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Test item description .......................  Type B RCCBs

Trade MarkK .......ccccoeeereerrernercercnsennns ;% HGN‘I(@

Manufacturer..............cccccceceeveeeeeeees. - Same as applicant

Model/Type reference ......................  HB202B, HB204B

Ratings ..ol U= AC240V (AC230V) for 1P+N, AC415V (AC400V) for 3P+N

l= 16, 20, 25, 32, 40, 50, 63A
lan= 30, 100, 300mA, Type B

Testing procedure and testing location:

X | Testing CB Laboratory: Intertek Testing Services (Shanghai FTZ) Co., Ltd.
Testing location/ address ........cccccceevrrvennnenn. : | Building No.85&86, 1198 Qinzhou Road (North),
Shanghai 200233, China
Tested by (name, function + signature) ....... : | Quiet Lin : -
(Engineer) AT~
Approved by (name, function + signature)..: | Mark He
(Mandated Reviewer) Wk ‘m“

[] | Testing procedure: CTF Stage 1

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

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

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

[] | Testing procedure: CTF Stage 2

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

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

Witnessed by (name, function + signature)..:

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

[] | Testing procedure: CTF Stage 3

[] | Testing procedure: CTF Stage 4

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

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

Witnessed by (name, function + signature)..:

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

Supervised by (name, function + signature). :

TRF No. IEC62423C
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List of Attachments (including a total number of pages in each attachment):

The attachment to test report IEC 62423 with European group differences and national difference (totally
59 pages): page 216 to 274.
The attachment to APPENDIX ZZ for differences of AS/NZS 61009.1(totally 4 pages): page 275 to 278.

Photo attachment (totally 15 pages): page 279 to 287.

Summary of testing:
CBTL.: Intertek Testing Services (Shanghai FTZ) Co., Ltd.
Address: Building No. 85 & 86,1198 Qinzhou Road (North) Shanghai 200233 China

Tests performed (name of test and test clause): Testing
Clause Testing items location:
IEC62423:

6 Marking CBTL
912 Verification of the correct operation in case of a steady increase of composite CBTL

residual current

Verification of the correct operation in case of sudden appearance of

9.1.3 . . CBTL
composite residual current

Verification of the correct operation for four-pole Type F RCD

9.14 CBTL
powered on two poles only

Verification of behaviour at surge currents up to 3 000 A (8/20 ps

9.1.5 CBTL
surge current test)

9.1.6 Verification of behaviour in the case of inrush residual currents CBTL

Verification of the correct operation in case of residual pulsating

9.1.7 direct currents in presence of a standing smooth direct current of 0,01 A CBTL

Verification of the operating characteristic at the reference temperature

9.2.1 (2015) °C CBTL
9.2.2 Tests at the temperature limits CBTL
923 Verification of the correct operation for three- and four-pole Type B RCDs CBTL
powered on two poles only

9.24 Verification of the RCD after test sequences CBTL
IEC 61008-1/2:

9.3 Test of indelibility of marking CBTL
9.4 Test of reliability of screws, current-carrying parts and connections CBTL
9.5 Tests of reliability of screw-type terminals for external copper conductors CBTL
9.6 Test of protection against electric shock CBTL
9.7 Test of dielectric properties CBTL
9.8 Test of temperature-rise and measurement of power loss CBTL
9.9 28-day test CBTL
9.10 Test of tripping characteristic CBTL
9.1 Verification of mechanical and electrical endurance CBTL
9.12 Short-circuit tests CBTL
9.13 Mechanical stresses CBTL

TRF No. IEC62423C
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Tests performed (name of test and test clause): Testing
Clause Testing items location:
9.14 Test of resistance to heat CBTL
9.15 Resistance to abnormal heat and to fire CBTL
9.16 Test of resistance to rusting CBTL

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

The product fulfils the requirements of EN 62423:2012+A11:2021+A12:2022 and BS EN 62423:2012
+A12:2022.

The product fulfils the requirements of EN 61008-1:2012+A1:2014+A2:2014+A11:2015+A12:2017 and BS
EN 61008-1:2012+A12:2017.

The product fulfils the requirements of EN 61008-2-1:1994+A11:1998 and BS EN 61008-2-1:1995.

The product fulfils the requirements of AS/NZS 61008.1:2015+Amd:2024.

Summary of testing:

Model No. of In AN Test sequence and number of samples
poles | (A) | (MA) | Ay [A2| B | C | Do#tD1 | D2| E | F | Go | Gs® | EMC®
HB202B 1P+N 63 30 X | X X X X X X X X - -
HB202B | 1P+N 63 100 -] - - - X | - - - - - - -
HB202B | 1P+N 63 300 - |- - - X | - - - - - - -
HB202B | 1P+N 16 300 -] - - - - - - X | x - -
HB204B | 3P+N 63 30 X | X X X X X X X X X X
HB204B | 3P+N 16 300 -] - - - - - - X | x X -
Note:

a) Sequence G1 is only applicable to EN standard
b) See EMC test report No. 2506B1062SHA-001

TRF No. IEC62423C
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Copy of marking plate: HB202B, 1P+N

Test regularly 230V/240V~

AS/NZS61008.1

TRF No. IEC62423C
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Copy of marking plate: HB204B, 3P+N

TRF No. IEC62423C



Page 7 of 287 Report No. 2506B1061SHA-001

Test item particulars.................coooiiii

Classification of RCCBs functionally dependent on the

line voltage(Type A part) ... Yas / No

Classification of RCCBs functionally dependent on the

line voltage(Type B part) .......cccccceveiiiiiiiiciiiciel. Yes / No

Opening automatically in case of failure of the line

VOIage.......cocviiiiciiel Yas [ NO

- reclosing automatically when the line voltage is

restored ...l Yag [ NO

- not reclosing automatically when the line voltage is

restored ...l Yag [ NO

Not opening automatically in case of failure of the line

VORAGE ..ot

- able to trip in a hazardous situation arising on failure

of line voltage...............cccoovviiiiiiiiiiiiiicciceeeel Yag / No

- not able to trip in a hazardous situation arising on

failure of line voltage(Type A part) ...........cccccceeeeeevi Yas / No

- not able to trip in a hazardous situation arising on

failure of line voltage(Type B part) ..............c.cccccceeeeeil Yos / No

Type Of RCCB......cooiiiiee )

-type (A)/ Bl YOS [ NO

-type (A) F . Y€S [ NO

- independent of the line voltage(Type A part).............. Yes/Ne

- dependent on the line voltage(Type B part) ............... Yes/Ne

- without time delay ..........cccccevveiiiviiiiiiivevell. Yes /[ No

- with time delay: type S..........ccocciiiiiiiivieieeeel. ¥es / No

-enclosed........cccvvviiiiiinie . €S [ NO

- UNENClOSEd.......cccviiiiiiriiiiiree . €S [ NO

-IP number ... IP20(NOrmally installed)

- for fixed installation ..........c.cccocevviviiniiiiiciicienenl. Yes /[ Ne

- for mobile installation.............ccccccociiiiiciiiiceeenl. ¥es / No

Number of poles.........ccoocvevvcieevicieeccieeeveeeevecieeeeenn. 1PN, 3P+N

Ambient air temperature (°C) .......ccceeoevvciiiicieneennl. -25~40°C

Method of mounting.........ccccccceeviiiviiieiiie . sfface-Aflush fpanel-board / distribution board

Method of connection ...........c.c.ccccveeeevcieecvciee el Terminal with stirrup

Rated residual operating current (A) ..........ccccceeeeeeees. 30, 100, 300MA

Rated current (A) ....ccoeveviviivesesese . 16, 20, 25, 32, 40, 50, 63

Rated voltage (V) ....ccocevievieniiniereeseevee e, AC240V (AC230V) for 1PN,
AC415V (AC400V) for 3P+N

Rated impulse withstand voltage (Uimp) 4

Nature of SUPPIY .....ccovvviiriiiiecccceeeeeeeeees. AC

Rated frequency (HZ).......cccoooeeiiiiiiiiiiie . 50/60

Rated making and breaking capacity (A).......cccceennus : 1000

TRF No. IEC62423C
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Rated residual making and breaking capacity (A).....: 1000
Rated conditional short-circuit current (kKA)................ : 10

Rated conditional residual short-circuit current (kA)..: 10

Type of terminal ..o, : Terminal with stirrup
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)

TeStiNg....co v ——— :

Date of receipt of test item .........ccccvecrreciriccriccnnnes 1 2025-04-08

Date (s) of performance of tests.........cc.cccvecererrecnnncn. 1 2025-04-08 to 2025-07-15

General remarks:

“(see Enclosure #)” refers to additional information appended to the report.
“(see appended table)” refers to a table appended to the report.

