage [kV]: 4,0kv -
see level of test laboratory [m] 20m -
test voltage (acc. Table 22) [kV]: 6,2kV -

9.7.7.4.2 RCCB in open position (contacts in open position)

The impulses are applied between:

the line terminals connected together and the load
terminals connected together

9.7.7.4.3 RCCB in closed position

All components bridging the basic insulation
disconnected

A first series of tests is made applying the impulse P
voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal(s) intended for
the protective conductor(s), if any

A second series of tests is made applying the P
impulse voltage between the phase pole(s),
connected together, and the neutral pole (or path)
of the RCCB
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Five positive impulses and five negative impulses P
are applied, the interval between consecutive
impulses being at least 1 s for impulses of the
same polarity and being at least 10 s for impulses
of the opposite polarity.

no disruptive discharges during the test P

9.7.75 VERIFICATION OF THE BEHAVIOUR OF --
COMPONENTS BRIDGING THE BASIC
INSULATION

A new RCCB sample is tested

Test only performed on RCCBs, where
components bridging the basic insulation have
been disconnected during the impulse voltage test
0f9.7.7.4.3

test voltage 1200V+Uo 1450V

The voltage is applied during 5s between the
phase pole(s) and the neutral pole (or path)
connected together and the metal support
connected to the terminal(s) intended for the
prospective conductor(s), if any

after test, no component bridging the basic P
insulation should show a visible alteration.

Then, the equipment is connected to the mains P
acc. manufacturer’s instruction

The RCCB shall trip with a test current of 1,25 Ian [ms] --

Test switch Sz and RCCB in the closed position,
test voltage established by closing the test switch

Si1.
9.7.1 RESISTANCE TO HUMIDITY
9.7.1.1 Parts which can be removed without a tool are

removed, spring lids kept open, inlet openings are
left open and if knock-outs one is opened.

9.7.1.2 Test conditions: 48h --
48 h in humidity cabinet 93...94%
RH = 91% to 95% 28...29 °C
T=20to 30°C +1°C
9.7.1.4 The samples show no damage P
9.7.2 Insulation resistance of the main circuit measured --

between 30 and 60 min after this treatment with
500 V DC after 5 s:

a) between the terminals which are electrically B1- >500 MQ p
connected together when the RCCB is in the
Closed POSIION ......eveeeeeeeeeeeeeeeeeeeeeren, >2 MQ|B2- >500 MQ
B3 - > 500 MQ
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b) between each pole and the others connected B1- > 500 MQ p
together (electronic components, connected
between current path being disconnected)> 2 MQ | B2 - > 500 MQ
B3 - >500 MQ
c) between all poles connected together and the B1- >500 MQ )
frame oo >5MQ
B2 - > 500 MQ
B3 - > 500 MQ
d) between metal parts of the mechanism and B1 - N/A
the frame ..., >5MQ
B2 -
B3 -
e) between the frame and a metal foil in contact B1 - N/A
with the inner surface of the lining of insulating
MALErAl ... .eeevreeiiiiiiiiieee e >5MQ|B2-
B3 -
9.7.3 Dielectric strength of the main circuit measured --
with an AC voltage (45-65Hz) for 1 min:
a) electronic components disconnected ....... 2000 V|B1 - 2000V )
B2 -2000 V
B3 -2000 V
b) electronic components disconnected ....... 2000 V|B1 - 2000V P
B2 - 2000V
B3 -2000 V
¢) electronic components disconnected........ 2000 V|B1 - 2000V P
B2 - 2000 V
B3 -2000 V
d) electronic components disconnected ....... 2000V g1 — N/A
B2 -
B3 -
e) electronic components disconnected ....... 2500V g1 - N/A
B2 -
B3 -
No flashover or breakdown =
9.7.4 Insulation resistance of auxiliary circuits measured --
with 500 V DC after 1 min:
1) between all auxiliary circuits and B1 - N/A
the frame (MQY) ....coooeriiiiii e, >2 MQ
B2 -
B3 -
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2) between each part of the auxiliary circuits
which might be isolated from the other parts
and the whole of the other parts connected

together (MQY) ....oovvveveeiiiiieeee e, >2 MQ

Bl -
B2 -
B3 -

N/A

Dielectric strength of auxiliary circuits measured
with an AC voltage at rated frequency for 1 min:

Rated voltage of
auxiliary circuits
(a.c.ord.c))

<30
>30<50
>50<110
> 110 < 250
> 250 <500

Test voltage (V)

600
1000
1500
2000
2500

1) between all auxiliary circuits and the frame

B1-
B2 -
B3 -

N/A

2) between each part of the auxiliary circuits
which might be isolated from the other parts
and the whole of the other parts connected
together

B1-
B2 -
B3 -

N/A

No flashover or perforation

9.7.7.2

Verification of clearances with the impulse
withstand voltage

If the measurement of clearances of items 2 and 4
in Table 5 shows a reduction of the required length,
this test applies.

The test is carried out on an RCCB fixed on a
metal support and being in the closed position

The impulses are given by a generator producing
positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us

The shape of the impulses is adjusted with the
RCCB under test connected to the impulse
generator.

For RCCBs with incorporated surge arresters that
cannot be disconnected, the shape of the impulses
is adjusted without connection of the RCCB to the
impulse generator.

test performed with:

- surge impedance of the test apparatus <500Q
and surge protective devices disconnected
before
testing or
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- hybrid generator with an surge impedance of 2 Q P
and surge protective devices not disconnected
before testing
rated impulse withstand voltage [kV]: 4,0 --
see level of test laboratory [m] 20 --
test voltage (acc. Table 16) [kV]: 6,2 -
A first series of tests is made applying the impulse P
voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal(s) intended for
the protective conductor(s), if any
A second series of tests is made applying the P
impulse voltage between the phase pole(s),
connected together, and the neutral pole (or path)
of the RCCB
A third series of tests is made applying the impulse P
voltage between (and not tested during the two first
sequences described here above):
b) between each pole and the others connected B1 — 6,2kV P
together (electronic components, connected
between current path being disconnected) B2 - 6,2kV
B3 — 6,2kV
c) between all poles connected together and the |gq _ 6,2kV P
frame
B2 — 6,2kV
B3 — 6,2kV
d) between metal parts of the mechanism and B1 - N/A
the frame
B2 -
B3 -
e) between the frame and a metal foil in contact B1 — 6.2kV P
with the inner surface of the lining of insulating ’
material B2 — 6,2kV
B3 - 6,2kV
Five positive impulses and five negative impulses P
are applied, the interval between consecutive
impulses being at least 1 s for impulses of the
same polarity and being at least 10 s for impulses
of the opposite polarity.
no disruptive discharges during the test P
9.7.5 Secondary circuit of detection transformers --
No insulation test, provided that no connection with N/A

accessible metal parts or with protective conductor
or live parts exists.
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9.7.6 Capability of control circuits connected to the main --
circuit of withstanding high DC voltages due to
insulation measurements

RCCB fixed on metal support in closed position P
with all control circuits connected as in service.

Open test voltage 600 V +25 /-0 V B1 — 600V P
Maximum ripple 5%

Short-circuit current 12 mA +2 / -0 mA B2 - 600V

Applied for 1 min B3 — 600V

between each pole and the other poles connected
together to the frame.

Type INn A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
Ian 2 Ian 5 Ian 5 Ian 5A- 500A --
or 200A,
0,25A b)
a)
General| Any | <0,03| 0,3 0,15 -- 0,04 0,04 | 0,04 --
value
Max.
break
0,03 0,3 0,15 -- 0,04 0,04 | 0,04 times --
>0,03 | 0,3 0,15 0,04 -- 0,04 | 0,04 --
S >25 | >0,03| 0,5 0,2 0,15 -- 0,15 0,15 Max. --
break
times
0,13 | 0,06 0,05 -- 0,04 | 0,04 Min. --
non-
actuati
ng
times

a) value to be decided by the manufacturer for this -
test

b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4

9.9.2.3 Verification of the correct operation in case of =)
sudden appearance of residual current by closing
S1, (S2 and RCCB in closed position):

Maximum break times at: -

- lan (Ms) B1-28 P
B2-27
B3-28

- 2 Ian(ms) B1-16 P
B2-16
B3-15
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- 5 Ian or (Ms) B1-13 P
B2-12
B3-14

- 0,25 A (ms) B1 - N/A
B2 -
B3 -

- 500A (ms) B1-13 P
B2-12
B3-13

No value exceeds the relevant specified limiting p

value

Additional test for type S: --

Minimum non-actuating time at: --

S AN (MS) i 0,13s|p1 - N/A
B2 -
B3 -

= 21aN (MS) o 0,06 s|p1 - N/A
B2 -
B3 -

=5 IAN (MS) o 0,05s|p1 - N/A
B2 -
B3 -

=500 A (MS) ..o 0,04s|pg1 - N/A
B2 -
B3 -

The test switch Si1 and the RCCB being in the N/A

closed position, the test voltage is suddenly

established by closing the test switch Sz for min.

non-operating times acc. table 2

No tripping during tests N/A
8.4 Temperature rise --

Temperature rises do not exceed the limiting P

values stated in table 7.

Cross-section (mm?2) 35mmz2 --
9.8.1 Ambient air temperature (°C) 23°C --
9.8.2 Test current In (A) until steady state values are 100A --

reached.

Four pole RCCBs: N/A
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Current passing through N/A
- 3 phase poles (1) N/A
- neutral and adjacent pole (2) N/A
Parts ... Temperature rise K P
Terminals for external connections (K)................ 65(B1-420 p
B2 -44,5
B3-42.2
External parts liable to be touched during manual |g1_gg )
operation of the RCCB, including operating means ’
of insulating material and metallic means for B2-10,1
coupling insulated operating means of several
B3-8,7
POIES (K)o, 40
External metallic parts of operating means (K).... 25|g1 - N/A
B2 -
B3 -
Other e_xtemal parts, incIL_Jding that facg of the B1-228 P
RCCB in direct contact with the mounting surface
(K) coeeeietee et 60|B2-24,2
B3 —23,6
8.16 Reliability -
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 + 2°C --
Cross-section (MM?2) .......ccevvveeeeiieeeieeeiieeeeeeeeeeeeeeeeens ;1 35mmz2 --
Torque 2/3 (NM) .ooveeieeciie e :11,67Nm -
Test CUIMTENt IN (A) weveeeeeeeiiiiiee e :| 100A --
- with current passing ........cccccoeeeeeeieii. 21h P
- WIthOUL CUMeNt.....oooiiiiiiieec e 3h P
For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles loaded
At the end of the last period of 21 h with current B1—451 =
passing the temperature rise of the terminals shall ’
not exceed 65K (K) B2 -45,9
B3 —45,7
After cool down the RCCB shall trip with a test B1 — ok =
current of 1,25 Ian - break time not exceeding the
value for lan in table 2 (ms) B2 - ok
B3 — ok
Test switch Sz and RCCB in the closed position, P
test voltage established by closing the test switch
S1.
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9.23

Verification of ageing of electronic components

168 h at 40 £ 2°C i :

40°C

Test CUrrent IN (A) .veeeeeiiieeeeiee e :

100A

Cross-section (IMM?) .......ccoiiiiieiiiiee e :

35mm?

Electronic parts at 1,1 UN.....cccooeeiiiiiiiieeecee :

264V

After cool down:

- electronic parts show no damage

The RCCB shall trip with a test current of 1,25 Ian -
break time not exceeding the value for Ian in table 2
(ms)

B1 - ok
B2 — ok
B3 — ok

Test switch Sz and RCCB in the closed position,
test voltage established by closing the test switch
S1

TEST SEQUENCE B (3 samples)
3P+N, 100A, Type AC, 30 mA

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

RCCBs have adequate dielectric properties

9.7

TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

9.7.7.4

VERIFICATION OF RESISTANCE OF THE INSULATION OF OPEN CONTACT AND
BASIC INSULATION AGAINST AN IMPULSE VOLTAGE IN NORMAL CONDITIONS

These tests are not preceded by the humidity
treatment described in 9.7.1.

The test is carried out on an RCCB fixed on a
metal support

The impulses are given by a generator producing
positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us

The shape of the impulses is adjusted with the
RCCB under test connected to the impulse
generator.

For RCCBs with incorporated surge arresters that
cannot be disconnected, the shape of the impulses
is adjusted without connection of the RCCB to the
impulse generator.

N/A

rated impulse withstand voltage [kV]: 4,0kV --
see level of test laboratory [m] 20m --
test voltage (acc. Table 22) [kV]: 6,2kV --
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9.7.7.4.2 RCCB in open position (contacts in open position)

The impulses are applied between:

the line terminals connected together and the load
terminals connected together

9.7.7.4.3 RCCB in closed position

All components bridging the basic insulation
disconnected

A first series of tests is made applying the impulse P
voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal(s) intended for
the protective conductor(s), if any

A second series of tests is made applying the P
impulse voltage between the phase pole(s),
connected together, and the neutral pole (or path)
of the RCCB

Five positive impulses and five negative impulses P
are applied, the interval between consecutive
impulses being at least 1 s for impulses of the
same polarity and being at least 10 s for impulses
of the opposite polarity.

no disruptive discharges during the test P

9.7.75 VERIFICATION OF THE BEHAVIOUR OF --
COMPONENTS BRIDGING THE BASIC
INSULATION

A new RCCB sample is tested

Test only performed on RCCBs, where
components bridging the basic insulation have
been disconnected during the impulse voltage test
0f9.7.7.4.3

test voltage 1200V+Uo 1450V

The voltage is applied during 5s between the
phase pole(s) and the neutral pole (or path)
connected together and the metal support
connected to the terminal(s) intended for the
prospective conductor(s), if any

after test, no component bridging the basic P
insulation should show a visible alteration.

Then, the equipment is connected to the mains P
acc. manufacturer’s instruction

The RCCB shall trip with a test current of 1,25 Ian [ms] --

Test switch Sz and RCCB in the closed position,
test voltage established by closing the test switch
S1.
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9.7.1 RESISTANCE TO HUMIDITY P
9.71.1 Parts which can be removed without a tool are
removed, spring lids kept open, inlet openings are
left open and if knock-outs one is opened.
9.7.1.2 Test conditions: 48h --
48 h in humidity cabinet 93...94%
RH =91% to 95% 28...29 °C
T=20t030°C +1°C
9.7.1.4 The samples show no damage P
9.7.2 Insulation resistance of the main circuit measured -
between 30 and 60 min after this treatment with
500 V DC after 5 s:
a) between the terminals which are electrically B1- > 500 MQ P
connected together when the RCCB is in the
closed POSHION ...........cooveeeeeeeeeereereeee, >2 MQ|B2- >500 MQ
B3 - > 500 MQ
b) between each pole and the others connected B1- > 500 MQ p
together (electronic components, connected
between current path being disconnected)> 2 MQ | B2 - > 500 MQ
B3 - > 500 MQ
c) between all poles connected together and the B1 - > 500 MQ P
frame ..o >5MQ
B2 - > 500 MQ
B3 - > 500 MQ
d) between metal parts of the mechanism and B1 - N/A
the frame ... >5MQ
B2 -
B3 -
e) between the frame and a metal foil in contact B1 - N/A
with the inner surface of the lining of insulating
MALEMTAL ... >5MQ|B2-
B3 -
9.7.3 Dielectric strength of the main circuit measured --
with an AC voltage (45-65Hz) for 1 min:
a) electronic components disconnected ....... 2000V |B1 - 2000V P
B2 - 2000 V
B3 -2000V
b) electronic components disconnected ....... 2000 V|B1 =2000V P
B2 - 2000 V
B3 -2000V
c) electronic components disconnected........ 2000 V|B1 -2000V P
B2 - 2000 V
B3 -2000 V
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d) electronic components disconnected ....... 2000V |g1 - N/A
B2 -
B3 -
e) electronic components disconnected ....... 2500V g1 - N/A
B2 -
B3 -
No flashover or breakdown p
9.7.4 Insulation resistance of auxiliary circuits measured --
with 500 V DC after 1 min:
1) between all auxiliary circuits and B1 - N/A
the frame (MQ) ......oovviiiiiiiie e, >2 MQ
B2 -
B3 -
2) between each part of the auxiliary circuits B1 - N/A
which might be isolated from the other parts
and the whole of the other parts connected B2 -
together (MQ) .....oovvvvvveeeeieieeeeeeeeeeeeeeeeeeeeees 22MQ g3
Dielectric strength of auxiliary circuits measured -
with an AC voltage at rated frequency for 1 min:
Rated voltage of Test voltage (V) --
auxiliary circuits
(a.c.ord.c))
<30 600
>30<50 1000
>50<110 1500
> 110 <250 2000
> 250 < 500 2500 v
1) between all auxiliary circuits and the frame B1 - N/A
B2 -
B3 -
2) between each part of the auxiliary circuits B1 - N/A
which might be isolated from the other parts
and the whole of the other parts connected B2 -
together B3 -
No flashover or perforation N/A
9.7.7.2 Verification of clearances with the impulse --
withstand voltage
If the measurement of clearances of items 2 and 4 -
in Table 5 shows a reduction of the required length,
this test applies.
The test is carried out on an RCCB fixed on a P
metal support and being in the closed position
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The impulses are given by a generator producing
positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us

The shape of the impulses is adjusted with the
RCCB under test connected to the impulse
generator.