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

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between
Intertek and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the
agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the
agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek
name or one of its marks for the sale or advertisement of the tested material, product or service must first be
approved in writing by Intertek. The observations and test results in this report are relevant only to the
sample tested. This report by itself does not imply that the material, product, or service is or has ever been
under an Intertek certification program.

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 [ Not applicable
declaration from the Manufacturer stating that the PP
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided ...t :

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

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

General product information:
Un= AC240V (AC230V) for 1P+N, AC415V (AC400V) for 3P+N
Model: HB202B for 1P+N, HB204B for 3P+N
In= 16, 20, 25, 32, 40, 50, 63A

lan= 30, 100, 300mA, Type B

Inc=lac= 10kA, Im=lam= 1kA, 50/60Hz
Independent on line voltage for Type A part
Dependent on line voltage for Type B part

TRF No. IEC62423C
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IEC 62423
Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE A Aq-1 A1-2
2 samples: 230V/240V, 63A, 30mA, 1P+N
400V415V, 63A, 30mA, 3P+N
6. Marking

a) manufacturer’s name or trademark ................. : ;2 HQN]@ P
b) type designation, catalogue number or serial HB202B HB204B P
NUMDBDET e :
c) rated voltage(s) (V) woocevoereiienieiiesiisieeeeneeans : 230V/240V~ | 400V/415V~ P
d) rated frequency (HZ) ....ocooeiiiiiiiiiiiiieees . |50/60Hz P
e) rated current (A) ..o : |63A P
f) rated residual operating current (A) ................. . |0,03A P
h) rated making and breaking capacity (A) .......... : | 1000A P
j) degree of protection ...........cccccccuvieiieeiiiicnnnnne... : N/A
K) position of USE ......ccccceeeeeeeiiiiiiiiiiiice e, : N/A
I) rated residual making and breaking capacity (A): | 1000A P
m) symbol S for type S N/A
n) symbol of the method of operation .................. :
0) operating means of test device ...........cccuueee... T
p) wiring diagram ..o : P
q) operating characteristic: ........ccccccoiiiiiiiiinnnns : --
- RCBOs of type B with the symbol W"El or j ﬁr}"f_ WWW R P

~
- RCBOs of type F with the symbol 1 or L N/A
Marking on the RCCB itself or on nameplate or a), b), c), d), e), f), h), 1), 0), p), P
nameplates attached to the RCCB and located so |q) are legible when 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) ......cccceeneee. : N/A
Time delay when opening in case of failure of the |No time delay N/A
line VOItage (S) «ivieeeiiiiiiiiiiieeiiiiiiiee e :
Open position indicated by “0” and closed position |O OFF /1 ON P
DY 1 e :
For push-buttons the OFF push-button shall either N/A
be red or marked with “0” ......coooiiiiiii, :

TRF No. IEC62423C
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IEC 62423

Clause Requirement + Test Result - Remark Verdict
If necessary to distinguish between supply and 1P+N: “1, 2”7, “N” P
load terminals they shall be clearly marked ........ . |3P+N:"1,3,5", 2, 4,6", “N”
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 N/A
For non-universal terminals: -
- 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 P
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 | No such setting N/A
possible without a tool
In case of an RCCB having multiple settings of No multiple setting 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

TRF No. IEC62423C
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IEC 62423

Clause

Requirement + Test

Result - Remark

Verdict

Switched neutral opens after and closes before

other poles

P

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

45mA

- 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

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. IEC62423C
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IEC 62423

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

No such lock means

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

No such light

N/A

The indicator light shall not be the only means to

indicate the closed position

No such light

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.

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

8.1.4

Screws, current-carrying parts and connections

8.1.4.1

Connections withstand mechanical stresses

occurring in normal use

Screws for mounting the RCCB are not of thread-

cutting type

TRF No. IEC62423C




Page 13 of 287 Report No. 2506B1061SHA-001

IEC 62423

Clause Requirement + Test Result - Remark Verdict

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) ........... . |2,0Nm; 5 times; 4,9mm P
8.1.4.2 Screws with a thread of insulating material N/A

operated when mounting the RCCB: correct

introduction ensured

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

is sufficient resilience in the metallic parts

81.4.4 Current-carrying parts including parts intended for P
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
- an alloy 58% copper for parts worked cold P

- an alloy 50% copper for other parts N/A
- other metal N/A
In case of using ferrous alloys or suitably coated N/A

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 --
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, Kor L N/A

8.1.51 Terminals ensure the necessary contact pressure P

9.5 Torque test: --
- torque (Nm); diameter (mm) ......ccoccceeeeiiiiiinnnnn. : [2,0Nm, 4,9mm P

- max. cross-sectional area (MmM?) .......cccooiveeeenns : --

TRF No. IEC62423C
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IEC 62423
Clause Requirement + Test Result - Remark Verdict
9.51 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?):|1 /1 /1mm? .
Max. cross-section solid / stranded / flexible (mm?):|6/25/16mm? _
Torque 2/3 (NM)....ooeeeeeeeeecece et :11,33Nm _
Pull for 1 min solid / stranded / flexible (N)....: | Solid: =)
50N for 1/6mm?2
Stranded:
50N for 1mm?
100N for 25mm?
Flexible:
50N for 1mm?
90N for 16mm?
During the test no noticeable move of conductor P
9.5.2 Torque test: --
-torque (2/3) (NM) ..o, : [1,33Nm --
- min. cross-sectional area (MmM?) ........................ ;[ 1mm? --
- max. cross-sectional area (mm?) ....................... . | 25mm? --
The conductor shows no damage
Terminals have not worked loose and no damage
953 Terminals fitted with the largest cross-section area -
specified in Table 6, for stranded and/or flexible
copper conductor.
Max. cross-section stranded (mMm?)..........ccccocueeens ‘125 mm? -
Max. cross-section flexible (mm?)..........cccccoeiieees ‘1 16mm2 -
Torque 23 (NM)..ccveiiieeeiee e 11.33Nm _
After the test no strand of conductor escaped P
outside
8152 RCCBs shall be provided with: .
- terminals which shall allow the connection of P

copper conductors having nominal cross-
sectional areas as shown in Table 6

TRF No. IEC62423C
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IEC 62423
Clause Requirement + Test Result - Remark Verdict
Rated current (A) Range of nominal cross sections P
to be clamped* (mm?)
Rigid (solid Flexible
or stranded) conductors
conductors
=13 4 to—25 4 to—25
>13<16 1 to 4 1 to 4
>16 <25 15 to 6 15 to 6
>25<32 25 to 10 25 to 6 1 to 25mm? (stranded)
> 32 <50 4 to 16 4 to 10 1 to 16mm? (Flexible)
>50<80 10 to 25 10 to 16
= 80100 16—to—35 16—to—25
=100 125 24—ie—50 25—ie—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? up to 6 mm? 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)

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

conductors without special preparation

8.1.5.5 Terminals shall have adequate mechanical P
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 P

conductor (see tests of 9.5.2)

8.1.5.7 Clamping of conductor reliably and between metal P

surfaces (see tests of 9.4 and 9.5.1)

8.1.5.8 Terminals so designed or positioned that no P
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 P

loose when the clamping screws or nuts are

tightened or loosened (see tests of 9.4)

TRF No. IEC62423C
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IEC 62423

Clause Requirement + Test Result - Remark Verdict

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

without a tool

8.1.5.11 Screws and nuts of terminals for external P
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 N/A
strength

Inlet openings for cables or conduits shall be of N/A

insulating material or be provided with bushings or

similar devices of insulating material

Such devices shall be reliably fixed N/A
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, P
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

TRF No. IEC62423C
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IEC 62423
Clause Requirement + Test Result - Remark Verdict
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 +#0-=C
not removable covers or (70 + 2)°C for removable

COVEIS i eas .

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 lsn  |37,5mA, 176/109ms P
(L0 P PP PPPPP :
9.24 Only applicable for RCCBs of type B: 75mA. 42/38ms P

tas '™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current
maximum break time (Ms)..........cccccceiiiiiiiieeen. :

Marking still legible after test

9.13.2 Ball-pressure test for external parts of insulating 1,5 mm(Enclosure) P
material (parts retaining live parts in position); test
temperature: 125 °C £ 2°C for 1 h; diameter of

impression (MmM): <2 MM ..o :

9.13.3 Ball-pressure test for external parts of insulating 1,2 mm(Handle) 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

impression (MM): <2 MM oo :

8.1.3 Clearances and creepage distances (internal and external parts)

The minimum required clearances and creepage p
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 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.
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The clearances of items 2 and 4 may be reduced P
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,
compliance for item 2 and 4 and arrangements of
9.7.2 items b), c), d) and e) is checked:

- Tests according to 9.7.2 to 9.7.6 as applicable N/A
- Test according to 9.7.7.2 with test voltages acc. N/A
Table 16 with test arrangements of 9.7.2 items
b), c), d), e)
If measurement does not show any reduced P

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

The insulating materials are classified into Material Group llla, 175V 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) U]

Minimum clearances (see table 5)

minimum clearances [mm] —

1. between live parts which are separated when P
the main contacts are in the open position 4.8

2. between live parts of different polarity 6,8 P

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 >10 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 >10 P
- 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)
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Material group o [ _
HNa X
Il L]
I 0
minimum creepage distances [mm)] _
1. between live parts which are separated when P
the main contacts are in the open position >5
2. between live parts of different polarity 6,8 =)
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 >10 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 >10 =)
- 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
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 =)
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
No sign of rust P
TEST SEQUENCE A; Ar-1~Ay-3 -
3 samples: 230V/240V, 63A, 30mA, 1P+N Ay-4~Ay-6
3 samples: 400V415V, 63A, 30mA, 3P+N
8.10 Resistance to abnormal heat and fire
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 -
Test performed on a complete RCCB P
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Glow-wire test: (960 + 15) °C for external parts of | 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 |Handle P

parts insulating material

No visible flames, no sustained glowing, or No visible flame (Handle)

flames and glowing extinguish within 30 s after 6,5s(Enclosure)

FEMOVAIl it :

No ignition of tissue paper or scorching of the P

pinewood board

TEST SEQUENCE B
3+1 samples: 230V/240V, 63A, 30mA, 1P+N

B1~ B4

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 -

9.7.74 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 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]: 4,0 --
see level of test laboratory [m] 5 -
test voltage (acc. Table 22) [kV]: 6,2 --
9.7.74.2 RCCB in open position (contacts in open position) P

The impulses are applied between: -

the line terminals connected together and the load P
terminals connected together
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9.7.743 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

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

A new RCCB sample is tested P

Test only performed on RCCBs, where
components bridging the basic insulation have
been disconnected during the impulse voltage test
of 9.7.7.4.3

test voltage 1200V+Uo 1440V

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] =
B4— 189

Test switch S2 and RCCB in the closed position, test
voltage established by closing the test switch S.

9.71 RESISTANCE TO HUMIDITY -

9.711 Parts which can be removed without a tool are P
removed, spring lids kept open, inlet openings are
left open and if knock-outs one is opened.
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9.71.2 Test conditions: 23,6°C --
48 h in humidity cabinet o
RH = 91% to 95% 93,3%
T=20t030°C £1°C
9.714 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 POSItION ..., >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
MALENIAL . .e.eeeeeeeeeeeeeeeeee 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 Vig1-0K P
B2 - OK
B3 - OK
b) electronic components disconnected ....... 2000 V|Bg1-0K P
B2 - OK
B3 - OK
c) electronic components disconnected........ 2000 Vig1-0K P
B2 - OK
B3 - OK
d) electronic components disconnected ....... 2000V|g1 - N/A
B2 -
B3 -
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e) electronic components disconnected ....... 2500 Vg1 - N/A
B2 -
B3 -
No flashover or breakdown P
9.74 Insulation resistance of auxiliary circuits measured --
with 500 V DC after 1 min:
1) between all auxiliary circuits and B1 - N/A
the frame ... >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 ..o, 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 v
> 250 <500 2500
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 | No such reduction of required --
in Table 5 shows a reduction of the required length
length, this test applies.
The test is carried out on an RCCB fixed on a N/A
metal support and being in the closed position
The impulses are given by a generator producing N/A
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 N/A
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Verdict

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

test performed with:

- surge impedance of the test apparatus <500Q
and surge protective devices disconnected
before
testing or

N/A

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

N/A

rated impulse withstand voltage [kV]:

see level of test laboratory [m]

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

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

N/A

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

N/A

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

B1 -
B2 -
B3 -

N/A

c) between all poles connected together and the
frame

B1 -
B2 -
B3 -

N/A

d) between metal parts of the mechanism and
the frame

B1 -
B2 -
B3 -

N/A

e) between the frame and a metal foil in contact
with the inner surface of the lining of insulating
material

B1 -
B2 -
B3 -

N/A

Five positive impulses and five negative impulses
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.

N/A
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no disruptive discharges during the test N/A
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 B3 — 600V

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

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 or 5A- 500A -
0,25A% 200AP)
General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 -
value Max. break times
0,03 0,3 0,15 - 0,04 0,04 0,04 -
>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-actuating -
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

9.9.23 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 (ms) at: -

- Ian B1-198 P
B2 - 200
B3-198

-2 Ian B1-74 P
B2 - 69
B3 - 70
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-5 lanor B1 - 26 P
B2 -27
B3 -28
-0,25A B1 - N/A
B2 -
B3 -
- lat 500 A B1 - 20 P
B2-16
B3-18
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
Minimum non-actuating time at: --
S IAN e 0,13s|B1 - N/A
B2 -
B3 -
S 2 IAN e 0,06 s|B1 - N/A
B2 -
B3 -
= B ANt e 0,05s|B1 - N/A
B2 -
B3 -
LA e 0,04s|p1 - N/A
B2 -
B3 -
The test switch S1 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?) 16 mm? --
9.8.1 Ambient air temperature (°C) 22,0°C --
9.8.2 Test current In (A) until steady state values are 63A --
reached.
Four pole RCCBs: N/A
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Current passing through -
- 3 phase poles (1) N/A
- neutral and adjacent pole (2) N/A
Parts ..o Temperature rise K --
Terminals for external connections.................... 65K g1 _492 P
B2 - 49,5
B3-47,4
External parts liable to be touched during manual g1 _ 136 P
operation of the RCCB, including operating means
of insulating material and metallic means for B2-12,7
coupling insulated operating means of several B3-119
00 1= 40K ’
External metallic parts of operating means........ 25K |1 - N/A
B2 -
B3 -
Other external parts, including that face of the RCCB |51 _35 g P
in direct contact with the mounting surface............ 60K ’
B2 - 35,8
B3 -35,0
8.16 Reliability --
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 + 2°C 40°C --
28 cycles
Cross-section (MM?) .......oooiiiiiiiiie e 116 mm? --
Torque 2/3 (NM) ..o :[1,33Nm -
Test current IN (A) cooeeee i 1|63A --
- with current passing ......ccccccovvveiiiieneeiiininnns 21 h|21h P
- withoutcurrent.................. 3 h|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 B1-536 P
passing the temperature rise of the terminals shall ’
not exceed 65K B2 - 54,2
B3-52,9
After cool down the RCCB shall trip with a test B1— 183 P
current of 1,25 Ian - break time (ms) not exceeding
the value for la in table 2 B2 -176
B3 - 185
Test switch S2 and RCCB in the closed position, test P
voltage established by closing the test switch S.
9.23 Verification of ageing of electronic components --
168 h at 40 £ 2°C . :140°C --
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Test current IN (A) cooeeee i :|63,0A --
Cross-section (MM?) .......oooiieiiiiiiieeeee e 1116 mm? --
Electronic parts at 1,1 Un..........l, 11264V --
After cool down: --
- electronic parts show no damage P

The RCCB shall trip with a test current of 1,25 Ian - |B1 — 176 =
break time (ms) not exceeding the value for lan in

table 2 B2 - 185
B3 - 194
Test switch S2 and RCCB in the closed position, test P
voltage established by closing the test switch S+
9.24 Only applicable for RCCBs of type B: 75mA --

toas” "% | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current (ms)