For RCCBs with incorporated surge arresters that
cannot be disconnected, the shape of the impulses
is adjusted without connection of the RCCB to the
impulse generator.

test performed with:

- surge impedance of the test apparatus <5000
and surge protective devices disconnected
before
testing or

- hybrid generator with an surge impedance of 2 Q
and surge protective devices not disconnected
before testing

rated impulse withstand voltage [kV]:

4,0

see level of test laboratory [m]

20

test voltage (acc. Table 16) [kV]:

6,2

A first series of tests is made applying the impulse
voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal(s) intended for
the protective conductor(s), if any

A second series of tests is made applying the
impulse voltage between the phase pole(s),
connected together, and the neutral pole (or path)
of the RCCB

A third series of tests is made applying the impulse
voltage between (and not tested during the two first
sequences described here above):

b) between each pole and the others connected
together (electronic components, connected
between current path being disconnected)

B1-6,10 kV
B2-6,11 kV
B3 -6,10 kV

c) between all poles connected together and the
frame

B1-6,10 kV
B2-6,11 kV
B3 -6,10 kV

d) between metal parts of the mechanism and
the frame

B1 -
B2 -
B3 -

N/A
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e) between the frame and a metal foil in contact B1 — 6.2kV P
with the inner surface of the lining of insulating
material B2 - 6,2kV
B3 — 6,2kV
Five positive impulses and five negative impulses P
are applied, the interval between consecutive
impulses being at least 1 s for impulses of the
same polarity and being at least 10 s for impulses
of the opposite polarity.
no disruptive discharges during the test P
9.7.5 Secondary circuit of detection transformers --
No insulation test, provided that no connection with N/A
accessible metal parts or with protective conductor
or live parts exists.
9.7.6 Capability of control circuits connected to the main --
circuit of withstanding high DC voltages due to
insulation measurements
RCCB fixed on metal support in closed position P
with all control circuits connected as in service.
Open test voltage 600 V +25 /-0 V B1 — 600V P
Maximum ripple 5%
Short-circuit current 12 mA +2 /-0 mA B2 — 600V
Applied for 1 min _
between each pole and the other poles connected B3 - 600V
together to the frame.
Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
lan 2 lan 5 lan 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General| Any | <0,03 0,3 0,15 -- 0,04 0,04 0,04 --
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03| 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 0,05 - 0,04 | 0,04 Min. -
non-
actuati
ng
times

a) value to be decided by the manufacturer for this --
test
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b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2.3 Verification of the correct operation in case of p
sudden appearance of residual current by closing
S1, (S2 and RCCB in closed position):
Maximum break times at: -
- lan (ms) B1-94 P
B2 -93
B3-95
- 2 Ian (ms) B1-40 P
B2 -41
B3 -40
- 5 lan OF (MS) B1-24 P
B2 -23
B3 -23
- 0,25 A (ms) B1- N/A
B2 -
B3 -
- 500A (ms) B1-22 P
B2 -23
B3 -22
No value exceeds the relevant specified limiting p
value
Additional test for type S: --
Minimum non-actuating time at: --
S 1AN (MS) e 0,13s|p1 - N/A
B2 -
B3 -
= 21aN (MS) o 0,06 s|p1 - N/A
B2 -
B3 -
=5 AN (MS) i 0,05s|p1 - N/A
B2 -
B3 -
10 [01 AN (1115 I 0,04s|g1 - N/A
B2 -
B3 -
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The test switch Si1 and the RCCB being in the N/A
closed position, the test voltage is suddenly
established by closing the test switch Sz for min.
non-operating times acc. table 2
No tripping during tests N/A
8.4 Temperature rise -
Temperature rises do not exceed the limiting P
values stated in table 7.
Cross-section (mm?2) 35mmz2 --
9.8.1 Ambient air temperature (°C) 25,8°C --
9.8.2 Test current In (A) until steady state values are 100A --
reached.
Four pole RCCBs:
Current passing through
- 3 phase poles (1)
- neutral and adjacent pole (2) N/A
Parts ... Temperature rise K P
Terminals for external connections (K)................ 65|81 -52 =
B2-54
B3 - 51
External parts liable to be touched during manual g1 _ 11,2 P
operation of the RCCB, including operating means
of insulating material and metallic means for B2-11,8
coupling insulated operating means of several B3-109
(010 L=T N (R 40 !
External metallic parts of operating means (K).... 25| g1 - N/A
B2 -
B3 -
Other external parts, including that face of the B1-26,6 P
RCCB in direct contact with the mounting surface
(K e, 60|B2-25,9
B3 - 26,3
8.16 Reliability --
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 + 2°C --
Cross-section (MM?2) .........eeeiieeiiniiiiiieeee e 11 35mm?2 --
Torque 2/3 (NM) ..ceoeieeiie e :11,67Nm -
Test CUrent IN (A) .veeeeeiieeeeiieee e | 100A --
- With current passing ......cccceevvevveieeeeeeeneininns 21h
- WIthOUt CUMreNt ..o 3h
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For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles loaded
At the end of the last period of 21 h with current B1-54,0 p
passing the temperature rise of the terminals shall
not exceed 65K (K) B2 -55,5
B3 -53,2
After cool down the RCCB shall trip with a test B1 - OK p
current of 1,25 Ian - break time not exceeding the
value for Ian in table 2 (ms) B2 - OK
B3 - OK
Test switch Sz and RCCB in the closed position, P
test voltage established by closing the test switch
S1.
9.23 Verification of ageing of electronic components --
168 h at 40+ 2°C..iiiiiiiiiie e :|40°C -
Test CUMTENt IN (A) weeeeeeieeiiiiieeee e | 100A --
Cross-section (MM?2) .......ccevvvvevevieeeieeeieeeeeeeeeeeeeeeee, ;1 35mmz2 --
Electronic parts at 1,1 UN.....cooocvvvreriieerenneeeenenee. 1457V --
After cool down:
- electronic parts show no damage
The RCCB shall trip with a test current of 1,25 Ian - |B1 = OK P
break time not exceeding the value for Ian in table 2
(ms) B2 - OK
B3 - 0K
Test switch Sz and RCCB in the closed position, P
test voltage established by closing the test switch
S1
TEST SEQUENCE C (3 samples) P
2P, 100A, type AC, 30 mA
8.6 Mechanical and electrical endurance P
RCCBs shall be capable of performing an adequate
number of mechanical and electrical operations
9.10 Test is made: P
-IN<25A;2s0n; 13S0Off oiiiiiiiiiiiiiiiiiii N/A
-IN>25A;250N;28SOff ..ooovvvviieiiiiiiiii P
Number of operating cycles: 2000 P

Test voltage Un (V); test current In (A);
€OS Phi 0,85-0,9 ..o

242 V; 63,; cos phi 0,87

TRF No. IEC61008_1H




Page 49 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
Cross-sectional area (mMm?) .......ccocoeevevevceeneeel. |35 —
RCCBs having lan > 0,010 A tested at: P
- 1000 cycles for manual operation ....................... |C1-0K
C2-0K
C3-0K
- 500 cycles by using the test device .................... |C1-0K P
C2-0K
C3-0K
- 500 cycles at a current of Ian «ccccevvvvveecveiieeveeen:. |C1=0K P
C2-0K
C3-0K
RCCBs having Ian £0,010 A tested at: N/A
- 500 cycles for manual operation .............cc..c......;.  |C1 - N/A
C2-
C3-
- 750 cycles by using the test device ....................  |C1 - N/A
C2-
C3-
- 750 cycles at a current of lan ccccoeveeeeieeveeeeeeel | C1 - N/A
C2-
C3-
Test is made without load using manual operation: P
-In< 25 A; 2000 cycles ....cceeevevveeevcieeecciiieeeeeees. | C1 - N/A
C2-
C3-
-In>25A; 1000 cycleS .....cccccevvevvvveeceeecieeeeees. | C1=0K P
C2-0K
C3-0K
After the test: P
- ho undue wear P
- no damage P
- no loosening of connections P
- no seepage of sealing compound P
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The RCCB shall trip with a test current of 1,25 lan C1-22)9 P
(IMS) ettt C2-23,0
C3-21,7
Dielectric strength test at a voltage of 900 V a.c. for 1 min: P
a) between open contacts........cccececcevvvcciveniicen:. |C1 =900V
C2-900V
C3-900V
b) between terminals (closed contacts) .............. |C1-900V P
C2-900V
C3-900V
c) between poles and frame..........cccceeveccveeeeeer. |C1 =900 V P
C2-900V
C3-900V
d) between metal parts of the mechanism and C1-900V P
the frame......cccoiiniieeeee . |C2 =900V
C3-900V
e) RCCBs with a metal enclosure........c.ccccecceeee.t |C1 - N/A
C2-
C3-
TEST SEQUENCE C (3 samples) P
3P+N, 100A, type AC, 30 mA
8.6 Mechanical and electrical endurance
RCCBs shall be capable of performing an adequate P
number of mechanical and electrical operations
9.10 Test is made: P
-IN<25A;2s0n; 13S0ff .ioiiiiiiiiiiiiiiii N/A
-IN>25A;250N;28SOff ..ooovvvvvieiiiiiiiii P
Number of operating cycles: 2000 P
Test voltage Un (V); test current In (A); —
€0S Phi 0,85-0,9 ..ocveeveiieiiiveiieiieesieesieeseeneees. | 415V 100A; cos phi 0,87
Cross-sectional area (Mm?) .....cccccocceeveviicvneeneees. |35 —
RCCBs having lsan > 0,010 A tested at: P
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- 1000 cycles for manual operation ......................  |C1-0K P
C2-0K
C3-0K
- 500 cycles by using the test device .................... |C1-0K P
C2-0K
C3-0K
- 500 cycles at a current of Ian «ccecevvvcvveiveiceeneeenn:. |C1=0K P
C2-0K
C3-0K
RCCBs having lan £0,010 A tested at: N/A
- 500 cycles for manual operation ..........ccc....oc....;. |C1 - N/A
C2-
C3-
- 750 cycles by using the test device .................... |C1- N/A
C2-
C3-
- 750 cycles at a current of lan wcocoeveeecveevieeeieel | C1 - N/A
C2-
C3-
Test is made without load using manual operation: P
-In <25 A; 2000 cycles ....ccccccvvvvevcveveveveenceneene. | C1 - N/A
C2-
C3-
-In>25A; 1000 cycleS .....cc.cceevevveeeceeeciieeeeees. | C1=0K P
C2-0K
C3-0K
After the test: P
- no undue wear P
- ho damage P
- no loosening of connections P
- no seepage of sealing compound P
The RCCB shall trip with a test current of 1,25 lan C1-0K P
(L) OSSOSO C2-0K
C3-0K
Dielectric strength test at a voltage of 900 V a.c. for 1 min: P
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a) between open contacts..........ccccceeveccveeeeeceeen:. |C1 =900V P
C2-900V
C3-900V
b) between terminals (closed contacts) .............. |C1-900V P
C2-900V
C3-900V
c) between poles and frame..........cccceevvccveeeeeeer. |C1 =900 V P
C2-900V
C3-900V
d) between metal parts of the mechanism and C1-900V P
the frame.....ccoocceiiicccc s | €2 =900 V
C3-900V
e) RCCBs with a metal enclosure.........ccccccecveeees [C1 - N/A
C2-
C3-
TEST SEQUENCE D (3 samples) (D0+D1+D2)
1P+N, 100A, Type AC, 30 mA
Tests “D0”
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..........cccceeeeiinil

Type INA lan A Standard values of break time and --
non-actuating time at a residual current equal to

Ian 2 IaN 51aNn 5 1aN 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 0,3 0,15 -- 0,04 0,04 0,04 --
value
Max.
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003 | 03 [ 015 | - | 004 | 004 | 0,04 g:ssg -
>0,03 0,3 0,15 0,04 - 0,04 0,04 ==
S >25 | >0,03 0,5 0,2 0,15 - 0,15 0,15 Max. —~
preak
times
013 | 006 | 005 | - | 004 | 004 | Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this —
test
b) The test are only made during verification of the =
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian Within 30 s D1-211 P
D3 -21,2
- tripping current between lano and lan (MA) .........: |D1- N/A
D2 -
D3 -
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-29 P
specified limiting value of Table 1 (ms) ................. |D2-27
D3 -28
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .ccccccoveveveerenees | D1 -28 P
D2 -27
D3 -29
- maximum break time (ms) at: 2 Ian ..cccoceeveveveees [D1 =16 P
D2 -17
D3-16
- maximum break time (ms) at: 5 lan ..cccceeevveeeees |[D1 =13 P
D2-13
D3-14
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- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A ................. |D1-11 P
D2 -12
D3-13
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 lan and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel |D1-10 P
between 5A and 200A) .......ccccccevviievieevicieeneeenn s |D2 =7
D3-12
- maximum break time (ms) at: __100____ A (value |D1-13 P
2 between 5A and 200A) ......oooiiiiieiiiiine e D2-10
D3 - 11
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,048 o D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
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The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .cc.ccoveveevverenes | D1 =29 P
D2 -28
D3 -28
- maximum break time (ms) at: 2 lan ...ccoevevevenn.s |D1 =17 P
D2 -17
D3-16
- maximum break time (ms) at: 5 lan ...cocceecvveveneees |[D1 =15 P
D2-14
D3-14
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ...........ccccccc | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |[D1-14 P
D2-13
D3-13
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: la: 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,048 o D2 -
D3 -
No tripping during the tests N/A
9.9.2.5 Tests repeated with the RCCB loaded with rated current: P
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- test current (A): In, the pole under test and one —
other pole loaded with rated current, the current 100
being established shortly before the test .............:
- cross-sectional area (mm32) .........ccccceeeeevecvvveene.. . |35 —
- the RCCB closes on Ian: no value exceeds the D1-29 P
specified limiting value of Table 1 (ms) ................ |D2-30
D3-29
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan .c...ccoevevverenees | D1 -28 P
D2-29
D3 -29
- maximum break time (ms) at: 2 lan ...ccccecvveeeee.s |[D1 =16 P
D2-15
D3-17
- maximum break time (ms) at: 5 lan ...cccceevvevnees (D1 =14 P
D2-14
D3-15
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccvviiinii s | D2 -
D3 -
- maximum break time (ms) at: 500 A ..................  |D1-12 P
D2-13
D3-13
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S i D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. [100
- cross-sectional area (MM?) ....ccooeevivveeeiineeent. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .c.ccccocevieveveees D1 =28 P
D2-29
D3-29
- maximum break time (ms) at: 2 Ian ...ccceeevvevnees D1 =16 P
D2-15
D3 - 17
- maximum break time (ms) at: 5 Ian ...cccceevvevnee.s (D1 =14 P
D2 -13
D3-14
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ..........ccccc | D2
D3 -
- maximum break time (ms) at: 500 A .................. [D1-12 P
D2 -13
D3-13
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
0,068 oo D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S i D2 -
D3 -
No tripping during the tests P
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. N/A
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components N/A
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits N/A
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) oo
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 lan for N/A
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o =0° (+/-) .oovviiiiiiieieccceee e | D1 = N/A
D2 -
D3 -
-angle o =90° (#/-) covviiiiiieeee e . | DT = N/A
D2 -
D3 -
-angle o = 135° (+/-) ocvevicieeeiiiiee e eeiieeeeeens. | D1 = N/A
D2 -
D3 -
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No value exceeds the relevant specified limiting N/A
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)

RCCBs with Ian < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) .............. |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 4 lan (+/-) ...t [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,5 Arms (+/-) ....: |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -

RCCBs with Isn = 0,03 A:

- maximum break time (ms) at: 1,4 Ian (+/-) .......... |[D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) .......... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,35 Arms (+/-) ... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) .........: |D1- N/A
D2 -
D3 -
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- maximum break time (ms) at: 2,8 lan (+/-) .........: D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) .............: |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) ...: [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
- testeurrent (A): IN e —
- steady increase from zero to: 1,4 Ian for N/A
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
—angle o =0° (H/-) o D1 - N/A
D2 -
D3 -
-angle o =90° (#/-) oo D1 - N/A
D2 -
D3 -
-angle o0 = 135° (#/-) i D1 - N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero N/A
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
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-angle a =0° (+/-) (-6 MA) oieiiiiiiiiiii N/A
No value exceeds the relevant specified limiting N/A
values
Tests “D0”

Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)

8.5 Operating characteristics
For multiple settings of lan tests are made for each N/A
setting

9.9.1 RCCB installed as for normal use, test circuit P

according to fig. 4

9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) oo

Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
lan 2 IaN 5 IaN 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 0,3 0,15 -- 0,04 0,04 0,04 --
value

Max.

break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. =

break

times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. =

non-

actuatin
g times
a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan to lan Within 30 s D1-21,2 P
D3 -21,1
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- tripping current between lano and lan (MA) .........: |D1-28 P
D2-29
D3 -28
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on lan: no value exceeds the D1-28 P
specified limiting value of Table 1 (ms) ................ |D2-29
D3 -28
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .ccccccovevivvvereees | D1 -28 P
D2 -27
D3 -29
- maximum break time (ms) at: 2 lan ...ccccecvveeeee.s |[D1 =16 P
D2-17
D3-16
- maximum break time (ms) at: 5 lan ..cccccveevveveee.s | D1 =13 P
D2-13
D3-14
- maximum break time (ms) at: 0,25 A (if N/A
APPICADIE) ...
- maximum break time (ms) at: 500 A .................. |[D1-11 P
D2-12
D3-13
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 lan and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel [D1-11 P
between 5A and 200A) .........cccccceeeeeviieeviveeeeee s | D210
D3-13
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- maximum break time (ms) at: __100____ A (value |D1-10 P
2 between 5A and 200A) ..o D2 -7
D3-12
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |[D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,045 i D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .cc.ccovevevvevenees |D1-28 P
D2 -29
D3 -29
- maximum break time (ms) at: 2 lan ...c.ccceevvevenees |[D1-18 P
D2 -17
D3-17
- maximum break time (ms) at: 5 lan .cccceceeveveveeees [D1 =16 P
D2-14
D3-13
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccvviiiiniieeeenn s | D2 -
D3 -
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- maximum break time (ms) at: 500 A ................... [D1-14 P
D2-13
D3-12
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |[D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,045 i D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM?3) ......cccccceveeeevviivnneeee. .. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .....ccoevevvverneens | D1 =27 P
D2 -29
D3 -28
- maximum break time (ms) at: 2 Ian «..cccevevvevenee.s D1 =16 P
D2-17
D3-16
- maximum break time (ms) at: 5 Ian ...cccevvvevnee.s (D1 =14 P
D2-15
D3-13
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccvviiiiii s [ D2 -
D3 -
- maximum break time (ms) at: 500 A .................. [D1-12 P
D2-14
D3-12
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
0,06 S oo D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S oo D2 -
D3 -
No tripping during the tests N/A
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. N/A
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components N/A
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits N/A
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..ol
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for N/A
lan > 0,01 A with 1,4 1an /30 Als (mA)

TRF No. IEC61008_1H




Page 66 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict

- steady increase from zero to: 2 lan for Ian < 0,01 A N/A

with 2 lan /30 A/s (mA)

-angle a=0° (+/-) .o eeiieeeeeens. | D1 = N/A
D2 -
D3 -

-angle o =90° (+/-) ccoooieiiiiii e eeiieeeeeens. | D1 = N/A
D2 -
D3 -

-angle o = 135° (+/-) .cevviiieieiiieee e eeiieeeeeens. | D1 = N/A
D2 -
D3 -

No value exceeds the relevant specified limiting N/A

values

9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)

RCCBs with Isn < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) .............. |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 4 lan (+/-) .............. |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 Arms (+/-) ...: |D1- N/A
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........: [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 2,8 Ian (+/-) .......... |[D1- N/A
D2 -
D3 -
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- maximum break time (ms) at: 0,35 Arms (+/-) ..: |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) .... |D1- N/A
D2 -
D3 -
RCCBs with Ian > 0,03 A:
- maximum break time (ms) at: 1,4 lan (+/-) .......... [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2,8 Ian (+/-) .......... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) .............. |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-testeurrent (A): N .o —
- steady increase from zero to: 1,4 lan for N/A
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o = 0° (H-) coiviiiiiieeeeeeseesee e . | DT = N/A
D2 -
D3 -
-angle o =90° (+/-) ccoooeeiiiiei e | D1 = N/A
D2 -
D3 -
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-angle o0 = 135° (+/-) eovieiiiiiivieeevee e [ D1 = N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero N/A
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 Ian for lan £ 0,01 A with 2 Ian /30 Als (MmA)
-angle a =0° (+/-) (-6 MA) .ol N/A
No value exceeds the relevant specified limiting N/A
values
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Tests "D1"
8.12 RCCBs functionally dependent on line voltage
RCCBs functionally dependent on the line voltage, N/A
shall operate correctly between 0,85 and 1,1 times
their rated voltage; voltage (V) ....c.cccoeccvvvvenneeennnnns
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the N/A
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: [D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
(V) oottt D2 -
D3 -
- tripping test at test voltage (V) with Isn and D1 - N/A
operating according to Table 1 (ms) ....................  [D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1- N/A
operating means below UX ......cccccccvvvvvvvvvvvvvvveennnns | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts ..............cccccceveveeent | D2 -
D3 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. N/A

values within the range indicated by the

manufacturer
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9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) ..o eeee e
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: N/A
9.9.2.1 - steady increase from 0,2 lan to lan Within 30 s D1 - N/A
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on Ian: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. |D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ......cccccceveveeent [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..ccceevvveeee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cccceeevvveeen s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .........ccccciiiiii e . [ D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
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Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccceeeevvivinnn s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...ccceevvvveeee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cccceevvveee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccciiiiii e . [ D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
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No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages P
9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse P
voltages
9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test)
One pole of the RCCB is submitted to 10 applications of a surge current according to P
the following requirements:
- peak value: 200 A + 10/0% 207 P
- virtual front time: 0,5 us + 30% 0,5 us P
- period of the following oscillatory wave: 10 us 10 us P
+ 20%
- each successive reverse peak: about 60% of the |[OK P
preceding peak
The polarity shall be inverted after every two OK P
applications
The interval between two consecutive applications |30 s P

shall be about 30 s
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During the test the RCCB shall not trip ................. |D1—not trip P
D2 - not trip
D3 - not trip
- break time (ms) at: lan «oocoveveivevieericievieevceeneenns. D1 -28 P
D2 -27
D3-29
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current)
9.19.2.1 |Test conditions P
One pole of the RCCB is submitted to 10 applications of a surge current according to P
the following requirements:
Peak value: 3000A +10/-0% 3,09kA P
Virtual front time: 0,8us + 20% 8 us P
Virtual time of half value: 20pus + 20% 20 us P
Peak of reverse current: less than 30 % of peak OK P
value
The polarity shall be inverted after every two OK P
applications
The interval between two consecutive applications |30s P
shall be about 30 s
9.19.2.2 S-type: During the test the RCCB shall not trip D1 - N/A
D2 -
D3 -
- break time (ms) at lan ..ccocveveveviieeiieeviieevieeneeens D1 - N/A
D2 -
D3 -
9.19.2.3 General type: During the test the RCCB may trip. P
After any tripping the RCCB shall be re-closed
- break time (ms) at lan v.oocovevvveeivieeeiviieeeevieeeenns. | D1 -28 P
D2 -28
D3 -27
Power factor obtained ..........cccoeceeiiciiieviieenen s 10,95 —
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn P
excluding the switched neutral pole
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During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1 mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
A) e e D1-0K P
D2 - OK
D3 - OK
D) e D1-0K P
D2 - 0K
D3 - OK
o) IR OPOTRT D1-0K P
D2 - 0K
D3 - OK
) o D1-0K P
D2 - 0K
D3 - 0K
2 USRS D1 - N/A
D2 -
D3 -
No flashover or breakdown ..............cccceecvveveeees |D1-0K P
D2 - OK
D3 - OK
Making and breaking InatUn ................ccceeeueee...s. |[D1=0K P
D2 - OK
D3 - OK
The RCCB shall trip with a test current of 1,25 lan D1-19 P
(IMS) ettt D2 - 32
D3-17
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
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9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: [D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
(V) oo D2 -
D3 -
- tripping test at test voltage (V) with Isn and D1 - N/A
operating according to Table 1 (MS) ....ccccccvvvveeenns | D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX .........ccccccvcvveviinenent | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts ..............ccccccevveeent | D2 -
D3 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 lan t0 lan Within 30 s D1 - N/A
(MA) e D2 -
D3 -
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- tripping current between lano and lan (MA) .........: [D1- N/A
D2 -
D3 -
The RCCB closes on lan: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ..ccccceeeevvivcnnnn s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...cceeeveveeee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...ccocevvvveeet |[D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........ccooceiiiiii et | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ......cccccecevevveeet |[D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ....cccceevvveeet [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ....c.cceevvveee.t [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
=1 o] o= o] =) RS Il B VA
D3 -
- maximum break time (ms) at: 500 A ...................  |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S i D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.3 | Verification of the rated residual making and 630 —
breaking capacity (A): Iam ccooceiiiiiiiiiiiiiiiiiend
Test circuit according to figure ........cccovcveeiiinnll 7 —
Point of test circuit which is directly earthed ........: Neutral pole of supply —
Grid distance "a" (MM) ... 35 —
Prospective current (A) ....cccoeeveeciiiiieeeeesiiciiiien.. s 630 —
Prospective current obtained (A) ......ccocevviiinnennndd 639 —
POWer faCtOr ......vvvviiiiiiiiiii e 0,93...0,98 —
Power factor obtained .........cccocieniiiiiiiiiin 0,95 —
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
a) between open contacts .......cccceevecveeeeccieeeennns D1-0K P
D2 - OK
D3 - OK
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b) between terminals (closed contacts) ............:  |D1- 0K P
D2 - 0K
D3-0OK
c) between poles and frame........cccccceeeeeeencnnnne D1 - 0OK P
D2 - OK
D3 - OK
d) between metal parts of the mechanism and D1- 0K P
the frame ...l D2 - 0OK
D3 - OK
e) RCCBs with a metal enclosure.......ccccccceeeeeen D1 - N/A
D2 -
D3 -
No flashover or breakdown ..........cooecciiveennnnnnll D1-0K P
D2 - OK
D3 - OK
Making and breaking Inat Un .......cccccoveeeenennat D1-0K P
D2 - 0K
D3 - 0K
The RCCB shall trip with a test current of 1,25 Ia, |D1- 0K P
D3 - 0K
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the N/A
line voltage
9.17.1 Limiting value of the line voltage (Ux): N/A
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
(V) ettt | D2 -
D3 -
- tripping test at test voltage (V) with Ian and D1 - N/A
operating according to Table 1 (MS) ...................: D2 -
D3 -
No value exceeds the specified limiting values N/A
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Not possible to close the apparatus by manual D1 - N/A
operating means below UX ........ccccccovivienninnennn! D2 -

D3 -

9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .........cccccceeeveeevennnnnn D2 -

D3 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer

9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs N/A
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:

9.9.2 - steady increase from 0,2 Ian to Ian within 30 s (mA) |D1 - N/A
............................................................................... D2 -

D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on Ian: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................: D2 -
D3 -

9.9.2.3 The test circuit being successively calibrated at each of the values of residual current N/A
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccocevevnienennnt D1 - N/A

D2 -
D3 -
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- maximum break time (ms) at: 2 lan ..ccoeevvveeennnt D1 - N/A
D2 -
D3 -
- maximum break time (Mms) at: 5 lan .vvevereeriiinnnnn D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if applicable) |D1 - N/A
............................................................................... D2 -
D3 -
- maximum break time (ms) at: 500 A ..................: D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: N/A
- minimum non actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |D1 - N/A
............................................................................... D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and N/A
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current N/A
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
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- maximum break time (ms) at: lan ......ccccccveveeees |D1- N/A
D2 -
D3 -
- maximum break time (Mms) at: 2 lan .evveveeriiinnnns D1 - N/A
D2 -
D3 -
- maximum break time (Mms) at: 5 lan .vveveveeriinnnnna D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if applicable) |D1 - N/A
............................................................................... D2 -
D3 -
- maximum break time (ms) at: 500 A ..................: D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: N/A
- minimum non actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |[D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |D1 - N/A
............................................................................... D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)
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8.11 Test device
RCCBs shall be provided with a test device P
Ampere-turns produced when operating the test D1: 113 mA-turns P

device do not exceed 2,5 times the ampere-turns | D2: 113 mA-turns

produced by lan D3: 113 mA-turns

Not exceed 2,5x30mA -2 turn
150 mA-turns

Not possible to energize the circuit on the load side P
by operating the test device when the RCCB is in

the open position

9.16 Verification of the operation of the test device at the limits of rated voltage:
a) RCCB at 0,85 times the rated voltage, test D1-0K P
device actuated 25 times at intervals of 5 s .......... [D2 - 0K
D3 - OK
b) test a) repeated at 1,1 times the rated voltage : |D1- 0K P
D2 - OK
D3 - OK
c) test b) repeated, but only once, the operating D1-0K P
means of the test device being held in the closed D2 - OK
position for 30'S ......ccoeeveveecieeeiieecieeceeeeieenneees. | D3 = 0K
RCCB operated at each test ...............c.cecvveeennnnn. s | D1 — Operated P

D2 - operated
D3 - operated

No change impairing further use ........................... |D1-0K P
D2 - OK
D3 - OK
8.8 Resistance to mechanical shock and impact
RCCBs shall have adequate mechanical behaviour P

S0 as to withstand the stresses imposed during

installation and use

9.12.1.2 Mechanical shock P

Mechanical shock: 50 falls of 40 mm on one side; P

50 falls on opposite side C turned through 90°;