B1— 107 P
B2 - 96
B3 — 105

TEST SEQUENCE B B5 ~ B8 -
3+1 samples: 400V415V, 63A, 30mA, 3P+N

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 --

9.7.74 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 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]: 4,0 --

see level of test laboratory [m] 5 --
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test voltage (acc. Table 22) [kV]: 6,2 =
9.7.7.4.2 RCCB in open position (contacts in open position) P
The impulses are applied between: -
the line terminals connected together and the load P

terminals connected together

97743 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

9.7.7.5 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 1440V

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 lan [ms] ==
B8 — 109

Test switch S2 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 --
9.711 Parts which can be removed without a tool are P
removed, spring lids kept open, inlet openings are
left open and if knock-outs one is opened.
9.71.2 Test conditions: 23,6°C --
48 h in humidity cabinet
RH = 91% to 95% 93,3%
T=20t030°C +1°C
9.71.4 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 B5 - >500 MQ P
connected together when the RCCB is in the
closed POSItION ........ovevveeeeeeeeeeeeeeeeeeeeee >2 MQ | B6 - >500 MQ
B7 - >500 MQ
b) between each pole and the others connected B5 - >500 MQ P
together (electronic components, connected
between current path being disconnected) ...... >2 MQ | B6 - >500 MQ
B7 - >500 MQ
c) between all poles connected together and the B5 - >500 MQ P
frame. .o >5MQ
B6 - >500 MQ
B7 - >500 MQ
d) between metal parts of the mechanism and B5 - N/A
the frame ..o >5MQ
B6 -
B7 -
e) between the frame and a metal foil in contact B5 - N/A
with the inner surface of the lining of insulating
MALETIAN ..o >5MQ|B6 -
B7 -
9.7.3 Dielectric strength of the main circuit measured -
with an AC voltage (45-65Hz) for 1 min:
a) electronic components disconnected ....... 2000 Vg5 - 0K P
B6 - OK
B7 - OK
b) electronic components disconnected ....... 2000 Vg5 - 0K P
B6 - OK
B7 - OK
c) electronic components disconnected........ 2000 Vg5 - 0K P
B6 - OK
B7 - OK
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d) electronic components disconnected ....... 2000 V| g5 - N/A
B6 -
B7 -
e) electronic components disconnected ....... 2500 V| g5 - N/A
B6 -
B7 -
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 B5 - N/A
the frame ..o, >2 MQ
B6 -
B7 -
2) between each part of the auxiliary circuits B5 - N/A
which might be isolated from the other parts
and the whole of the other parts connected B6 -
together......ooeeiiii 22MQ|g7.
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 B5 - N/A
B6 -
B7 -
2) between each part of the auxiliary circuits B5 - N/A
which might be isolated from the other parts
and the whole of the other parts connected B6 -
together B7 -
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 | No such reduction of required -
in Table 5 shows a reduction of the required length, | length
this test applies.
The test is carried out on an RCCB fixed on a N/A

metal support and being in the closed position
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The impulses are given by a generator producing N/A
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 N/A
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.

test performed with: -

- surge impedance of the test apparatus <500Q N/A
and surge protective devices disconnected

before
testing or

- hybrid generator with an surge impedance of 2 Q N/A

and surge protective devices not disconnected
before testing

rated impulse withstand voltage [kV]: ==

see level of test laboratory [m] -

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

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

b) between each pole and the others connected B5 - N/A
together (electronic components, connected
between current path being disconnected) B6 -
B7 -
c) between all poles connected together and the | g5 . N/A
frame
B6 -
B7 -
d) between metal parts of the mechanism and B5 - N/A
the frame
B6 -
B7 -
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e) between the frame and a metal foil in contact | g5 . N/A
with the inner surface of the lining of insulating
material B6 -
B7 -
Five positive impulses and five negative impulses N/A
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 N/A
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 B5 — 600V P
Maximum ripple 5%
Short-circuit current 12 mA +2 / -0 mA B6 - 600V
Applied for 1 min B7 — vV
between each pole and the other poles connected 600
together to the frame.
Type InA Ian A Standard values of break time and -
non-actuating time at a residual current equal to
Ian 2 IaN 5 Ian 5 lan or 5A- 500A —
0,25A? | 200A°
General Any <0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 -
value Ma>§. 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- -
actuating 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 p
sudden appearance of residual current by closing
S1, (S2 and RCCB in closed position):

Maximum break times (ms) at: -
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- lan B5 — 120 P
B6 - 115
B7 — 117
-2 1an B5 — 50 P
B6 — 48
B7 — 46
-5 lanor B5 — 23 P
B6 — 25
B7 — 21
-0,25A B5 - N/A
B6 -
B7 -
- lat 500 A B5—17 P
B6 - 18
B7 — 21
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
Minimum non-actuating time at: --
S AN 0,13s|B5 - N/A
B6 -
B7 -
S 2 IAN e 0,06 s|Bs5 - N/A
B6 -
B7 -
S B AN e 0,05s|B5 - N/A
B6 -
B7 -
=LA 0,04s|p5- N/A
B6 -
B7 -
The test switch S1 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
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8.4 Temperature rise --
Temperature rises do not exceed the limiting P
values stated in table 7.
Cross-section (mm?) 16 mm? --
9.8.1 Ambient air temperature (°C) 22,0°C --
9.8.2 Test current In (A) until steady state values are 63A --
reached.
Four pole RCCBs: P
Current passing through --
- 3 phase poles (1)
- neutral and adjacent pole (2) P
Parts ..o Temperature rise K --
Terminals for external connections.................... 65K| g5 _528 P
B6 — 52,8
B7 — 54,8
External parts liable to be touched during manual |g5_ 16 5 P
operation of the RCCB, including operating means
of insulating material and metallic means for B6 - 16,0
coupling insulated operating means of several B7 — 15.5
POIES .. 40K ’
External metallic parts of operating means........ 25K | g5 - N/A
B6 -
B7 -
Other external parts, including that face of the RCCB | g5 _ 45 6 P
in direct contact with the mounting surface............ 60K ’
B6 — 45,9
B7 — 43,7
8.16 Reliability --
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 + 2°C 40°C --
28 cycles
Cross-section (MM?) .......oooiiieiiiiie e 116 mm? --
Torque 2/3 (NM) c..oeeeeeeeeceeeceee e :[1,33Nm -
Test current IN (A) eeeeeeieieeeee e 1| 63A --
- with current passing .......ccccccceeeiiiiiiiiieeeen, 21h|21h P
-without current..........oovviiiiiiiiiiieeees 3 h{3h P
For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles loaded
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At the end of the last period of 21 h with current B5 — 58.5 P
passing the temperature rise of the terminals shall '
not exceed 65K B6 — 56,9
B7 — 59,2
After cool down the RCCB shall trip with a test B5 — 108 P
current of 1,25 Ian - break time (ms) not exceeding
the value for la in table 2 B6 — 111
B7 — 105
Test switch S2 and RCCB in the closed position, test P
voltage established by closing the test switch S1.
9.23 Verification of ageing of electronic components --
168 h at 40 £ 2°C i :140°C --
Test current IN (A) ceeeeeeeeiieeee e :163,0A --
Cross-section (MM?) .......oovcieeiiiiie e 1116 mm? --
Electronic parts at 1,1 UN..oooooiiiiiiii 1457V --
After cool down: --
- electronic parts show no damage P
The RCCB shall trip with a test current of 1,25 Ian - |B5 — 104 -
break time (ms) not exceeding the value for Ian in
table 2 B6 - 115
B7 — 111
Test switch S2 and RCCB in the closed position, test P
voltage established by closing the test switch S+
9.24 Only applicable for RCCBs of type B: 75mA -
s "™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current (ms)
B5 — 102 P
B6 — 94
B7 — 89
TEST SEQUENCE C
C-1 C-2 C-3
3 samples: 230V/240V, 63A, 30mA, 1P+N
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: -
-IN<25A;2s50n; 13SOff .oiiiiveeiiiiiiiiei N/A
-IN>25A;250Nn;28S Off w.cveoevveveecvseveceeenaeees |25 00; 28 s OFf P
Number of operating cycles: 2000 2000 P
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Test voltage Un (V); test current In (A); 242V -
€08 Phi 0,85-0,9 ....ocvevvirceieeceeeeeeeeeeee e | 03,8A
0,88
Cross-sectional area (mm?) .....cccccevviveevicneeenl. |16 --
RCCBs having lan > 0,010 A tested at: --
- 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 «eeeveevveccvviveveeeenneess. [C1=0K P
C2-0K
C3-0K
RCCBs having Ian £0,010 A tested at: --
- 500 cycles for manual operation ...............ccc......t. |C1 - N/A
C2-
C3-
- 750 cycles by using the test device .................... |[C1 - N/A
C2-
C3-
- 750 cycles at a current of Ian «..occvveveevcviveeviceeet | C1 - N/A
C2-
C3-
Test is made without load using manual operation: --
-In <25 A; 2000 cycles .....ccccceveeeeviiciiiieeneeeeeeeen. [C1 - N/A
C2-
C3-
-In>25A; 1000 cycles ....ccccceveeeviiicciiieeneeeeeeeee. [C1 - P
C2-
C3-
After the test: -
- no 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 Ian  |C1-175 P
(M) et C2 - 181
C3-174
Dielectric strength test at a voltage of 900 V a.c. for 1 min: -
= I SRR C1-0K P
C2-0K
C3-0K
o) ST C1-0K P
C2-0K
C3-0K
o) U C1-0K P
C2-0K
C3-0K
o ) TS C1- N/A
C2-
C3-
Y I U URS. C1- N/A
C2-
C3-
9.24 Only applicable for RCCBs of type B: C1-108 =
tas” "% | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current C2-92
maximum break time (MS) ...l |03 _ 95
TEST SEQUENCE C
3 samples: 400V/415V, 63A, 30mA, 3P+N c-4 c-s c-o
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: -
-IN<25A;2s50n; 13SOff .oiiiiveeiiiiiiiiei N/A
-IN>25A;250n;28S Off w.ccveovvveveecveeveceeenaees |2 5 00; 28 s OFf P
Number of operating cycles: 2000 2000 P
Test voltage Un (V); test current In (A); 419V -
€08 phi 0,85-0,9 ....oovvevvereeceeeeeeeeeeeeeeeeeeeneen . | 03,5A
0,87
Cross-sectional area (mm?) .......cccccccveveeeeecennnenn.s. |16 --
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RCCBs having lan > 0,010 A tested at: -
- 1000 cycles for manual operation ...................... [C4—-0K P
C5-0K
C6 - OK
- 500 cycles by using the test device ....................  |[C4-0K P
C5-0K
C6 - OK
- 500 cycles ata current of lan «eeeeevvveccvvieeveeeenness [ C4 = 0K P
C5-0K
C6 - OK
RCCBs having Ian £0,010 A tested at: --
- 500 cycles for manual operation ...............cc.......:. |C4 - N/A
C5-
C6 -
- 750 cycles by using the test device .................... |C4 - N/A
C5-
C6 -
- 750 cycles ata current of Ian «.cocceevevviveeenceet | C4 - N/A
C5-
C6 -
Test is made without load using manual operation: --
-In <25 A; 2000 cycles .....ccccceveeeeviiiiiieeeeeeeeent. [ C4 - N/A
C5-
C6 -
-In>25A; 1000 cycles ....cccccceveeevviiciiiieeeeeeeeneens | C4 - P
C5-
C6 -
After the test: -
- no undue wear P
- no damage P
- no loosening of connections P
- no seepage of sealing compound P
The RCCB shall trip with a test current of 1,25 Ian |C4 — 98 P
(M) e C5-105
C6—101

Dielectric strength test at a voltage of 900 V a.c. for 1 min:
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@) et C4 -0OK P
C5-0K
C6 - OK

D) C4 -0OK P
C5-0K
C6 - OK

o) RSP C4 -0OK P
C5-0K
C6 - OK

o ) TS C4 - N/A
C5-
C6 -

) IS C4 - N/A
C5-
C6 -

9.24 Only applicable for RCCBs of type B: C4— 87 =)

fas '™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current C5-96
maximum break time (MS) ...l | 0E — 99
TEST SEQUENCE D
3 samples: 230V/240V, 63A, 30mA, 1P+N o-1 0-2 03
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

9.9.5 For RCCBs functionally dependent on line voltage, Independent of line voltage for P

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

line voltage; voltage (V) «.ocooooiiiiiiiiieieeee, :

Type A part.

Tested at both 50Hz and 60Hz
Dependent on line voltage for
Type B part.

Tested at

0,8x230=184V

1,1x240=264V

Tested at both 50Hz and 60Hz

Standard values of break time and -

Type INA Ian A
non-actuating time at a residual current equal to
lan 2 Ian 5 lan 5 lan or 5A-
0,25A% | 200AP

500A =
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General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 -
value Max. break times
0,03 0,3 0,15 - 0,04 0,04 0,04 -
>0,03 0,3 0,15 | 0,04 - 0,04 0,04 -
S >25 | >0,03 0,5 02 | 0,15 - 0,15 | 0,15 Max. break times -
0,13 0,06 | 0,05 - 0,04 0,04 Min. nc;ir;ae(;tuating =
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 + 2 °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 lan within 30 s D1 -6~30mA P
(MA) e ;| D2 -6~30mA
D3 — 6~30mA
- tripping current between lano and lan (MA) ......... : |ID1-22,0~23,0 P
D2 -22,0 ~ 23,2
D3 -22,1~227
9.9.2.2 Verification of the correct operation at closing on residual current --
- the RCCB closes on Ian: no value exceeds the D1 - 201 P
specified limiting value of Table 1 (ms) ............... : |D2-192
D3 - 196
9.9.23 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 ...cocoeeviieennnn : |D1-186 P
D2 - 195
D3 —-195
- maximum break time (ms) at: 2 lan ccceevvveeeennne : |D1-66 P
D2-70
D3 - 67
- maximum break time (ms) at: 5 lan ccceevvvieeenne : |D1-27 P
D2-28
D3 -28
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......ccoeeiiii . |D2 -
D3 -

TRF No. IEC62423C




Page 42 of 287 Report No. 2506B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 500 A ................. : |D1-18 P
D2 - 21
D3-18
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: 5A (value 1 between |D1 - 15 P
5A and 200A) ...ooiiiieeeeee e : |D2-14
D3 -17
- maximum break time (ms) at:10A (value 2 D1-16 P
between 5A and 200A) .......ccoooieiiieiiie e : |D2-18
D3 -16
- maximum break time (ms) at:20A (value 3 D1-15 P
between 5A and 200A) ......cccccoiiiiiiee e . |D2-15
D3-18
- maximum break time (ms) at:50A (value 4 D1-13 P
between 5A and 200A) ......cccocoiiiiiie e : |D2-16
D3-15
- maximum break time (ms) at:100A (value 5 D1-14 P
between 5A and 200A) ... : |D2-13
D3 -18
- maximum break time (ms) at:200A (value 6 D1-15 P
between 5A and 200A) ..o : |D2-16
D3 -16
- maximum break time (ms) at:500A .................... : |D1-18 P
D2 -15
D3 - 17
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 lan; 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 --
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 ...coceeviieeennn : |D1-192 P
D2 - 191
D3 — 191
- maximum break time (ms) at: 2 lan ccceevvveveennee : |D1- 74 P
D2- 72
D3- 73
- maximum break time (ms) at: 5 lan coceeevvcvieeenee. : |D1-27 P
D2 - 26
D3 -23
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ... : |D2 -
D3 -
- maximum break time (ms) at: 500 A ................. : |D1-18 P
D2 -18
D3 -16
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
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- 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 -
- minimum non actuating time (ms) at: 500 A; D1 - N/A
0,04 S i . |D2-

D3 -
No tripping during the tests N/A

9.9.25 Tests repeated with the RCCB loaded with rated current: --

- test current (A): In, the pole under test and one 63A --
other pole loaded with rated current, the current
being established shortly before the test ............. :
- cross-sectional area (MM?) ..o, : |16 --
- the RCCB closes on Ian: no value exceeds the D1-194 P
specified limiting value of Table 1 (ms) ............... : |D2-198

D3 -195

The switch S1 and the RCCB are in closed position. The residual current is -

established by closing S2:

- maximum break time (ms) at: lan ...ccveeeriiiinnnee. : |D1-192 P
D2 - 195
D3 - 196