50 falls on one side; 50 falls on opposite side
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No opening of RCCB during the test .................... |D1-0K P
D2 - 0K
D3 - 0K
9.12.2 Mechanical impact
9.12.2.1 Impact test (10 blows, height 10 cm): no damage : |D1 - OK P
D2 - OK
D3 - OK
9.12.2.2 RCCB:s for rail mounting downward vertical force of P
50 N for 1 min, upward vertical force of 50 N for
1 min
RCCB shall not become loose during test and no D1-0K P
damage impairing its further use ......................... |D2-0K
D3 - OK
9.12.2.3 RCCBs of plug-in type (under consideration) N/A
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit
RCCBs shall not operate under specified P
conditions of overcurrent
9.18.1 Verification of the limiting value of overcurrent in case of a load through a RCCB with
two poles
RCCB connected as for normal use with a load 604A, 1s P
equal to (A): 6 In switched on using a two-pole test
SWItCH fOr 1S .oiiiiiiiiiiiiiiec e
Test repeated three times with an interval of at D1-0K P
l[east 1 mMin ...cccooevviieicceeese e seee et | D2 = OK
D3 - OK
The RCCB shall not open .........ccccoeeveevcvveecvneeen.. |D1=0K P
D2 - OK
D3 - OK
RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ...
9.18.2 Verification of the limiting value of overcurrent in case of a single phase load through
a three-pole or four-pole RCCB
RCCB connected according to fig. 22 N/A
Test current (A): 6 Inclosed by S1forls ...........: —
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Test repeated three times for each possible D1 - N/A
combination of current paths with an interval of at |D2 -
[east L MiN ...ooovoiiieiiiiiieiiiiie e . D3 -
The RCCB shall not open ......cccccceovvvciiieeeeeennnnnd D1 - N/A
D2 -
D3 -
RCCBs functionally dependent on the line voltage N/A
at rated voltage
Tests "D2" P
9.11.2.3c) | Verification of suitability in IT system: ..................: —
Test circuit according to figure .......ccccceeeeiiienennl 8 —
Point of test circuit which is directly earthed ........: —
Grid distance "a" (MM) ... 50 —
Test voltage 105% of rated phase to neutral 255
voltage for the pole exclusively for the neutral
Test voltage 105% of rated phase to phase voltage
for the other poles
Prospective current - 500A or
- 10 In A) ... 1
Prospective current (A) ..ol 1,02 —
Prospective current obtained (A) ....cccoceviiiinennnl! 1,02 —
Power factor ............cccoeeeeeeiiiiiiiiieenieeiiiiiiieeeneee.... 10,93...0,98 —
Power factor obtained .........cccocoiiiiiiiiiiiil 0,95 —
Point of initiation: 0 + 5° for the first tested pole, P
shifted by 30° for the other poles
Test sequence: O-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1mA
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9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
Q) et D1 - 2000 P
D2 - 2000
D3 - 2000
D) ettt D1 - 2000 P
D2 - 2000
D3 - 2000
C) ettt D1 - 2000 P
D2 - 2000
D3 - 2000
) oottt D1 - 2000 P
D2 - 2000
D3 - 2000
2 OSSR D1 - N/A
D2 -
D3 -
No flashover or breakdown .........cccocovieiiiinnennnnl! P
Making and breaking Inatun ...............cecceeeee.s. |D1=0OK P
D2 - OK
D3 -OK
The RCCB shall trip with a test current of 1,25 Ian [D1 - OK P
(IMS) et e D2 - OK
D3 - 0K
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1- N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: [D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
7 TS D2 -
D3 -
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- tripping test at test voltage (V) with lan and D1 - N/A
operating according to Table 1 (ms) .................... |D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX ..........ccccceveveveeevevicennns. | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .............ccccccvevveeent D2 -
D3 -
a) RCCBs opening without delay: no value N/A
exceeds 0,5 s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (Un) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 Ian to Ian Within 30 s D1 - N/A
(MA) oot D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on lan: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
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9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccccevvvveeens D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..cccccevevveeens D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..ccceeeevvveennr D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccveviie . | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s (D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S i D2 -
D3 -
No tripping during tests N/A
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9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceevivvenens D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...ccceeevvveennnr D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cccccevevveeent D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccvviiiiieeeen s | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : (D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 'S oiiiiicie e D2 -
D3 -
No tripping during tests N/A
TEST SEQUENCE D (1 sample) (DO+D1+D2)
1P+N, 100A, Type A, 30 mA
Tests “D0”
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ....cccccvvvvvvvvvvininininininininnnss
Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
IaN 2 lan 5 Ian 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20 £ 5°C |21 °C P
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9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian Within 30 s D1-211 P
D3 -
- tripping current between lano and lan (MA) ........... |D1- N/A
D2 -
D3 -
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-26 P
specified limiting value of Table 1 (ms) ................ |D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccceeveveeenes | D128 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccccceevveeees |[D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccoccveveeeees | D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A ................... |D1-11 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current

of values between 5 Ian and 500A

(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):

The test switch S1 and the RCCB being in the closed position, the residual current is

suddenly established by closing the test switch S2
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- maximum break time (ms)at: _ 5  A(valuel [D1-12 P
between 5A and 200A) ........cccceceevvviiieviieniieenee . |D2 =
D3 -
- maximum break time (ms) at: 100 A (value [D1-10 P
2 between 5A and 200A) .....cccccveeee i D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccceeveevcveenes | D1 -28 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ...cccecveveeenee.s (D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccooccveveveeres | D1 =13 P
D2 -
D3 -

TRF No. IEC61008_1H




Page 93 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccoociiiiii . | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one —
other pole loaded with rated current, the current 100
being established shortly before the test .............:
- cross-sectional area (MM?3) .......ooovvvcvveeeeeeeen s |35 —
- the RCCB closes on Ian: no value exceeds the D1-28 P
specified limiting value of Table 1 (ms) ................. |[D2 -
D3 -
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan ...cccceevevceenes |[D1-26 P
D2 -
D3 -
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- maximum break time (ms) at: 2 lan ..c.coceevveeees |[D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccccoecvevevveres |[D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........cccovvieeeii e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S ot D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM?) .....ooccevvevivveeneeet. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
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- maximum break time (ms) at: lan ...cccccveeevceenes D1 =28 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccoecvvveveerens D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoecvvvevveres [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccvvviiiiiiiieens | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. [D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
00 D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oottt D2 -
D3 -
No tripping during the tests
8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
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9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..ccccceeeeeeviccviiiiieeeeeieinnn s
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o =0° (+/-) coveeevciee e | D1 =21,2/21,1 P
D2 -
D3 -
-angle o =90° (#/-) coevecviiiiiieenee e | D1 =22,0/18,8 P
D2 -
D3 -
-angle o = 135° (+/-) .covvvveeviiiee e veiiee e | D1 —26,8/20,6 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating
direct currents by closing S2 (angle o = 0°)
RCCBs with Ian < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) .............t [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 4 lan (+/-) .............. |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D1- N/A
D2 -
D3 -
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- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1-14/18 P
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1-20/17 P
D2 -
D3 -

- maximum break time (ms) at: 0,35 Arms (+/-) ... |D1-9/16 P
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) .... |D1-15/13 P
D2 -
D3 -

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 7 lan (+/-) .............. [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 Arms (+/-) ... |D1- N/A
D2 -
D3 -

No value exceeds the relevant specified limiting P

value

9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-testeurrent (A): IN oo 100 —
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Clause Requirement + Test Result - Remark Verdict
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle oo =0° (+/-) cooeeiiiiieeecieee e | D1 =21,4/21,1 P
D2 -
D3 -
-angle o =90° (+/-) cccveviveeiiiiee e | D1-21,9/18,9 P
D2 -
D3 -
-angle o = 135° (+/-) oo | D1 -26,7/20,8 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for Ian > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
to: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle o = 0° (+/-) (+/-6 MA) .oooiviviiininenen . [23,8/23,1 P
No value exceeds the relevant specified limiting
values
Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) ..o

Type INA lan A Standard values of break time and

non-actuating time at a residual current equal to
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Ian 2 Ian 5 Ian 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20£5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan to lan Within 30 s D1-21,4 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .......... N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-28 P
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceeeveveeenes |[D1-29 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cccccceevveeres |[D1 =15 P
D2 -
D3 -
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Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 5 lan cccocoveveeens D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A .................. |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel |D1-13 P
between 5A and 200A) .......cccceeeeeviieevieeniieenee:. | D2 =
D3 -
- maximum break time (ms) at: __100____ A (value |D1-12 P
2 between 5A and 200A) .....ccccevviieeniiiiee s D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : |[D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccvcvvevevenes | D1 -28 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan cccoeevveveenns | D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccoccveveveeees | D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccoociiiiiiie e | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM32) .............ccccccvvveeeeenes. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceevvvvneenes [ D1 =27 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ..ccocoveveeeees D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...ccocvvvveenes [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ......cccccccvvviiiiiiiieeens. | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
00 D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S e D2 -
D3 -
No tripping during the tests N/A
8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 Als (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle oo =0° (+/-) cooeeeiiiieeiiiieee e | D1 =21,2/21,1 P
D2 -
D3 -
-angle oo =90° (+/-) cocovveeeiiiiee e | D1 -22,0/18,8 P
D2 -
D3 -
-angle o = 135° (+/-) oo | D1 —26,8/20,6 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)
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RCCBs with Isn < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) .............. |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 4 lan (+/-) ..............  |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,5 Arms (+/-) ..... [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 Arms (+/-) ... |D1- N/A
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) .......... |D1-15/13 P
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1-16/12 P
D2 -
D3 -

- maximum break time (ms) at: 0,35 Arms (+/-) ... |D1-15/16 P
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) .... |D1-13/14 P
D2 -
D3 -

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 2,8 Ian (+/-) ........... [D1- N/A
D2 -
D3 -
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- maximum break time (ms) at: 7 lan (+/-) .............: |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) .... [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-testecurrent (A): IN v —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 lan for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) covveiviiieeevieee e | D1 =21,4/21,1 P
D2 -
D3 -
-angle o0 =90° (+/-) coeviveiieeiee e | D1-21,8/18,9 P
D2 -
D3 -
-angle oo =135° (+/-) ..cooveeeeiiiiieeiiiee e, | D1 -26,7/20,8 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle a = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) (/-6 MA) .ovvvvveviiveieeneeen . [23,8/23,1 P
No value exceeds the relevant specified limiting
values
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Tests "D1"
8.12 RCCBs functionally dependent on line voltage
RCCB:s functionally dependent on the line voltage, N/A

shall operate correctly between 0,85 and 1,1 times

their rated voltage; voltage (V) ......ccccceecvvvvveneeennnnn

Multipole RCCBs shall have all current paths N/A

supplied from the phases and neutral, if any

9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the N/A
line voltage

9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A

progressively lowered to attain zero within about D2 -

30 s until automatic opening occurs; voltage (V) .: [D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
D3 -
- tripping test at test voltage (V) with Isn and D1 - N/A
operating according to Table 1 (ms) ...................:.  [D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1- N/A
operating means below UX .....cccccccvvvvvvvvvvvvvvveennnns | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts ..............cccccceveveeet | D2 -
D3 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. N/A

values within the range indicated by the

manufacturer
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9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) ..o eeee e
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: N/A
9.9.2.1 - steady increase from 0,2 lan to lan Within 30 s D1 - N/A
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on Ian: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. |D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ......cccccceveveeent [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..ccceeevevenee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cccceeevvveeen s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .........ccccciiiiii e . [ D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
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Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccceeeevvivinnn s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...ccceevvvveeee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cccceevvveee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccciiiiii e . [ D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
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No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages P
9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse P
voltages
9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test)
One pole of the RCCB is submitted to 10 applications of a surge current according to P
the following requirements:
- peak value: 200 A + 10/0% 207 P
- virtual front time: 0,5 us + 30% 0,5 us P
- period of the following oscillatory wave: 10 us 10 us P
+ 20%
- each successive reverse peak: about 60% of the |[OK P
preceding peak
The polarity shall be inverted after every two OK P
applications
The interval between two consecutive applications |30 s P

shall be about 30 s

TRF No. IEC61008_1H




Page 110 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
During the test the RCCB shall not trip ................. |D1—not trip P
D2 - not trip
D3 - not trip
- break time (ms) at: lan «oocoveveivevieericievieevceeneenns. D1 -28 P
D2 -27
D3-29
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current)
9.19.2.1 |Test conditions P
One pole of the RCCB is submitted to 10 applications of a surge current according to P
the following requirements:
Peak value: 3000A +10/-0% 3,09kA P
Virtual front time: 0,8us + 20% 8 us P
Virtual time of half value: 20pus + 20% 20 us P
Peak of reverse current: less than 30 % of peak OK P
value
The polarity shall be inverted after every two OK P
applications
The interval between two consecutive applications |30s P
shall be about 30 s
9.19.2.2 S-type: During the test the RCCB shall not trip D1 - N/A
D2 -
D3 -
- break time (ms) at lan «.ccocveveveviiieeiieeviieevieeneenns | D1 - N/A
D2 -
D3 -
9.19.2.3 General type: During the test the RCCB may trip. P
After any tripping the RCCB shall be re-closed
- break time (ms) at lan v.oocovevvveeivieeeiviieeeevieeeenns. | D1 -28 P
D2 -28
D3 -27
Power factor obtained ..........cccoeceeiiciiieviieenen s 10,95 —
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn P
excluding the switched neutral pole
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During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1 mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
A) e e D1-0K P
D2 - OK
D3 - OK
D) e D1-0K P
D2 - 0K
D3 - OK
o) IR OPOTRT D1-0K P
D2 - 0K
D3 - OK
) o D1-0K P
D2 - 0K
D3 - 0K
2 USRS D1 - N/A
D2 -
D3 -
No flashover or breakdown ..............cccceecvveveeees |D1-0K P
D2 - OK
D3 - OK
Making and breaking Inat Un ................ccceeeueee..s. |[D1=-0K P
D2 - OK
D3 - OK
The RCCB shall trip with a test current of 1,25 lan D1-19 P
(IMS) ettt D2 - 32
D3-17
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
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9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: [D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
(V) oo D2 -
D3 -
- tripping test at test voltage (V) with Isn and D1 - N/A
operating according to Table 1 (MS) ....ccccccvvvveeenns | D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX .........ccccccvcvveviinenent | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts ..............ccccccevveeent | D2 -
D3 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 lan t0 lan Within 30 s D1 - N/A
(MA) e D2 -
D3 -
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- tripping current between lano and lan (MA) .........: [D1- N/A
D2 -
D3 -
The RCCB closes on lan: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ..ccccceeeevvivcnnnn s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...cceeeveveeee s [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...ccocceevvveeet |[D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........ccooceiiiiii et | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ......ccccccevevveeet [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ....cccceevvveeet [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ....c.cceevvveee.t [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
=1 o] o= o] =) RS Il B VA
D3 -
- maximum break time (ms) at: 500 A ...................  |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S i D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.3 | Verification of the rated residual making and 630 —
breaking capacity (A): Iam ccooceiiiiiiiiiiiiiiiiiend
Test circuit according to figure ........cccovcveeiiinnll 7 —
Point of test circuit which is directly earthed ........: Neutral pole of supply —
Grid distance "a" (MM) ... 35 —
Prospective current (A) ....cccoeeveeciiiiieeeeesiiciiiien.. s 630 —
Prospective current obtained (A) ......ccocevviiinnennndd 639 —
POWer faCtOr ......vvvviiiiiiiiiii e 0,93...0,98 —
Power factor obtained .........cccocieniiiiiiiiiin 0,95 —
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
a) between open contacts .......cccceevecveeeeccieeeennns D1-0K P
D2 - OK
D3 - OK
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b) between terminals (closed contacts) ............:  |D1- 0K P
D2 - 0K
D3-0OK
c) between poles and frame........cccccceeeeeeencnnnne D1 - 0OK P
D2 - OK
D3 - OK
d) between metal parts of the mechanism and D1 - 0K P
the frame ...l D2 - 0OK
D3 - OK
e) RCCBs with a metal enclosure.......ccccccceeeeeen D1 - N/A
D2 -
D3 -
No flashover or breakdown ..........cooecciiveennnnnnll D1-0K P
D2 - OK
D3 - OK
Making and breaking Inat Un .......cccccoveeeenennat D1-0K P
D2 - 0K
D3 - 0K
The RCCB shall trip with a test current of 1,25 Ia, |D1- 0K P
D3 - 0K
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the N/A
line voltage
9.17.1 Limiting value of the line voltage (Ux): N/A
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
(V) ettt | D2 -
D3 -
- tripping test at test voltage (V) with Ian and D1 - N/A
operating according to Table 1 (MS) ...................: D2 -
D3 -
No value exceeds the specified limiting values N/A
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Not possible to close the apparatus by manual D1 - N/A
operating means below UX ........ccccccovivienninnennn! D2 -

D3 -

9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .........cccccceeeveeevennnnnn D2 -

D3 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer

9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs N/A
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:

9.9.2 - steady increase from 0,2 Ian to Ian within 30 s (mA) |D1 - N/A
............................................................................... D2 -

D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on Ian: no value exceeds the D1 - N/A
specified limiting value of Table 1 (MS) ................: D2 -
D3 -

9.9.2.3 The test circuit being successively calibrated at each of the values of residual current N/A
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...occocveevninennnt D1 - N/A

D2 -
D3 -
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- maximum break time (ms) at: 2 lan ..ccoeevvveeennnt D1 - N/A
D2 -
D3 -
- maximum break time (Mms) at: 5 lan .vvevereeriiinnnnn D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if applicable) |D1 - N/A
............................................................................... D2 -
D3 -
- maximum break time (ms) at: 500 A ..................: D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: N/A
- minimum non actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |D1 - N/A
............................................................................... D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and N/A
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current N/A
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
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- maximum break time (ms) at: lan ......ccccccveveeees |D1- N/A
D2 -
D3 -
- maximum break time (Mms) at: 2 lan .veveveeriiinnnns D1 - N/A
D2 -
D3 -
- maximum break time (Mms) at: 5 lan .vveveveeriinnnnna D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if applicable) |D1 - N/A
............................................................................... D2 -
D3 -
- maximum break time (ms) at: 500 A ..................: D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: N/A
- minimum non actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |[D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |D1 - N/A
............................................................................... D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)
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8.11 Test device
RCCBs shall be provided with a test device P
Ampere-turns produced when operating the test D1: 113 mA-turns P

device do not exceed 2,5 times the ampere-turns | D2: 113 mA-turns

produced by lan D3: 113 mA-turns

Not exceed 2,5x30mA -2 turn
150 mA-turns

Not possible to energize the circuit on the load side P
by operating the test device when the RCCB is in

the open position

9.16 Verification of the operation of the test device at the limits of rated voltage:
a) RCCB at 0,85 times the rated voltage, test D1-0K P
device actuated 25 times at intervals of 5 s .......... [D2 - 0K
D3 - OK
b) test a) repeated at 1,1 times the rated voltage : |D1- 0K P
D2 - OK
D3 - OK
c) test b) repeated, but only once, the operating D1-0K P
means of the test device being held in the closed D2 - OK
position for 30'S ......ccoeeveveecieeeiieecieeceeeeieenneees. | D3 = 0K
RCCB operated at each test ...............c.cecvveeennnnn. s | D1 — Operated P