- maximum break time (ms) at: 2 lan oceeevvvveeennee. : |D1-74 P
D2 -71
D3-73

- maximum break time (ms) at: 5 lan «ceeeeeeiiinnnneen. : |D1-26 P
D2 -27
D3 -28

- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ... : |D2 -
D3 -
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- maximum break time (ms) at: 500 A ................. . |ID1-21 P
D2 - 21
D3-16
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 lan; 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: 63 --
until steady state conditions are reached ............ :
- cross-sectional area (MmM?) .....cccocveeeeeiiiiiinneee. : |16 --
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 ...cccvveeriiiinnnee. : |D1-192 P
D2 - 193
D3 -195
- maximum break time (ms) at: 2 lan oceeeevvereennee. : |D1-71 P
D2-75
D3 - 68
- maximum break time (ms) at: 5 lan ccceevvveeeennn : |D1-27 P
D2 -28
D3 -26
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ......ccccoeiiiii . |D2-
D3 -
- maximum break time (ms) at: 500 A ................. . |ID1-21 P
D2 -25
D3 -26
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 for D1 - N/A
0,06 S 1neieieecee e . |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 i : |D2-
D3 -
No tripping during the tests N/A
%égg'nzm IEC Verification of the correct operation in case of P
steady increase of composite residual current
starting composite residual current: 6mA
Different frequency component values of test currents for calibration (RMS) gﬁlﬁ?izﬁ?g&%)
lat rated frequency | l1kHz IF motor (10Hz) Ia
0,138 Ian 0,138 lan 0,035 Ian 0,2 Ian
S1, S2 and RCCB in the closed position, residual P
current steady increase, starting from a value not
higher than the starting composite value to attain
the upper limit of residual operating current (1,4 Ian)
within 30 s
- tripping current between 0,5 Iaxn and 1,4 Ian (MA) : |D1 - 31,8~33,6 P
D2 - 32,5~34,5
D3 —32,1~33,1
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9.1.3 e oo
addition acc. IEC Verification of the correct operation in case of --
62423

sudden appearance of composite residual current

composite residual current acc. 9.1.2

S1 and RCCB in the closed position, residual

current suddenly established by closing S2

RCCB shall trip with a test current of 7 lan (ms) : D1-20 P
D2 - 21
D3 -22
max. break time: --
- general type RCCBs: 40ms P
- S type RCCBs: 150ms N/A
Additional test for type S: --
- minimum non actuating time (ms) at: 7 lan; 0,05s : |D1 - N/A
D2 -
D3 -

?déi'nléc.?fsl Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of residual smooth direct current without

load for ratings of /an not tested in D1,test acc. figure 6b

a) Verification of the correct operation in case of a steady increase residual smooth --
direct current:
Test switch S1 and Sz and RCCB in closed position
- steady increase from max. 0,2 lan to 2 Ian within D1 - 6~60mA
30 S (MA) i . |D2-6~60mA
D3 — 6~60mA
- tripping current between 0,5 lan and 2 Ian (MA) .:  |D1-33,1~33,8 P
D2 - 33,2~33,9
D3 —33,1~34,2
b) The test circuit being successively calibrated at each of the values of residual current -

specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, S in position | or Il chosen at random

- maximum break time (ms) at: 2 lan .ccoevvveeeennne : |D1-150 P
D2 — 152
D3 — 151
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- maximum break time (ms) at: 4 lan ..ooeeeeevennnneen. : |D1-30 P
D2 - 28
D3 —28
- maximum break time (ms) at: 10 lan ....coevnnnnneee. : |D1-21 P
D2-20
D3-20
No value exceeds the relevant specified limiting P
value
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. --
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components --
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5and 6
994 For RCCBs functionally dependent on line voltage, ?ﬁ;epzns::_t on line voltage for P
each test is made at 1,1 and 0,85 times the rated Tested at 50/60Hz
line voltage; voltage (V) ..o, :
9.9.31 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 0~42mA P
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 (MmA)
—angle o = 0° (F/-) o : |D1-29,7~31,6mA P
D2 —-29,5~31,2mA
D3 —29,5~30,6mA
-angle o0 = 90° (H/-) eeeiiiiiie : |D1-=25,2~26,2mA P
D2 — 25,3~26,4mA
D3 — 25,4~26,7mA
-angle o0 = 135° (/=) woviiiiiiiiii : |D1-27,2~28,2mA P
D2 - 26,5~27,7mA
D3 —27,1~28,2mA
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 a = 0°)
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Clause

Requirement + Test

Result - Remark

Verdict

RCCBs with lan < 0,03 A:

- maximum break time (ms) at:

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at

D4 an (F-) e :

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

0,5Arms (+/-) ...:

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

350 Arms (+/-) ..:

D1 -
D2 -
D3 -

N/A

RCCBs with lan = 0,03 A:

- maximum break time (ms) at:

1,4 lan (+1-) oo :

D1-184
D2 - 164
D3 -176

- maximum break time (ms) at:

2,8 lan (+1-) covvveen :

D1-61
D2 - 58
D3 - 56

- maximum break time (ms) at:

0,35 Arms (+/-) .:

D1-25
D2 - 27
D3 - 26

- maximum break time (ms) at:

350 Arms (+/-) ..:

D1-16
D2 -20
D3 - 21

RCCBs with lan > 0,03 A:

- maximum break time (ms) at:

1,4 lan (+1-) oo :

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

2,8 lan (+-) oo :

D1 -
D2 -
D3 -

N/A

- maximum break time (ms) at:

D1 -
D2 -
D3 -

N/A
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- 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
-test current (A): IN i . |63 —
- steady increase from zero to: 1,4 lan for 0~42mA P
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/-) wooieieeee e : |D1-230,7~31,5mA P

D2 - 30,6~31,6mA
D3 - 30,5~31,6mA

- aNGIE 0 = 90° (/=) weooveeeeeeeeeeeeeeeeeeeeeeee e . |D1-25,5~26,3mA P
D2 — 25,4~26,6mA
D3 — 25,2~26,2mA

- angle o = 135° (#1-) ovvereeeeeeeeeeeeeeeeeeeeeeee e . |D1-27,5~28,6mA P
D2 — 27,4~28,4mA
D3 — 27,3~28,5mA

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 |0~42mA 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
to: 2 Ian for lan < 0,01 A with 2 1an /30 A/s (mA)
-angle o = 0° (+/-) (#/-6 MA) .ooiiiiiiieeeee : |D1-30,2~32,5mA P

D2 - 30,8~32,4mA
D3 - 29,6~32,5mA

No value exceeds the relevant specified limiting P

values
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Clause Requirement + Test Result - Remark Verdict

ggé;g'n?acc. IEC Only applicable for RCCBs of type F: --
Verification of the correct operation in case of residual pulsating direct currents in
presence of a standing smooth direct current of 0,01 A
Test acc. 9.21.1.4 but the smooth direct current of N/A
0,006 A replaced by 0,01 A
Verification of the correct operation in case of residual pulsating d.c. currents with -
angle o = 0° superimposed by smooth direct current of 0,01 A:
- steady increase of pulsating d.c. current from zero N/A
to: 1,4 lan for Ian > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
to: 2 Ian for lan < 0,01 A with 2 Ian /30 A/s (mA)
-angle a =0° (+/-) (+/- 10 MA) oovoiviieeeeeee : |D1- N/A

D2 -
D3 -

No value exceeds the relevant specified limiting N/A
values

?2’32‘231 IEC Only applicable for RCCBs of type B: 20,4°C P
Verification of the operating characteristics at the
reference temperature (20+5)°C

IEC 62423, Table 1 -Type B RCCBs- Standard values of break time and non-actuating time for residual

direct currents which result from rectifying circuits and for residual smooth direct current

Type InA Ian A Standard values of break time and -
non-actuating time at a residual current equal to
2 Ian 4 1an 10 Ian 5A,10A,20A,50A,10 -
0A,200A a)
General Any Any 0,3 0,15 0,04 0,04 -
value value Max. break times
S >25 >0,03 0,5 0,2 0,15 0,15 Max. break times —
0,13 0,06 0,05 0,04 Min. non-actuating times .

a) Tests only made during verification of the correct operation as mentioned in 9.2.1.5 b) acc.

figure 6a and 9.2.1.6 b) acc. figure 6b

9.2.1.1
addition acc. IEC
62423

General

0,8x230=184V

Each test is made at 1,1 and 0,85 times the rated 1.1x240=264V P
line voltage; voltage (V)

Tests a rated frequency Both 50Hz and 60Hz P
For multiple settings of Ian tests are made for each N/A
setting

RCCB installed as for normal use P
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ggégzgjnléc_zlgc Verification of the correct operation in case of residual sinusoidal alternating currents -
up to 1000 Hz
a) Test switch S1 and Sz and RCCB in closed position --
Test at 150Hz: -
- steady increase from max. 0,2 Ian t0 2,4 lan within | D1 — 6~72mA P
30 S (MA) i : |D2-6~72mA
D3 — 6~72mA
- tripping current between 0,5 Ian and 2,4 Ian (MA) : | D1 —25,4~26,3mA P
D2 — 25,5~25,6mA
D3 — 25,6~25,8mA
Test at 400Hz: --
- steady increase from max. 0,2 Ian to 6 lan within D1-6~180mA P
30 S (MA) i : |D2-6~180mA
D3 — 6~180mA
- tripping current between 0,5 lan and 6 Ian (MA) .: | D1 —-41,2~42,1mA P
D2 — 41,5~41,9mA
D3 —41,5~42,0mA
Test at 1000Hz: -
- steady increase from max. 0,2 lan to 14 Ian within -~ | D1 — 6~420mA P
30 S (MA) i . |D2-6~420mA
D3 — 6~420mA
- tripping current between lan and 14 Ian (MA) ..... : | D1-127~137mA P
D2 - 119~136mA
D3 — 125~132mA
b) S1 and RCCB in the closed position, residual P
current correspond to 1000Hz suddenly established
by closing S2
RCCB shall trip with a test current of 14 Ian (ms) : D1-20 P
D2 -18
D3-19
max. break time: -
- general type RCCBs: 0,3s P
- S type RCCBs: 0,5s N/A

Additional test for type S:
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- minimum non actuating time (ms) at: 14 Ian; 0,13 s : D1 - N/A
D2 -
D3 -
ggégzgjnléggc Verification of the correct operation in the case of a residual alternating current -
superimposed on a residual smooth direct current
Test acc. figure 4
Test switch S1 and Sz and RCCB in closed position
Residual smooth direct current applied through one --
pole chosen at random and adjusted to
-0,4 lan or 12mA P
-10 mA N/A
whichever is the higher value P
Residual alternating current at rated frequency 50/60Hz P
applied to another pole and:
- steady increase from max. 0,2 lan to Ian within 30 s | D1 — 6~30mA P
(MA) e ;| D2 -6~30mA
D3 — 6~30mA
- alternating tripping current < lan(MA) ... : |D1-20,0~21,7mA P
D2 -20,2~21,8mA
D3 —20,1~22,2mA
Test made twice at each position | and Il of S3 P
?gigzig'nlflec Verification of the correct operation in the case of a residual pulsating direct current -
superimposed on a residual smooth direct current
Test acc. figure 5
Test switch S1 and Sz and RCCB in closed position
Residual smooth direct current applied through one -
pole chosen at random and adjusted to
- 0,4 lan Or 12mA P
-10 mA N/A
whichever is the higher value P
Residual pulsating direct current applied to another P
pole with a current delay angle of 0° and:
- steady increase from max. 0,2 Ian to 1,4 lan within | D1 — 6~42mA P
30 s (mA) for RCCBs with [an>0,01 A.....ccceenee : |D2-6~42mA
D3 — 6~42mA
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- steady increase from max. 0,2 lan to 2 Ian within D1 - N/A
30 s (mA) for RCCBs with 1a<0,01 Ao . |D2-
D3 -
RCCB tested twice at each position | and Il of Ss3 P
and Sy
- residual pulsating tripping current < 1,4 lan(mA) for |D1 — 23,9~30,4mA P
RCCBs with 1an>0,01 A ..o : |D2-23,8~30,2mA
D3 —24,1~30,1mA
- residual pulsating tripping current < 2 Ian(mA) for |D1 - N/A
RCCBs with 1an<0,01 A ..oveiiiiieeeeee e . |D2-
D3 -
?2132123110 Verification of the correct operation in case of a residual direct currents which may --
result from rectifying circuits supplied from two phases
Test acc. figure 6a
3) Test switch S1 and Sz and RCCB in closed position
Residual pulsating direct current: --
- steady increase from max. 0,2 Ian to 2 lan within D1 - 6~60mA P
30 S (MA) e . |D2-6~60mA
D3 — 6~60mA
-tripping current between 0,5 lan and 2 Ian ............ : |D1-35,1~33,2mA P
D2 - 35,2~33,2mA
D3 — 35,6~33,2mA
b) The test circuit being successively calibrated at any three values of residual current --

given in Table 1 taken at random, the test switch S1 and the RCCB being in the

closed position, residual current suddenly establish by closing test switch Sz, Sz in

position | and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value givenin |D1 - 152 P
table 1) e : |D2-152

D3 - 152
- maximum break time (ms) at:4 Ian (value givenin |D1-28 P
table 1) oo . |D2-27

D3 - 28
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- maximum break time (ms) at: 10 Ian (value given |D1—21 P
iNtable 1) ., . |D2-20
D3 -21
No value exceeds the relevant specified limiting P
value
9.2.1.6 e Lo . . .
addiion acc. IEC Verification of the correct operation in case of a residual direct currents which may --
result from rectifying circuits supplied from three phases
Test acc. figure 6b N/A
3) Test switch S1 and Sz and RCCB in closed position N/A
Residual pulsating direct current: N/A
- steady increase from max. 0,2 Ian to 2 lan within D1 - N/A
30 S (MA) e . |D2-
D3 -
-tripping current between 0,5 lan and 2 Ian ............ : |D1- N/A
D2 -
D3 -
b) The test circuit being successively calibrated at 2 1an and any other two chosen values --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in
position | and Il
- maximum break time (ms) at: 2 lan coceevvcvireennnee : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: A (value D1 - N/A
givenintable 1) ... : |D2-
D3 -
- maximum break time (ms) at: A (value D1 - N/A
givenintable 1) ... : |D2-
D3 -
No value exceeds the relevant specified limiting N/A
value
9.21.7.2

addition acc. IEC
62423

Verification of the correct operation in case of residual smooth direct current with

load ,test acc. figure 6b

Verification of the correct operation in case of a steady increase residual smooth

direct current:
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- test current (A): In, until steady state conditions 63 P
are reached ... :
- cross-sectional area (MM?) .......cccccceveeeeeicnnneen, ;|16 mm?2
- steady increase from max. 0,2 Ian to 2 lan within D1 -6~60mA
30 S (MA) i : |D2-6~60mA
D3 — 6~60mA
- tripping current between 0,5 lan and 2 Ian (MA) .: | D1 —33,2~33,9mA P
D2 — 33,5~34,2mA
D3 — 33,4~34,0mA
?232‘232 IEC Only applicable for RCCBs of type B: --
Tests at the temperature limits
tests acc. 9.2.1.5b), 9.2.1.6 b) and 9.2.1.7.1 b) P
under the following conditions:
- ambient temperature: -5°C, off load -5°C
- ambient temperature: +40°C RCCB previously +40°C
loaded with rated current until steady state
conditions are reached
;igzi;;n‘]ar;c.leC Only applicable for RCCBs of type B: --
Verification of the correct operation in case of a residual direct currents which may
result from rectifying circuits supplied from two phases
Tests repeated at a temperature of -5 °C: -5°C
Test acc. figure 6a
b) The test circuit being successively calibrated at any three values of residual current --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Ss in
position | and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value givenin |D1 - 150 P
table 1) e : |D2-151
D3 - 150
- maximum break time (ms) at:4 Ian (value givenin |D1—28 P

£aDIE 1) e : |D2-28
D3 -28
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- maximum break time (ms) at: 10 Ian (value given |D1-22 P
iNtable 1) ., . |D2-21
D3 -21
No value exceeds the relevant specified limiting P
value
9.2.1.6 .
addiion acc. IEC Only applicable for RCCBs of type B: --
Verification of the correct operation in case of a residual direct currents which may
result from rectifying circuits supplied from three phases
Tests repeated at a temperature of -5 °C: N/A
Test acc. figure 6b N/A
b) The test circuit being successively calibrated at 2 1an and any other two chosen values --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in
position | and Il
- maximum break time (ms) at: 2 lan .ccoevveeeennnn : |D1- N/A
D2 -
D3 -
- maximum break time (ms)at: _ A (value D1 - N/A
givenintable 1) ... . |D2 -
D3 -
- maximum break time (ms)at: _ A (value D1 - N/A
givenintable 1) ... : |D2-
D3 -
No value exceeds the relevant specified limiting N/A
value
;gggzlgnlczml Only applicable for RCCBs of type B: P
Verification of the correct operation in case of residual smooth direct current without
load ,test acc. figure 6b
b) The test circuit being successively calibrated at each of the values of residual current --

specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1

and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, S in position | or Il chosen at random