D2 - operated
D3 - operated

No change impairing further use ........................... |D1-0K P
D2 - OK
D3 - OK
8.8 Resistance to mechanical shock and impact
RCCBs shall have adequate mechanical behaviour P

S0 as to withstand the stresses imposed during

installation and use

9.12.1.2 Mechanical shock P

Mechanical shock: 50 falls of 40 mm on one side; P

50 falls on opposite side C turned through 90°;

50 falls on one side; 50 falls on opposite side
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No opening of RCCB during the test .................... |D1-0K P
D2 - 0K
D3 - 0K
9.12.2 Mechanical impact
9.12.2.1 Impact test (10 blows, height 10 cm): no damage : |D1 - OK P
D2 - OK
D3 - OK
9.12.2.2 RCCB:s for rail mounting downward vertical force of P
50 N for 1 min, upward vertical force of 50 N for
1 min
RCCB shall not become loose during test and no D1-0K P
damage impairing its further use ......................... |D2-0K
D3 - OK
9.12.2.3 RCCBs of plug-in type (under consideration) N/A
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit
RCCBs shall not operate under specified P
conditions of overcurrent
9.18.1 Verification of the limiting value of overcurrent in case of a load through a RCCB with
two poles
RCCB connected as for normal use with a load 604A, 1s P
equal to (A): 6 In switched on using a two-pole test
SWItCH fOr 1S .oiiiiiiiiiiiiiiec e
Test repeated three times with an interval of at D1-0K P
l[east 1 mMin ...cccooevviieicceeese e seee et | D2 = OK
D3 - OK
The RCCB shall not open .........ccccoeeveevcvveecvneeen.. |D1=0K P
D2 - OK
D3 - OK
RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ...
9.18.2 Verification of the limiting value of overcurrent in case of a single phase load through
a three-pole or four-pole RCCB
RCCB connected according to fig. 22 N/A
Test current (A): 6 Inclosed by S1forls ...........: —
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Test repeated three times for each possible D1 - N/A
combination of current paths with an interval of at |D2 -
[east L MiN ...ooovoiiieiiiiiieiiiiie e . D3 -
The RCCB shall not open ......cccccceovvviviiineeeeninnnd D1 - N/A
D2 -
D3 -
RCCBs functionally dependent on the line voltage N/A
at rated voltage
Tests "D2" P
9.11.2.3c) | Verification of suitability in IT system: ..................: —
Test circuit according to figure .......ccccocevvevvieet |8 —
Point of test circuit which is directly earthed ........: —
Grid distance "a" (MM) .....cccccovvveeeiiieieniieeenne s |50 —
Test voltage 105% of rated phase to neutral 255
voltage for the pole exclusively for the neutral
Test voltage 105% of rated phase to phase voltage
for the other poles
Prospective current - 500A or
- 10 In A) .. 1
Prospective current (A) ..o 1,02 —
Prospective current obtained (A) .....cccovvvveeiinnn. 1,02 —
Power factor ..............cccccevveeeiieiiieiiiieeieeeneneieeeee.. . 10,93...0,98 —
Power factor obtained ...............ccccceeeiiiiiiiiiiiinnn.l 0,95 —
Point of initiation: 0 + 5° for the first tested pole, P
shifted by 30° for the other poles
Test sequence: O-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1 mA
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9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
Q) e D1 - 2000 P
D2 - 2000
D3 - 2000
D) ettt D1 - 2000 P
D2 - 2000
D3 - 2000
C) ettt D1 - 2000 P
D2 - 2000
D3 - 2000
) et D1 - 2000 P
D2 - 2000
D3 - 2000
2 USRS D1 - N/A
D2 -
D3 -
No flashover or breakdown .........cccccviiiiniiininnnl P
Making and breaking InatUn ...............cccccceeeeeee.s. |D1=0OK P
D2 - OK
D3 - 0K
The RCCB shall trip with a test current of 1,25 Ian ~ |D1 - OK P
(IMS) e e D2 - OK
D3 - 0K
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: [D3 -
- all values less than 0,85 times the rated voltage [D1 - N/A
(V) et e D2 -
D3 -
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- tripping test at test voltage (V) with lan and D1 - N/A
operating according to Table 1 (ms) .................... [D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX .........cccccceveveevvicivnnnnn. . | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .............ccccccovvveeent [ D2 -
D3 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
Voltage (UN) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 lan to lan Within 30 s D1 - N/A
(MA) oot D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on lan: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
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9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .....ccocceeviveeens DL - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..cccccevvcvveeens D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan .....ceeveevvveee s [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .......ccccccvvvvviviivveeees | D2
D3 -
- maximum break time (ms) at: 500 A ................... [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,045 oo D2 -
D3 -
No tripping during tests N/A
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9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .....ccoccevvvverens D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan .....cceeevvvveee s [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..ccoccevvvveeenst D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccvviiiiii et | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |[D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
D3 -
No tripping during tests N/A
TEST SEQUENCE D (1 sample) (DO)
1P+N, 100A, Type AC, 100 mA
Tests “D0”
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
lan 2 IaN 5 Ian 5 Ian 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 0,3 0,15 -- 0,04 0,04 0,04 --
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. --
non-
actuatin
g times
a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
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9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan to lan Within 30 s D1-62,8 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .........: N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-18 P
specified limiting value of Table 1 (ms) ................. |D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceecvvevceenes D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .....cccceveveeees [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cceocveveeenes D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccooveiiiiiiieeeeee | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |[D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current

of values between 5 Ian and 500A

(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):

The test switch S1 and the RCCB being in the closed position, the residual current is

suddenly established by closing the test switch S2
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- maximum break time (ms)at: _ 5  A(valuel [D1-7 P
between 5A and 200A) ........cccceevevieeiiieevieeneens. . | D2 =
D3 -
- maximum break time (ms) at: __ 100A A D1-9 P
(value 2 between 5A and 200A) ..........cccceeeeevveeees. | D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceeveveveees [D1-18 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ....cccccvveveene.s. |D1 =14 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoccveveeeees [D1 =13 P
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccoeveevviiiiiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |[D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one 100 —
other pole loaded with rated current, the current
being established shortly before the test .............:
- cross-sectional area (MM?) ..........cooeecvvveeeeeeel. |35 —
- the RCCB closes on Ian: no value exceeds the D1-19 P
specified limiting value of Table 1 (ms) ................ : |D2-
D3 -
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan ...cccceceveveeeees [D1 =18 P
D2 -
D3 -
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- maximum break time (ms) at: 2 lan ......cccevcveeees [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cooecvevcvverens D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .........ccooveiiiiiiiiee e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S et D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. [100
- cross-sectional area (MM?) .......ccoeeeviiieeneee.t. [ 35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
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- maximum break time (ms) at: lan ...cccccveeevieenes (D1 =19 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cccecevvvveeennns D1 =14 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoecveveverens (D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .........cccooeeeiiiiiiiieeee e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
L0101 D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S et D2 -
D3 -
No tripping during the tests P
Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)
8.5 Operating characteristics
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For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..cccccceveevveccniiiiieeeeeieinnn s
Type INnA lan A Standard values of break time and -
non-actuating time at a residual current equal to
Ian 2 lan 5 lan 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 =
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times =
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 =
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan t0 lan Within 30 s D1-62,8 P
D3 -
- tripping current between lano and lan (MA) .........: N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-19 P
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
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9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccceeevevevenes [D1 =18 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cc..ccovevevveeenns [D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccceecveveveees [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
APPLICADIE) .....vvvieiiiiiiiiiiiii
- maximum break time (ms) at: 500 A ................. |[D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: 5  A(valuel [D1-9 P
between 5A and 200A) .......ccccccevvveeeeeiiieeeeineee. | D2 -
D3 -
- maximum break time (ms) at: 100 A (value [D1-6 P
2 between 5A and 200A) .....cccoovciveeiiiiee e D2 -
D3 -
No value exceeds the relevant specified limiting P

value

Additional test for type S:
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- minimum non-actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S oo D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccc.eccveveeeees [D1 =18 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .....cccceveveeees [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan ....ceovevevveeens [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .......cccccvvvevriiviriiiiiiiiiiiiieennns. | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. [D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
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- minimum non-actuating time (ms) at: Ia: 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S oo D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. [100
- cross-sectional area (MM?) .....occevvveviiieenee.t. [ 35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccceecveveveeenns (D1 -18 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian .cccccovvevvveennns D1 -14 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..ccoevevvveres D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccoooiiiiiiiieee s [ D2 -
D3 -
- maximum break time (ms) at: 500 A ................. [D1-13 P
D2 -
D3 -
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : [D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
0,06 'S oeieieiiiiiiiiirine D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during the tests N/A
TEST SEQUENCE D (1 sample) (DO)
1P+N, 100A, Type AC, 300 mA
Tests “D0”
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) ....ccccoveiiiiiiiiiiiiaiiiiiinnd

Type IN A lan A

Standard values of break time and
non-actuating time at a residual current equal to

IaN 2 Ian 5 1an

5 1an 5A-
or 200A,
0,25A b)
a)

500A
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General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan t0 lan Within 30 s D1-179 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .........: N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-17 P
specified limiting value of Table 1 (ms) ................ [D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ........ccocevevveeenns [D1-16 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ...cccccceveveee.s |D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 Ian ...cccccvveeee.s |D1 =14 P
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccoeveevviiiiiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |[D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel [D1-6 P
between 5A and 200A) ........cccceeveviieviieevieeneeens. | D2 =
D3 -
- maximum break time (ms) at: __ 100A__ A D1-12 P
(value 2 between 5A and 200A) ........ccoceeeviineeenns . |D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S et D2 -
D3 -
No tripping during tests N/A
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9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccovvvvercverees D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian .....ccocevevveeenns [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccecevveveveens [D1 =14 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........cccoveiiviiiiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. [D1-14 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S et D2 -
D3 -
No tripping during the tests N/A
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9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one 100 —
other pole loaded with rated current, the current
being established shortly before the test .............:
- cross-sectional area (mm32) ..............cccccceveeeeees. |35 —
- the RCCB closes on Ian: no value exceeds the D1-18 P
specified limiting value of Table 1 (ms) ................. |D2-
D3 -
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan ...ccccecvveveeenes D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cccccovvevveee: (D1 =14 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .c.ccoveveeeees [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccoveeiviiiiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |[D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: [D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S o D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. [100
- cross-sectional area (MM?) ......occovvveviiieeneee.t. [ 35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccoeevvvineenes D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .....cccveveveees [D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cc.ccccvveevveennns (D1 =14 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccooeeiiiiiiiiiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |[D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
0,06 S eeeiiiiiiiiiiiitiiiti et D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests P
Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) .ooooocieiiiiiiiiiiiiieiiiee

Type INn A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
Ian 2 lan 5 Ian 5 Ian 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 -- 0,04 | 0,04 | 0,04 --
value
Max.
break
0,03 0,3 0,15 -- 0,04 | 0,04 | 0,04 times --
>0,03 | 0,3 0,15 | 0,04 -- 0,04 | 0,04 --
S >25 | >0,03 | 0,5 0,2 0,15 -- 0,15 | 0,15 Max. --
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. --
non-
actuatin
g times
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a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the -
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan to lan Within 30 s D1-178 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .........: N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-18 P
specified limiting value of Table 1 (ms) ................. |D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccecveveenes [ D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .c..ccceveveees [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccoccveveeeees [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...l
- maximum break time (ms) at: 500 A .................. |[D1-14 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current

of values between 5 Ian and 500A

(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
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The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: 5  A(valuel [D1-9 P
between 5A and 200A) .......ccccccovvvveeveiieeeeiiieeens. | D2 -
D3 -
- maximum break time (ms) at: __ 100 A (value [D1-11 P
2 between 5A and 200A) .....cccceeeviiiiiiieeiee e, D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ..ccccccevevvvvenees |D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .c..cccveveveees [D1 =15 P
D2 -
D3 -
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- maximum break time (ms) at: 5 lan .c..ccoeveeeees [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccooveieii . | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |[D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. [100
- cross-sectional area (MM?2) .........ccoeeecvvveeeeeeel. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceeevverceenes D1 =17 P
D2 -
D3 -
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- maximum break time (ms) at: 2 lan .....ccceevcveees (D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccecveveverens (D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccocveviii s | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
L0101 D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04 S et D2 -
D3 -
No tripping during the tests N/A
TEST SEQUENCE D (1 sample) (DO)
1P+N, 100A, Type A, 100 mA
Tests “D0”
8.5 Operating characteristics
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For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..cccccveeeevvecciiiiiieeeeeieinnn s
Type IN A Ian A Standard values of break time and -
non-actuating time at a residual current equal to
IaN 2 lan 5 Ian 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 =
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times =
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 =
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian Within 30 s D1-70,2 P
D3 -
- tripping current between lano and lan (MA) ........... |D1- N/A
D2 -
D3 -
9.9.2.2 Verification of the correct operation at closing on residual current
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- the RCCB closes on Ian: no value exceeds the D1-29 P
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccovevevcvenes | D1 =28 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .c.cccvevevverens |[D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoevvvvrveens DT =11 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
apPlicable) ..o
- maximum break time (ms) at: 500 A .................. |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 lan and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: 5  A(valuel [D1-7 P
between 5A and 200A) ........cccceeevevvieevieeeiieeeenens. |D2 =
D3 -
- maximum break time (ms) at: __100____ A (value [D1-11 P
2 between 5A and 200A) .....cccccevviiiieeiiiiiee e D2 -
D3 -
No value exceeds the relevant specified limiting P

value
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Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |[D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oot D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceeveveeenes | D1 =28 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccccceevvveeens |[D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoevvveveveenns [D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ... [ D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
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Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |[D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oot D2 -
D3 -
No tripping during the tests N/A
9.9.2.5 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one —
other pole loaded with rated current, the current 100
being established shortly before the test .............:
- cross-sectional area (MM?) .....oocevveeviveeenneeet. |35 —
- the RCCB closes on Ian: no value exceeds the D1-28 P
specified limiting value of Table 1 (ms) ................. |D2-
D3 -
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan ...ccccceeveevcveenes | D129 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccceceevvveeenns |[D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan «cccoeevveveeens D1 =12 P
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........ccoocoiiiiiiee s | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM?2) .......coovevcvveeeeeeeee s |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceeevveveeenes D1 =27 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian .cccoecveveeeeens [D1 =16 P
D2 -
D3 -
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- maximum break time (ms) at: 5 lan ...ccocevvveeres [D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccovvieeiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
0GP D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
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9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 Ian /30 Als (MA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle o =0° (+/-) cooceeviieeeeiiiee e | D1 -67,2/66,9 P
D2 -
D3 -
-angle o =90° (#/-) coveiviiiiieiieniesee e | D1 =60,4/93,2 P
D2 -
D3 -
-angle o = 135° (+/-) .cocvvveeviiieee e eecee e | D1 —68,7/109 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating
direct currents by closing S2 (angle o = 0°)
RCCBs with Isn < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) .............. [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 4 lan (+/-) .............. |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) .... [D1- N/A
D2 -
D3 -
RCCBs with Ian > 0,03 A:
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- maximum break time (ms) at: 1,4 lan (+/-) .......... |D1-18/14 P
D2 -
D3 -
- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1-17/19 P
D2 -
D3 -
- maximum break time (ms) at: 0,35 Arms (+/-) ... |D1-16/14 P
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) .... |D1-10/13 P
D2 -
D3 -
RCCBs with Ian = 0,03 A:
- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) .............: |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-testeurrent (A): IN il 100 —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 1an /30 A/s (MmA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
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-angle o =0° (+/-) covceeviiee e ssiiee e | D1 —67,2/66,7 P
D2 -
D3 -
-angle o =90° (+/-) ceevvvveeevieeeeciieee v eveieeee . | D1-60,3/93,1 P
D2 -
D3 -
-angle o =135° (+/-) ..cocvveeeviiieeiiieeeeeiieeeeeenee.. | D1 -68,7/107 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle a = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for Ian > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle a.=0° (#/-) (/-6 MA) ovvvieiiiiiiiieeeee 70,1/92,6 P
No value exceeds the relevant specified limiting
values
Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..o
Type INA lan A Standard values of break time and --
non-actuating time at a residual current equal to
Ian 2 IaN 5 IaN 5 lan 5A- 500A --
or 200A,
0,25A | b)
a)
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General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 05 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian Within 30 s D1-70,2 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) ..........: N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-28 P
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccoevvvevereenns | D1 =27 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ...cccceeveveveeee.s [D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cccceeveveeenee.s [D1 =12 P
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A ................... |D1-11 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 lan and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel |D1-9 P
between 5A and 200A) .......cccceeeeeviieevieeniieenee:. | D2 =
D3 -
- maximum break time (ms) at: __100____ A (value |D1-6 P
2 between 5A and 200A) .....cccceviiieeeniiiiee s D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S oottt D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
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The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccvevvevceenes | D1 =28 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccccoecvevevveres |[D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccccoevvvevereenns [D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccvviviiiiiiiiiieeeeeen | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: la: 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 'S ettt D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
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- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM32) .............ccccccvvveeeeens. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceveverivenens |D1-28 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian .cc.ccovevevveeenns D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoevvvneenes (D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........ccoooviiiiii e [ D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |[D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : |[D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
0,06 S eeiiiiiiiiiiiiiiiiii it D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during the tests N/A
8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 lan for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle oo =0° (+/-) cooceiiiieeeiciiee e, | D1 -67,2/66,9 P
D2 -
D3 -
-angle o =90° (#/-) ceveviiiiiieeeneesee e | D1 = 60,4/93,2 P
D2 -
D3 -
-angle oo =135° (+/-) .ccocvveeeiiiieeeeeieeeeeieeeeeenee... | D1 -68,7/109 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)

RCCBs with Ian < 0,03 A:
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Clause

Requirement + Test

Result - Remark

Verdict

- maximum break time (ms) at:

2 lan (+/')

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

Alan (F-) et

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

0,5AMmMs (+/-) ...

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

350 Arms (+/-) ...:

D1 -
D2 -
D3 -

N/A

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at:

1,4 Ian (+/')

D1-16/17
D2 -
D3 -

- maximum break time (ms) at:

2,8 lan (+/-)

D1-12/17
D2 -
D3 -

- maximum break time (ms) at:

0,35 Arms (+/-) ..:

D1-16/15
D2 -
D3 -

- maximum break time (ms) at:

350 Arms (+/-) ...

D1-13/12
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at:

1,4 lan (+1) covvens:

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

2,8 lan (1) wooeoverns:

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at

ST an (F-) et

D1 -
D2 -
D3 -

N/A
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- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-test current (A): IN .veveeeeeicieeeee e —
- steady increase from zero to: 1,4 lan for P
lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) coocviviiie e seiee e | D1 —67,2/66,8 P
D2 -
D3 -
-angle o =90° (+/-) ceveviiiiiieieenee e | D1 —60,3/93,2 P
D2 -
D3 -
-angle o0 = 135° (+/-) cooovevieevieeeie e eiee e .. | D1 =68,6/109 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MA)
-angle o =0° (+/-) (-6 MA) cooviiveiieieeieie 70,1/92,6 P
No value exceeds the relevant specified limiting
values

TEST SEQUENCE D (1 sample) (D0)
1P+N, 100A, Type A, 300 mA
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Tests “D0”
8.5 Operating characteristics
For multiple settings of lan tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ....cccccevvvvvvvvvvnvnininininnninnnss
Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
lan 2Ian | 5lan | 5lan 5A- | 500A -
or 200A,
0,25A b)
a)
General | Any | <0,03 0,3 0,15 -- 0,04 0,04 0,04 --
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian Within 30 s D1-170 P
D3 -
- tripping current between lano and lan (MA) ........... |D1- N/A
D2 -
D3 -
9.9.2.2 Verification of the correct operation at closing on residual current
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- the RCCB closes on Ian: no value exceeds the D1-18 P
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccocevecvveveeennns |D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .c.cccvevevverens |[D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cc..ccovevevveees (D1 =14 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
apPlicable) ..o
- maximum break time (ms) at: 500 A ................. |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 lan and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: 5  A(valuel |D1-6 P
between 5A and 200A) ........cccceeevevvieevieeeiieeeenens. |D2 =
D3 -
- maximum break time (ms) at: __100____ A (value |D1-10 P
2 between 5A and 200A) .....cccccevviiiieeiiiiiee e D2 -
D3 -
No value exceeds the relevant specified limiting P

value
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Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |[D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oot D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceeveveeenes |[D1=19 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan ....ccceevvveees |[D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .c.oeceevvveees |[D1-13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ... [ D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
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Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |[D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oot D2 -
D3 -
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one —
other pole loaded with rated current, the current 100
being established shortly before the test .............:
- cross-sectional area (MM?) .....oocevveeviveeenneeet. |35 —
- the RCCB closes on Ian: no value exceeds the D1-19 P
specified limiting value of Table 1 (ms) ................. |D2-
D3 -
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan ...cccceevveveeenes |[D1-18 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccceceevvveeenns |[D1 =16 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccceccveveeees (D1 =14 P
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........ccoocoiiiiiiee s | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-14 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM?2) ........coooevcvvveeeeeeee s |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ccccvecveveennes D1 =18 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian .cccoecveveeeees D1 =16 P
D2 -
D3 -
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- maximum break time (ms) at: 5 lan ..ccccocvvvneenes (D1 =12 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccovveeeei e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
0GP D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
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9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 Ian /30 Als (MA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle o =0° (+/-) cooceeiiieeeeiiieee e | D1 =171/171 P
D2 -
D3 -
-angle o =90° (+/-) covveiiiienieniinieseeree e | D1 = 287/155 P
D2 -
D3 -
-angle o =135° (+/-) ..cocvieeevcieeeevceeeeviiee e | D1 -307/188 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating
direct currents by closing S2 (angle o = 0°)
RCCBs with Isn < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) .............. [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 4 lan (+/-) .............. |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) ... [D1- N/A
D2 -
D3 -
RCCBs with Ian > 0,03 A:
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- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1-15/17 P
D2 -
D3 -
- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1-19/17 P
D2 -
D3 -
- maximum break time (ms) at: 0,35 A rms (+/-) ... |D1-14/11 P
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) ... |D1-15/13 P
D2 -
D3 -
RCCBs with Ian = 0,03 A:
- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) .............: |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-testeurrent (A): IN il 100 —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 1an /30 A/s (MmA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)

TRF No. IEC61008_1H




Page 172 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
-angle o = 0° (+/-) covvviviiee e seiee e | D1 =172/169 P
D2 -
D3 -
-angle o =90° (+/-) cccovviieeeiiiiieeeciee e | D1 -289/156 P
D2 -
D3 -
-angle o =135° (+/-) ..cccveeeiviieeeeviee e, | D1 -307/188 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle a = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle a =0° (+/-) (/-6 MA) .ccoevvvveevevveanennnns. | 237/178 P
No value exceeds the relevant specified limiting
values
Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) ..o

Type INA lan A

Standard values of break time and
non-actuating time at a residual current equal to

Ian 2 IaN 51aNn

5 lan
or
0,25A
a)

5A-
200A,
b)

500A
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General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 05 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian Within 30 s D1-170 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) ..........: N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-19 P
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccoevvvevereennns |D1 =17 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ...ccceeeveveeee.s [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 Ian ...ccccceevveeeee.s [ D114 P
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A .................. |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 lan and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel |D1-9 P
between 5A and 200A) .......cccceeeeeviieevieeniieenee:. | D2 =
D3 -
- maximum break time (ms) at: __100____ A (value [D1-12 P
2 between 5A and 200A) .....cccceviiieeeniiiiee s D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S oottt D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
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The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceevevevenes [ D118 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccoccvevevveres |[D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoecvevevvevens [ D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccvviviiiiiiiiiieeeeeen | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1-13 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: la: 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 'S ettt D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
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- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM32) .............ccccccvvveeeeens. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceveverivenens D1 =18 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .....coceevvverennns [D1 =15 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...ccocvvveeenes D1 =13 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........ccoooviiiiii e [ D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |[D1-12 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : |[D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
0,06 S eeiiiiiiiiiiiiiiiiii it D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during the tests N/A
8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 lan for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle o =0° (+/-) cooceeeiiiieeeiiiiie e, | D1 =170/168 P
D2 -
D3 -
-angle oo =90° (+/-) coceevvieeiiiiee e | D1 = 288/157 P
D2 -
D3 -
-angle oo =135° (+/-) ..coovveeeieiieeeeieeeeeiieeeeeenee... | D1 =307/187 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)

RCCBs with Ian < 0,03 A:
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Requirement + Test

Result - Remark

Verdict

- maximum break time (ms) at:

2 lan (+/')

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

Alan (F-) et

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

0,5AMmMs (+/-) ...

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

350 Arms (+/-) ...:

D1 -
D2 -
D3 -

N/A

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at:

1,4 Ian (+/')

D1 -18/11
D2 -
D3 -

- maximum break time (ms) at:

2,8 lan (+/-)

D1 -15/16
D2 -
D3 -

- maximum break time (ms) at:

0,35 Arms (+/-) ..:

D1-13/12
D2 -
D3 -

- maximum break time (ms) at:

350 Arms (+/-) ...

D1-13/10
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at:

1,4 lan (+1) covvens:

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

2,8 lan (1) wooeoverns:

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at

ST an (F-) et

D1 -
D2 -
D3 -

N/A
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- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-test current (A): IN .veveeeeeicieeeee e —
- steady increase from zero to: 1,4 lan for P
lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) coocveviiiiee e seiee e | D1 =170/170 P
D2 -
D3 -
-angle o =90° (+/-) coveceeiiieiienieeeee e | D1 —288/157 P
D2 -
D3 -
-angle o =135° (+/-) ..cocveeeevcieeeevcee e | D1 —308/188 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MA)
-angle o =0° (+/-) (-6 MA) .coovvvviviiveinaieee . [238/177 P
No value exceeds the relevant specified limiting
values
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TEST SEQUENCE D (3 samples) (D0+D1+D2)
3P+N, 100A, Type AC, 30 mA

Tests “D0”
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
Ian 2 Ian 5 lan 5 IaN 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 0,3 0,15 -- 0,04 0,04 0,04 --
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C 21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan to lan Within 30 s D1-21,8 P
D3 -21,7
- tripping current between lano and lan (MA) .........: N/A

TRF No. IEC61008_1H




Page 181 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-95 P
specified limiting value of Table 1 (ms) ................. |D2-93
D3-94
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccccevvvvenens [D1-94 P
D2 -95
D3 -93
- maximum break time (ms) at: 2 Ian .c...ccovvevvveenn.s |[D1-40 P
D2 -38
D3 -39
- maximum break time (ms) at: 5 lan ..c.ccceveveenes [D1-24 P
D2-24
D3-25
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccooeveiviiiiiiiie e | D2 =
D3 -
- maximum break time (ms) at: 500 A ................. |D1-22 P
D2-23
D3-24
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel |D1-12 P
between 5A and 200A) .........ccccecceevceeviieevieeeenee.. . |D2 =15
D3-13
- maximum break time (ms) at: __ 100 A (value |D1-16 P
2 between 5A and 200A) .......cccccceevcveviveevieeeene.. . |D2 =10
D3-12
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : |D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....c.ccccevvevveenns |[D1—-96 P
D2 -95
D3-95
- maximum break time (ms) at: 2 Ian .....ccoveevvveennns |D1-40 P
D2 -38
D3 -39
- maximum break time (ms) at: 5 lan ....cccceevvvvennns [D1-24 P
D2 -24
D3 -23
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......ccocevveeiiicviiee e | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1-23 P
D2-23
D3 -22
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13 s : |D1- N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S ettt D2 -
D3 -
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one 100 —
other pole loaded with rated current, the current
being established shortly before the test .............
- cross-sectional area (MM?) ..........ccoeccvvveeeeeeet. |35 —
- the RCCB closes on Ian: no value exceeds the D1-96 P
specified limiting value of Table 1 (ms) ................. |D2-93
D3-94
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
- maximum break time (ms) at: lan .......ccceceevveenns |[D1-93 P
D2 -95
D3-95
- maximum break time (ms) at: 2 lan .cccecevvevvee: D1 -39 P
D2 -39
D3-40
- maximum break time (ms) at: 5 lan .cccocevveveeee: |[D1-25 P
D2 -24
D3-24
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........ccccoeeeiiiiiieiie e | D2 =
D3 -
- maximum break time (ms) at: 500 A ................... |D1-24 P
D2 -22
D3 -23
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. [100
- cross-sectional area (MM?) ..........coeccvvveeeeeeet. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccccovvveeees |D1-96 P
D2-95
D3 -95
- maximum break time (ms) at: 2 lan .cc.cccveveveeens [D1 40 P
D2 -38
D3 -39
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- maximum break time (ms) at: 5 lan .ccc.ocoveveveee: |D1 =24 P
D2-24
D3-23
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........cccoeeeiiiiieciii e | D2 =
D3 -
- maximum break time (ms) at: 500 A ................... [D1-23 P
D2 -23
D3 -22
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
L0101 D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests P
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. N/A
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components N/A
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits N/A
according to fig. 5 and 6
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..o :
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9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for N/A
lan > 0,01 A with 1,4 Ian /30 Als (MA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
—angle o = 0° (F/-) i . |D1- N/A
D2 -
D3 -
-angle o0 =90° (F/-) oo . |D1- N/A
D2 -
D3 -
-angle o = 135° (+/-) covvviieie e . |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating
direct currents by closing S2 (angle o = 0°)
RCCBs with Isn < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) ...ovvveens . |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 4 Ian (+/-) ...ovveeees . |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,5 Arms (+/-) ....: |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) ...: |D1- N/A
D2 -
D3 -
RCCBs with Ian = 0,03 A:
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- maximum break time (ms) at: 1,4 lan (+/-) ......... . |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2,8 lan (+/-) ......... . |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,35 A rms (+/-) ..: [D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) ...: [D1- N/A
D2 -
D3 -
RCCBs with Ian > 0,03 A:
- maximum break time (ms) at: 1,4 lan (+/-) ......... : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2,8 lan (+/-) ......... : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) ..coceeeee. : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 A rms (+/-) ...: [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-test current (A): IN . : —
- steady increase from zero to: 1,4 Ian for N/A
lan > 0,01 A with 1,4 1an /30 A/s (MmA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)

TRF No. IEC61008_1H




Page 188 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
angle o = 0° (H/-) v . |D1- N/A
D2 -
D3 -
—angle o= 90° (#/-) i . |D1- N/A
D2 -
D3 -
-angle o= 135° (+/-) i . |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle a = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero N/A
to: 1,4 lan for Ian > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle a =0° (+/-) (-6 MA) oiiiiiiiiiiiiii, : N/A
No value exceeds the relevant specified limiting N/A
values
Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) ....cccccoviiiiiiiiiiiiaiiiiiien, :

Type IN A lan A

Standard values of break time and
non-actuating time at a residual current equal to
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Ian 2 Ian 5 lan 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 004 | 004 | 4ies -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03| 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. --
non-
actuatin
g times
a) value to be decided by the manufacturer for this =
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan t0 lan Within 30 s D1-21,8 P
(MA) e . |D2-21,7
D3-21,9
- tripping current between lano and lan (MA) ......... : N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-95 P
specified limiting value of Table 1 (ms) ............... . |D2-93
D3-95
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ovvvveeeinnnenn. . [D1-93 P
D2-95
D3 -94
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- maximum break time (ms) at: 2 lan ...occovvverinnenn. . [D1-40 P
D2 -39
D3 -39
- maximum break time (Mms) at: 5 lan ccccvveereeeinnnns . [D1-23 P
D2-24
D3 - 23
- maximum break time (ms) at: 0,25 A (if N/A
applicable) .........cccoccviieiiiiiii e :
- maximum break time (ms) at: 500 A ................. : [D1-22 P
D2 -23
D3 - 21
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel [D1-13 P
between 5A and 200A) ......coceeeiiiiiiiiiiiiee e . [D2-10
D3 - 11
- maximum break time (ms) at: __100____ A (value [D1-15 P
2 between 5A and 200A) ......coooviieiiiiiiiieeeiieeee . [D2-12
D3 - 11
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S i : |D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C;
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....coocvveeerninnenn, . |[D1-95 P
D2 -96
D3-95
- maximum break time (ms) at: 2 lan ...occveeerinnenn. . [D1-39 P
D2-40
D3 - 37
- maximum break time (ms) at: 5 lan «..occveeeriinnenn. . [D1-23 P
D2 -22
D3-24
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ... . |D2-
D3 -
- maximum break time (ms) at: 500 A ................. . [D1-23 P
D2 -23
D3-24
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian: 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S i : |D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............ . 1100
- cross-sectional area (MM?) ....ooovivviiiiiieieiinnees, . |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...ooocvveeerninnens. . |D1-94 P
D2-95
D3-94
- maximum break time (ms) at: 2 lan ...occveeerinnenn. . |D1-40 P
D2-40
D3 -39
- maximum break time (Mms) at: 5 lan ccccvvveereeeinnnns : |D1-24 P
D2 -23
D3 -23
- maximum break time (ms) at: 0,25 A (if D1- N/A
=1 0] o] o= o] =) RN . |D2-
D3 -
- maximum break time (ms) at: 500 A ................. . |D1-23 P
D2 -22
D3 -22
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s : [D1 - N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
0,06 S eeeieiiiiiiiiiiiiiiiitebib ettt : |D2-
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A, D1 - N/A
0,04 S e : |D2 -
D3 -
No tripping during the tests P
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. N/A
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components N/A
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits N/A
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..ooocooeeiiiiiiiiiiiiiiiiiiiees :
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 lan for N/A
lan > 0,01 A with 1,4 Ian /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 Als (mA)
—angle o = 0° (/) i : [D1- N/A
D2 -
D3 -
-angle o = 90° (F/-) i . |D1- N/A
D2 -
D3 -
-angle o = 135° (/) cooeriiiieee e : |D1- N/A
D2 -
D3 -
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No value exceeds the relevant specified limiting N/A
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)

RCCBs with lan < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) ............ : |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 4 lan (+/-) ....oouees : |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,5 Arms (+/-) ....: [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 Arms (+/-) ...: [D1- N/A
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ......... . |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ......... . |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,35 Arms (+/-) ..: [D1 - N/A
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ......... . |D1- N/A
D2 -
D3 -
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- maximum break time (ms) at: 2,8 lan (+/-) ......... : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) ............ : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) ...: |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
- test current (A): N oo : —
- steady increase from zero to: 1,4 Ian for N/A
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
—angle o = 0° (F/-) i . [D1- N/A
D2 -
D3 -
—angle o = 90° (F/-) i . |D1- N/A
D2 -
D3 -
—angle oo = 135° (#/-) i . |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero N/A
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
to: 2 Ian for Ian < 0,01 A with 2 Ian /30 A/s (mA)
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-angle o = 0° (+/-) (/-6 MA) ooiiiiiiiiiiiiiciiiee, : N/A
No value exceeds the relevant specified limiting N/A
values
Tests "D1"
8.12 RCCBs functionally dependent on line voltage
RCCBs functionally dependent on the line voltage, N/A
shall operate correctly between 0,85 and 1,1 times
their rated voltage; voltage (V) .......cccccvvvvvvvvvnnnnnnns
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the N/A
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: |D3 -
- all values less than 0,85 times the rated voltage |D1 - N/A
7 TS D2 -
D3 -
- tripping test at test voltage (V) with Ian and D1 - N/A
operating according to Table 1 (ms) .................... |D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1- N/A
operating means below UX ..........ccccccevinnl D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .............cccccecvveeeens. | D2 -
D3 -
a) RCCBs opening without delay: no value N/A
exceeds 0,5 s
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b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (UN) ..o
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: N/A
9.9.2.1 - steady increase from 0,2 Ian to Ian Within 30 s D1 - N/A
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on lan: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceeevvinnnnr | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..cceeevveeene s | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...cceeevvieenner | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccciiiiiiiieeee e | D2 -
D3 -
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- maximum break time (ms) at: 500 A .................. |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,048 i D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceeevvinnnnr | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan .......cocvvveeert | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..c.ccevcveeeenr | DL - N/A
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........coccciniiiiiii e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : [D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,048 i D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages
9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse P
voltages
9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test) P
One pole of the RCCB is submitted to 10 applications of a surge current according to P
the following requirements:
- peak value: 200 A + 10/0% 200 P
- virtual front time: 0,5 us + 30% 0,5 us P
- period of the following oscillatory wave: 10 ps 10 us P
+ 20%
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- each successive reverse peak: about 60% of the |OK P
preceding peak
The polarity shall be inverted after every two OK P
applications
The interval between two consecutive applications |30 s P
shall be about 30 s
During the test the RCCB shall not trip ................. |D1-not trip P
D2 - not trip
D3 - not trip
- break time (ms) at: lan «.ooceevcveviieeviieesieesvieevenn.s. |[D1-95 P
D2-93
D3-94
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current)
9.19.2.1 Test conditions P
One pole of the RCCB is submitted to 10 applications of a surge current according to P
the following requirements:
Peak value: 3000A +10/-0% 3,09kA P
Virtual front time: 0,8us + 20% 8 us P
Virtual time of half value: 20us + 20% 20 us P
Peak of reverse current: less than 30 % of peak OK P
value
The polarity shall be inverted after every two OK P
applications
The interval between two consecutive applications |30s P
shall be about 30 s
9.19.2.2 S-type: During the test the RCCB shall not trip D1 - N/A
D2 -
D3 -
- break time (ms) at lan ..ocovevvveeeviieeeevcieeeeviieeeenens. | D1 - N/A
D2 -
D3 -
9.19.2.3 General type: During the test the RCCB may trip. P
After any tripping the RCCB shall be re-closed
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- break time (ms) at lan «.ccocevveeviinviieviieiiieenee. s [D1-95 P
D2 -93
D3 -94
Power factor obtained ...........c..coccoeevineiiiinnnnee s 0,95 —
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
) USSR D1-0K P
D2 - OK
D3 - OK
o) OSSR D1-0K P
D2 - OK
D3 - OK
£) ettt | D1-0K P
D2 - OK
D3 - OK
) et D1-0K P
D2 - OK
D3 - OK
=) PSSR D1 - N/A
D2 -
D3 -
No flashover or breakdown ...........cccooevevierennen D1-0K P
D2 - OK
D3 - OK
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Making and breaking Inat Un ...............cceceeeeeee.s. |[D1-0K P
D2 - 0K
D3 - 0K
The RCCB shall trip with a test current of 1,25 Ian D1 -95 P
(MS) e D2 - 96
D3 -93
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: |D3 -
- all values less than 0,85 times the rated voltage |D1 - N/A
(V) et D2 -
D3 -
- tripping test at test voltage (V) with Ian and D1 - N/A
operating according to Table 1 (ms) .................... |D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1- N/A
operating means below UX ................cccceeeeeeet | D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line
voltage then switched off
Time (ms) interval between switching off and D1- N/A
opening of the main contacts ................................  |D2-
D3 -
a) RCCBs opening without delay: no value N/A
exceeds 0,5 s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
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9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (UN) ..o
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 lan to lan Within 30 s D1 - N/A
(MA) oot D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
The RCCB closes on lan: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan .....c.cccceeveeeens |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..cceeevveeene s | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..cceeevvieeeenr | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) .......cccccciiiiiiiieeee e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
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Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S i D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceeevvinnnnr | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..cceeevveeene s | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...ceeevvveeenenr | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccciiiiiiiieeee e | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1- N/A
D2 -
D3 -
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No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,048 i D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.3 Verification of the rated residual making and —
breaking capacity (A): lam «ococeevvveiiieiiieeiineeeel | 630
Test circuit according to figure ........ccccceeeevvviicl |7 —
Point of test circuit which is directly earthed ........ . | Neutral pole of supply —
Grid distance "a" (MM) ......ccccceeveviiiinensiinennnenns. |50 —
Prospective current (A) ..cccceeeeviiiieeeiiiieeesineeens. | 630 —
Prospective current obtained (A) ..........ccceeeee.....l. (638 —
Power factor ........ccccceeevveeeeiineeeecineeesiiinaessenneenes. 1 0,93...0,98 —
Power factor obtained ...........ccccoeeeveiiveiicneneneel. (0,95 —
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
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9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1mA
exceed 2mA (mA) D3-<0,1mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
a) between open contacts..........ccceceeevvieeeivieeen:. [D1=0K P
D2 - OK
D3 - OK
b) between terminals (closed contacts) .............  [D1-0K P
D2 - OK
D3 - OK
c) between poles and frame..........ccccceeeccvveeeeeer. |D1 = 0K P
D2 - OK
D3 - OK
d) between metal parts of the mechanism and D1 - 0K P
the frame......cccccviviniseee . | D2 - 0K
D3 - 0K
e) RCCBs with a metal enclosure..........cccccceeeeee.t |D1- N/A
D2 -
D3 -
No flashover or breakdown ...........cccccceveveeeeeeet [D1-0K P
D2 - 0K
D3 - 0K
Making and breaking In at Un .........ccccceveveeeer [D1=0K P
D2 - 0K
D3 - 0K
The RCCB shall trip with a test current of 1,25 Ia, | D1 - 0K P
([0 013 . D2 - OK
D3 - OK
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the N/A
line voltage
9.17.1 Limiting value of the line voltage (Ux): N/A
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: |D3 -
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- all values less than 0,85 times the rated voltage D1 - N/A
(V) oot D2 -

D3 -
- tripping test at test voltage (V) with Isn and D1 - N/A
operating according to Table 1 (ms) ..................... |D2 -

D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX ....................................  |D2-

D3 -

9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .............ccccocveeenel. | D2 -

D3 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer

9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs N/A
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
VOItage (UN) i ]

All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:

9.9.2 - steady increase from 0,2 lan to lan within 30 s (mA) |D1 - N/A

............................................................................... D2 -
D3 -

- tripping current between lano and lan (MA) ..........: D1 - N/A
D2 -
D3 -
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The RCCB closes on Ian: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) .............. . |D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current N/A
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccccevevveeennes |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan .....oeeecvvveeeee.r | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ....ceevvcvvveeeer | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccoviiiiiiiieees. | D2 -
D3 -
- maximum break time (ms) at: 500 A ................. |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: N/A
- minimum non actuating time (ms) at: Ian; 0,13s : [D1 - N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non actuating time (ms) at: 500 A, D1 - N/A
0,045 D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and N/A
one line terminal only being energized in turn;
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current N/A
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ......cccecvveeever |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..ccoevcvveeerer |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...ccovcvvveeener |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccvviiiiiiieees. | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: N/A
- minimum non actuating time (ms) at: lan; 0,13 s : |D1 - N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
D3 -
- minimum non actuating time (ms) at; 500 A; D1 - N/A
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)
8.11 Test device
RCCBs shall be provided with a test device P
Ampere-turns produced when operating the test D1: 61,5mA- turns P

device do not exceed 2,5 times the ampere-turns  |D2: 61,4mA- turns

produced by lan D1: 61,5mA- turns
not exveed 2,5x30mA- 1 turn
75 mA-turns
Not possible to energize the circuit on the load side P
by operating the test device when the RCCB is in
the open position
9.16 Verification of the operation of the test device at the limits of rated voltage:
a) RCCB at 0,85 times the rated voltage, test D1-0K P
device actuated 25 times at intervals of 5 s .......... |D2-0K
D3 - OK
b) test a) repeated at 1,1 times the rated voltage : |D1- OK P
D2 - OK
D3 - OK
c) test b) repeated, but only once, the operating D1-0K P

means of the test device being held in the closed D2 - OK
position for 30'S .....cocveeviiieeiieeiieviiiesieesiieseneens. | D3 = OK

RCCB operated at each test ...............c.eceuveennnee... . |D1 — 0Operated P
D2 - operated
D3 - operated

No change impairing further use ........................... |D1-0K P
D2 - OK
D3 - OK
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8.8 Resistance to mechanical shock and impact
RCCBs shall have adequate mechanical behaviour P
so as to withstand the stresses imposed during
installation and use
9.12.1.2 Mechanical shock P
Mechanical shock: 50 falls of 40 mm on one side; P
50 falls on opposite side C turned through 90°;
50 falls on one side; 50 falls on opposite side
No opening of RCCB during the test .................... |D1-0K P
D2 - OK
D3 - OK
9.12.2 Mechanical impact
9.12.2.1 Impact test (10 blows, height 10 cm): no damage : |D1 - OK P
D2 - 0K
D3 - OK
9.12.2.2 RCCB:s for rail mounting downward vertical force of P
50 N for 1 min, upward vertical force of 50 N for
1 min
RCCB shall not become loose during testand no |D1- OK P
damage impairing its further use ..............c........... |D2-0K
D3 - 0K
9.12.2.3 RCCBs of plug-in type (under consideration) N/A
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit
RCCBs shall not operate under specified N/A
conditions of overcurrent
9.18.1 Verification of the limiting value of overcurrent in case of a load through a RCCB with
two poles
RCCB connected as for normal use with a load N/A
equal to (A): 6 In switched on using a two-pole test
SWItCh fOr 1S woiiiiiiiiiiiiiiieecce e
Test repeated three times with an interval of at N/A
L= A 0 1 o PP
The RCCB shall not open ......ccccococeiviiiieiniiieennn N/A
RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ..o
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9.18.2 Verification of the limiting value of overcurrent in case of a single phase load through
a three-pole or four-pole RCCB
RCCB connected according to fig. 22 P
Test current (A): 6 Inclosed by S1forls ...........: —
Test repeated three times for each possible D1-0OK P
combination of current paths with an interval ofat |D2 - OK
l[east 1 MiN ..oococeeiiieiiiiiiieiesseeseessee e s | D3 -OK
The RCCB shall not open ........c...ccceeeccvvvveveeeenns. [D1-0OK P
D2 - OK
D3 -OK
RCCBs functionally dependent on the line voltage N/A
at rated voltage
Tests "D2" P
9.11.2.3c) | Verification of suitability in IT system: ..................: —
Test circuit according to figure .............cccccceceveeeeees |8 —
Point of test circuit which is directly earthed ........: —
Grid distance "a" (mm) .............cccccccvevevevevenennnnnn s |35 —
Test voltage 105% of rated phase to neutral 255
voltage for the pole exclusively for the neutral
Test voltage 105% of rated phase to phase voltage
for the other poles
Prospective current - 500A or
- 10 1n (A) ... |630
Prospective current (A) ...coccoovviiieeiiiiieiiiiieeeene. . | 630 —
Prospective current obtained (A) .........ccocoeeenene. . | 648 —
Power factor .........cccoeeeevvieviiiieiiiiiieeieiieneeiieeen . 10,93...0,98 —
Power factor obtained ............cccceeeeieeiiiiicnnneee..t. 10,95 —
Point of initiation: 0 + 5° for the first tested pole, P
shifted by 30° for the other poles
Test sequence: O-t-CO on each pole in turn P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
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After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1-<0,1mA P
contacts is measured at 1,1 Un and shall not D2-<0,1 mA
exceed 2mA (mA) D3-<0,1 mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
Q) ereeeeeeee oot eree e enesesesesennn .| D1 - 2000 P
D2 - 2000
D3 - 2000
D) ceeeeeeeee et e ettt e eneseneeesse e | D1 - 2000 P
D2 - 2000
D3 - 2000
D2 - 2000
D3 - 2000
) ORISR 0% N~ 010 o) P
D2 - 2000
D3 - 2000
L2 O PO UPPUTOPUPPPRUPPPPPRPPPPPPRRR A il B ) R N/A
D2 -
D3 -
No flashover or breakdown .........cccocovieiiiinnennn! P
Making and breaking InatUn ................................|D1-0K P
D2 - OK
D3 - 0K
The RCCB shall trip with a test current of 1,25 Ian D1 - OK P
D3 - OK
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -
30 s until automatic opening occurs; voltage (V) .: |D3 -
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- all values less than 0,85 times the rated voltage [D1 - N/A
(V) et D2 -
D3 -
- tripping test at test voltage (V) with lan and D1 - N/A
operating according to Table 1 (ms) ............c......:. |D2 -
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX ............cccccevvvvvnnnnnns D2 -
D3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D1 - N/A
opening of the main contacts .............ccccccvevveeent D2 -
D3 -
a) RCCBs opening without delay: no value N/A
exceeds 0,5 s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (Un) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 Ian to Ian Within 30 s D1 - N/A
(MA) e e D2 -
D3 -
- tripping current between lano and lan (MA) .........: D1 - N/A
D2 -
D3 -
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The RCCB closes on Ian: no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccccceviveenens D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..ccceeeevvvnnnnr D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..ccceeeevvveennr D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccvviiiiieeeen s | D2 -
D3 -
- maximum break time (ms) at: 500 A .................. |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: Ian; 0,13 s : (D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |[D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S i D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: Ian ....cccccceveveeeent D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cccoeevveeennee : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ..ccccevcveeeenr D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ........cccccvviiiiiieeeen s D2 -
D3 -
- maximum break time (ms) at: 500 A ................... [D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 'S i D2 -
D3 -
No tripping during tests N/A
TEST SEQUENCE D (1 sample) (DO)
3P+N, 100A, Type A, 30 mA
Tests “D0”
8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
9.94 For RCCBs functionally dependent on line voltage, N/A

each test is made at 1,1 and 0,85 times the rated

line voltage; voltage (V) ..o

Type INA Ian A Standard values of break time and -
non-actuating time at a residual current equal to
lan 2 IaN 5 lan 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 | 004 | 004 | o o -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times

a) value to be decided by the manufacturer for this

test
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b) The test are only made during verification of the -
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20+ 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 lan to lan Within 30 s D1-21,8 P
(MA) e D2 -
D3 -
- tripping current between lano and lan (MA) ..........: D1- N/A
D2 -
D3 -
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on lan: no value exceeds the D1-94 P
specified limiting value of Table 1 (ms) ................. [D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccceeceeveeeees | D1 =93 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .ccecceeveeeees | D1 =39 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cc..ccovevevveeenns [D1-24 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...l
- maximum break time (ms) at: 500 A .................. |[D1-24 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
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The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: 5  A(valuel [D1-18 P
between 5A and 200A) ........cccccevveeeviiiveeeviineeenn:. | D2 =
D3 -
- maximum break time (ms) at: __ 100 A (value |D1-12 P
2 between 5A and 200A) .....cccceeeeeeiiicieee e D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ..ccccccvevevereeene.s [D1-96 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cccccveveeeens | D1 =40 P
D2 -
D3 -
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- maximum break time (ms) at: 5 lan ..ccccceevveeees |[D1 =25 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .........cccovveeei e | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-24 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: la: 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 S e D2 -
D3 -
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one —
other pole loaded with rated current, the current 100
being established shortly before the test .............:
- cross-sectional area (MM?3) .......ooovvvcvveeeeeeeee s |35 —
- the RCCB closes on Ian: no value exceeds the D1-95 P
specified limiting value of Table 1 (ms) ................. [D2 -
D3 -
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2 :
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- maximum break time (ms) at: lan ....ccccoceevvceeees [D1-94 P
D2 -
D3 -
- maximum break time (Mms) at: 2 lan ccccovvvveeeennnnns : [D1-41 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccccccvvveveees D1 =24 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccvviiiviiiiiiiiiieeeee | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-22 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oottt D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM?) .....oocccvveviveeenneet. |35 —
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The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ...cccceecvvreeenes D1 =92 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..c..oecvevveerens [D1 =39 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccccccovvvvveennns (D1 -24 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccvvveeiiiiiieens | D2 -
D3 -
- maximum break time (ms) at: 500 A ................. |D1-23 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s : |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 Ian for D1 - N/A
0,06 'S eiiiiiiiiiiiiiiiiiii it D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04 'S ettt D2 -
D3 -
No tripping during the tests P
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8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.31 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.9.4 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ....cccccvvvvvvvvvvvnininininininnnnnss
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 lan for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) cooeeiiiiiee e | D1 -21,6/21,4 P
D2 -
D3 -
-angle o =90° (+/-) ceveviiieiieereeneenee e se e | D1 = 20,4/20,2 P
D2 -
D3 -
-angle oo =135° (+/-) ..cooveeeeiiiieeeiiieeeeeiee e |D1-20,7/20,8 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating
direct currents by closing S2 (angle o = 0°)
RCCBs with Ian < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) .............. |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 4 lan (+/-) .............:  |D1- N/A
D2 -
D3 -
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- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 Arms (+/-) .... [D1- N/A
D2 -
D3 -

RCCBs with Ian = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1-97/93 P
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1-35/40 P
D2 -
D3 -

- maximum break time (ms) at: 0,35 Arms (+/-) ..: |D1-36/21 P
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) ... |[D1-22/24 P
D2 -
D3 -

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 7 lan (+/-) .............. [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 Arms (+/-) ... [D1- N/A
D2 -
D3 -

No value exceeds the relevant specified limiting P

value
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9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
-test current (A): IN ooveeeevviiciiieeeeeevecciiieeeeeeenn . | 100 —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 Ian /30 Als (MA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o =0° (+/-) cocceeiiiieeeiieee e | D1 =21,6/20,2 P
D2 -
D3 -
-angle o =90° (+/-) coveveiiienieneee e | D1-20,2/20,2 P
D2 -
D3 -
-angle o = 135° (+/-) ..cocvveeeviiieee e viieee s | D1 -20,7/20,7 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with

angle o = 0° superimposed by smooth direct current of 0,006 A:

- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)

- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan fOr lan < 0,01 A with 2 Ian /30 A/s (MA)
-angle a =0° (+/-) (/-6 MA) vevvvvvveiinnannens | 27,2/27,1 P

No value exceeds the relevant specified limiting

values

Tests “D0”
Additional test sample with 60Hz to perform test item 9.9.1 (except 9.9.2.5)

8.5 Operating characteristics
For multiple settings of Ian tests are made for each N/A
setting

9.9.1 RCCB installed as for normal use, test circuit P
according to fig. 4
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9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..o
Type IN A Ian A Standard values of break time and --
non-actuating time at a residual current equal to
Ian 2 lan 5 lan 5 lan 5A- 500A --
or 200A,
0,25A b)
a)
General | Any | <0,03 | 0,3 0,15 - 0,04 | 0,04 | 0,04 =
value
Max.
break
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 times -
>0,03 | 0,3 0,15 | 0,04 - 0,04 | 0,04 -
S >25 | >0,03 | 0,5 0,2 0,15 - 0,15 | 0,15 Max. -
break
times
0,13 | 0,06 | 0,05 - 0,04 | 0,04 Min. -
non-
actuatin
g times
a) value to be decided by the manufacturer for this --
test
b) The test are only made during verification of the --
correct operation as mentioned in 9.9.2.4
9.9.2 Off-load tests made at a temperature of 20 5°C |21 °C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 Ian to Ian within 30 s D1-21,8 P
D3 -
- tripping current between lano and lan (MA) .......... N/A
9.9.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on Ian: no value exceeds the D1-95 P
specified limiting value of Table 1 (ms) ................. |[D2-
D3 -
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
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- maximum break time (ms) at: lan ...cccceeveeveeenes | D1 =93 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan .cocceevevveres |[D1 =39 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccccevvvevveres [D1-24 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if N/A
apPlicable) ...
- maximum break time (ms) at: 500 A ................... |D1-24 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.24 Verification of the correct operation in case of sudden appearance of residual current
of values between 5 Ian and 500A
(among the following list: 5A, 10A, 20A, 50A, 100A, 200A):
The test switch S1 and the RCCB being in the closed position, the residual current is
suddenly established by closing the test switch S2
- maximum break time (ms)at: _ 5  A(valuel [D1-12 P
between 5A and 200A) .......cccceeeeeviivevieeeiceenee. | D2 =
D3 -
- maximum break time (ms) at: 100 A (value [D1-13 P
2 between 5A and 200A) .....ccccceveeeeiiiiiiieeeeeee, D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13 s : [D1- N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 1an; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S e D2 -
D3 -
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....cccceccveveeenes |[D1-95 P
D2 -
D3 -
- maximum break time (ms) at: 2 lan ..c..ccceeveveeees |[D1 =39 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .cccoccveveeeees [D1-24 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1- N/A
applicable) ......ccccccevevvviiiiiiiiiiereeeeenes | D2 -
D3 -
- maximum break time (ms) at: 500 A ................... |D1-22 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non-actuating time (ms) at: la: 0,13 s : |D1 - N/A
D2 -
D3 -
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- minimum non-actuating time (ms) at: 2 Ian; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1 - N/A
0,04'S e D2 -
D3 -
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............. |100
- cross-sectional area (MM?) ......occvvvevivveeeneeet. |35 —
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccecevvereeens (D1 =94 P
D2 -
D3 -
- maximum break time (ms) at: 2 Ian ..c.cceovevevvernnns | D1 —38 P
D2 -
D3 -
- maximum break time (ms) at: 5 lan .ccccccovvvvvveennns (D1 -24 P
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ......ccccccvvviiiiiiiiieeens. | D2 -
D3 -
- maximum break time (ms) at: 500 A ................. |[D1-22 P
D2 -
D3 -
No value exceeds the relevant specified limiting P

value

Additional test for type S:

TRF No. IEC61008_1H




Page 230 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
- minimum non-actuating time (ms) at: lan; 0,13s: |D1 - N/A
D2 -
D3 -
- minimum non-actuating time (ms) at: 2 lan for D1 - N/A
0,06 'S eviiiiiiininiriiinnnr e D2 -
D3 -
- minimum non-actuating time (ms) at: 5 1an; 0,05 s [D1 - N/A
............................................................................... D2 -
D3 -
- minimum non-actuating time (ms) at: 500 A; D1- N/A
0,04'S oo D2 -
D3 -
No tripping during the tests N/A
8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components P
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
9.94 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o
9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 lan for P
lan > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o =0° (+/-) coovevvieeviieecie e | D1-21,5/21,4 P
D2 -
D3 -
-angle o =90° (+/-) coevevviieiieeieeseesee e e | D1 = 20,3/20,2 P
D2 -
D3 -
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-angle o = 135°% (#/-) cooeeiieieee e D1-20,7/20,8 P
D2 -
D3 -

No value exceeds the relevant specified limiting P

values

9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

direct currents by closing S2 (angle o = 0°)

RCCBs with Ian < 0,03 A:

- maximum break time (ms) at: 2 Ian (+/-) .............t [D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 4 lan (+/-) .............:  |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) ...: |D1- N/A
D2 -
D3 -

RCCBs with Isn = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1-94/87 P
D2 -
D3 -

- maximum break time (ms) at: 2,8 lan (+/-) ........... |D1-33/36 P
D2 -
D3 -

- maximum break time (ms) at: 0,35 Arms (+/-) ... |D1-28/22 P
D2 -
D3 -

- maximum break time (ms) at: 350 A rms (+/-) .... |D1-23/25 P
D2 -
D3 -

RCCBs with Ian > 0,03 A:

TRF No. IEC61008_1H




Page 232 of 367

Report No. CN24Q8W6 001

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 1,4 lan (+/-) ........... |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2,8 Ian (+/-) ...........  [D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 7 lan (+/-) ..............  |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 350 Arms (+/-) ... |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting P
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole loaded
with rated current
- testeurrent (A): IN .o —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 Als (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle oo =0° (+/-) cooeeiiiiieeeiieee e | D1-21,6/21,5 P
D2 -
D3 -
-angle o =90° (#/-) cevoeviiiieeeniesee e | D1 =20,3/20,2 P
D2 -
D3 -
-angle o = 135° (+/-) coccviiiiienieniesiesieeieeeeeee . | D1 -20,8/20,6 P
D2 -
D3 -
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with

angle o = 0° superimposed by smooth direct current of 0,006 A:
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- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) (+/-6 MA) ...coeovvveveinneaaannnns 27,1127 1 P
No value exceeds the relevant specified limiting
values
TEST SEQUENCE E (3 samples)
1P+N, 100A, Type AC, 30 mA
8.7 Performance at short-circuit currents
9.11.2.4 a) Verification of the coordination between the RCCB and the SCPD
Verification of the coordination at the rated —
conditional short-circuit current (A): Inc ................ |6000
Test circuit according to figure ........ccceeevveveen . [9 —
Point of test circuit which is directly earthed ........: |Neutrals of power supply —
Grid distance "a" (MM) ..............cccccevvveeeeeeeeecnnnnnn. . |50 —
Silver wire diameter (mm) or fuse ........................ [©@0,5 mm —
Prospective current (A) ...cccocoeviiiineiiciinesiiieeeennn s | 6000 —
Prospective current obtained (A) ........ccecceeeeee....t. 6110 —
Power factor ..........cccccceevecveeieiiineseciiseseienneneeenn . | 0,66...0,70 —
Power factor obtained ..........c.ccccceeeveiceeneeneet. | 0,68 —
Point of initiation: 45° + 5° 43...44° P
Verification of 12t (kA2s) and Ip (kA) prior to testing P
((=1x £1,1x values of table 15), RCCB replaced by
a connection having negligible impedance
Test sequence: O-t-CO 0/COo P
12t (KA2S); Ip (KA) ceeeieeiieieiieeeeieeieesee e .. |E1—42,6/4,38 P
E2 - 46,3/4,97
E3 -52,3/4,83
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
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9.7.7.3 The leakage current flowing across the open E1-<0,1TmA P
contacts is measured at 1,1 Un and shall not E2-<0,1mA
exceed 2mA (mA) E3-<0,1mA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
) VPSP P OUR VPRS- E1-480V P
E2-480V
E3-480V
D) e E1-480V P
E2-480V
E3-480V
(o) PP OUR VRSP E1-480V P
E2-480V
E3-480V
) et E1-480V P
E2-480V
E3-480V
2 OSSR E1- N/A
E2 -
E3 -
No flashover or breakdown ..........cc.cceveveveevee s |[E1-0K P
E2-0OK
E3-OK
Making and breaking Inat Un ...........c..cceeeveeee s |[E1T-0K P
E2-0OK
E3-OK
The RCCB shall trip with a test current of 1,25 Ian E1-0K P
(IMS) e E2 - OK
E3 - OK
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the
line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and El- N/A
progressively lowered to attain zero within about E2 -
30 s until automatic opening occurs; voltage (V) .: |E3 -
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- all values less than 0,85 times the rated voltage |E1 - N/A
(V) et E2-
E3-
- tripping test at test voltage (V) with Ian and E1l - N/A
operating according to Table 1 (ms) ....................  |E2 -
E3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual El- N/A
operating means below UX .....cccccccvvvvvvvvvvvvvevennnnns |E2 -
E3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and El- N/A
opening of the main contacts ............ccccccovcvveenns. |E2 -
E3-
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (Un) oo
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 Ian to Ian Within 30 s El- N/A
(MA) e e E2 -
E3-
- tripping current between lano and lan (MA) .........: E1l - N/A
E2 -
E3-
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The RCCB closes on Ian: no value exceeds the El - N/A
specified limiting value of Table 1 (ms) ................. |E2-
E3-
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceveveenns |EL - N/A
E2 -
E3 -
- maximum break time (ms) at: 2 lan ..coeeevvveiven s [EL - N/A
E2 -
E3 -
- maximum break time (ms) at: 5 lan ..coeevvvviivnnr |EL - N/A
E2 -
E3 -
- maximum break time (ms) at: 0,25 A (if El- N/A
applicable) .......ccccceiiiiien s |E2 -
E3-
- maximum break time (ms) at: 500 A ................. |El- N/A
E2 -
E3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non-actuating time (ms) at: lan; 0,13s : |El - N/A
E2 -
E3 -
- minimum non-actuating time (ms) at: 2 lan; 0,06 s |E1 - N/A
............................................................................... E2 -
E3 -
- minimum non-actuating time (ms) at: 5 Ian; 0,05s |E1 - N/A
............................................................................... E2 -
E3 -
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- minimum non-actuating time (ms) at: 500 A; El- N/A
0,04'S i E2 -
E3-
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and
one line terminal only being energized in turn;
RCCB connected according to fig. 4 N/A
9.9.2.3 The test circuit being successively calibrated at each of the values of residual current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lan ....ccccceevcveeennr |EL - N/A
E2 -
E3-
- maximum break time (ms) at: 2 lan ...ccccovcvveeeenr |EL - N/A
E2 -
E3-
- maximum break time (ms) at: 5 lan ...cccovevveeennr |EL - N/A
E2 -
E3-
- maximum break time (ms) at: 0,25 A (if El- N/A
applicable) .......ccocciiiiiien . |E2 -
E3-
- maximum break time (ms) at: 500 A ...