Tests repeated at a temperature of -5 °C: -5°C

- maximum break time (ms) at: 2 lan coceeevvcviveennnee : |D1-150
D2 - 149
D3 — 152

TRF No. IEC62423C




Page 58 of 287 Report No. 2506B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 4 lan ..ooeeeeevennnneen. : |D1-29 P
D2 - 28
D3 —28
- maximum break time (ms) at: 10 lan ....coevnnnnneee. : |D1-18 P
D2-20
D3-19
No value exceeds the relevant specified limiting P
value

géﬁ;léggc Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from two phases

Tests repeated at a temperature of +40 °C: +40 °C

- test current (A): In, until steady state conditions 63

arereached .........ccoooovveueiiiiiieiiiiiee e, :

- cross-sectional area (MM?) ..o, . |16

Test acc. figure 6a

b) The test circuit being successively calibrated at any three values of residual current --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in
position | and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value givenin |D1 - 149 P
table 1) i . |D2-150
D3 - 150
- maximum break time (ms) at:4 Ian (value givenin |D1-27 P
table 1) e : |D2-30
D3 -29
- maximum break time (ms) at: 10 lan (value given |D1—21 P
intable 1) ... : |D2-21
D3 -21
No value exceeds the relevant specified limiting P
value
9.2.1.6 .
addiion ace. IEC Only applicable for RCCBs of type B: --

Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from three phases
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Tests repeated at a temperature of +40 °C: N/A
- test current (A): In, until steady state conditions N/A
are reached ... :
- cross-sectional area (MM?) ..o, : N/A
Test acc. figure 6b N/A
b) The test circuit being successively calibrated at 2 1an and any other two chosen values --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in
position | and Il
- maximum break time (ms) at: 2 lan .ccoevveeeennne : |D1- N/A
D2 -
D3 -
- maximum break time (ms)at: _ A (value D1 - N/A
givenintable 1) ... : |D2 -
D3 -
- maximum break time (ms)at: _ A (value D1 - N/A
givenintable 1) ... . |D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
gg<2;1322|§>n13007IE1 Only applicable for RCCBs of type B: --
Verification of the correct operation in case of residual smooth direct current without
load ,test acc. figure 6b
b) The test circuit being successively calibrated at each of the values of residual current --

specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1

and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, S in position | or Il chosen at random

Tests repeated at a temperature of +40°C: +40°C

- test current (A): In, until steady state conditions 63

are reached ... :

- cross-sectional area (MmM?) .....cccccveveeeeiiiiinneee. : |16

- maximum break time (ms) at: 2 lan cccoevvveeeennnne : |D1-148
D2 - 149
D3 — 151
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- maximum break time (ms) at: 4 lan ..ooeeeeevennnneen. : |D1-28 P
D2 - 28
D3-30
- maximum break time (ms) at: 10 lan ....coevnnnnneee. : |D1-20 P
D2-19
D3-20
No value exceeds the relevant specified limiting P
value
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) ....cooceviiiiiniiinnndd
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 --
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 1an 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 ............ccccccoceeeeeeent | 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
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Time (ms) interval between switching off and D1 - N/A
opening of the main contacts ............ccccccceeeeeeess. | 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: --
9.9.21 - steady increase from 0,2 lan to lan within 30 s D1 - N/A
(0072 IS . |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 -
9.9.23 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 .....ccooceevvieeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...cc.cceeveveeeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...coocceeveeeeat |D1 - N/A
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccceeiiiiiiiiie 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; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; D1 - N/A
0,04 S it . |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
9.9.23 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 .....ccooceevvieeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...coccceeveveeeeat |D1 - N/A
D2 -
D3 -
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- maximum break time (ms) at: 5 lan ...ccocceevevveees |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccceeeiiviiiiie 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
D3 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |D1 - N/A
D3 -
- minimum non actuating time (ms) at: 500 A; D1 - N/A
0,04 8 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 --
9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse --
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 --
the following requirements:
- peak value: 200 A + 10/0% 200A
- virtual front time: 0,5 us + 30% 0,5 ps P
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- period of the following oscillatory wave: 10 ps 10 us P
* 20%
- each successive reverse peak: about 60% of the P
preceding peak
The polarity shall be inverted after every two P
applications
The interval between two consecutive applications 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 ..eoovviieiiiien : |D1-196 P
D2 -193
D3 - 195
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current) --
9.1.5

addition acc. IEC
62423

9.19.2.1 Test conditions =

One pole of the RCCB is submitted to 10 applications of a surge current according to --

the following requirements:

Peak value: 3000A +10/-0% 3000A P
Virtual front time: 0,8us + 20% 0,8 us P
Virtual time of half value: 20us + 20% 20ps P
Peak of reverse current: less than 30 % of peak P
value
The polarity shall be inverted after every two P
applications
The interval between two consecutive applications P
shall be about 30 s
9.19.2.2 During the test the RCCB shall not trip D1 - N/A
D2 -
D3 -
- break time (ms) at lan ....ooovviiiiiiiiie, : |D1- N/A
D2 -
D3 -
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9.19.2.3 General type: During the test the RCCB may trip. D1 — not trip P
After any tripping the RCCB shall be re-closed D2 — not trip
D3 — not trip
- break time (ms) at lan veevvviiieriiiiieie e, : |ID1-195 P
D2 - 191
D3 - 193

%d?G IEC Only applicable for RCCBs of type F: -

62423
Verification of behaviour in the case of inrush residual currents

Test acc. figure 2 N/A

all switches and RCCB in closed position N/A

pulse with a peak current of 10 lan............... (mA): N/A

Pulse on one pole chosen at random N/A

Six measurements: 3 times positive, 3 times negative N/A

Polarity changed after each test N/A

No tripping during test N/A

ggéggﬁm IEC Only applicable for RCCBs of type F: -

Verification of the correct operation for four-pole Type F RCCDs powered on two

poles only

Tests performed with a four-pole RCCB acc. 9.1.2, N/A

but only supplied between neutral terminal and

one-phase terminal chosen at random without load

gggégg;'nzacc. IEC Only applicable for RCCBs of type F: --

Verification of the correct operation in case of

steady increase of composite residual current

starting composite residual current: N/A

Difterent requency component values of test currets for calbration (RMS) | Sompesie stertng N/A

lat rated frequency l1kHz IE motor (10Hz) Ia N/A
0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian N/A

S1, S2 and RCCB in the closed position, residual N/A

current steady increase, starting from a value not

higher than the starting composite value to attain

the upper limit of residual operating current (1,4 Ian)

within 30 s

- tripping current between 0,5 Ian and 1,4 Ian (MA) |D1 - N/A

D3 -
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;ﬁﬁ-ﬁm IEC Only applicable for RCCBs of type B: -
Correct operation for RCCBs powered on two poles
tests acc. 9.2.1.2 and 9.2.1.7.1 N/A
RCCB only supplied between neutral terminal and N/A
one-phase terminal chosen at random for four-pole
devices or
RCCB only supplied between 2-phase terminals N/A
chosen at random for 3-pole devices
Tests at rated frequency and without load N/A
?21321231%@ Only applicable for RCCBs of type B: -
Verification of the correct operation in case of residual sinusoidal alternating currents
up to 1000 Hz
a) Test switch S1.and S2 and RCCB in closed position N/A
Test at 150Hz: N/A
- steady increase from max. 0,2 Ian to 2,4 lan within |D1 - N/A
30 S (MA) oot sieee e sieee e | D2 -
D3 -
- tripping current between 0,5 Ian and 2,4 1an (MA) : |D1 - N/A
D2 -
D3 -
Test at 400Hz: N/A
- steady increase from max. 0,2 Ian to 6 lan within D1 - N/A
30 S (MA) oo ieeeee . | D2 -
D3 -
- tripping current between 0,5 Ian and 6 lan (MA) ..:  |D1 - N/A
D2 -
D3 -
Test at 1000Hz: N/A
- steady increase from max. 0,2 lan to 14 Ian within | D1 - N/A
30 S (MA) e sieeeeene s | D2 -
D3 -
- tripping current between Ian and 14 Ian (MA) ......: |D1- N/A
D2 -
D3 -
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b) S1 and RCCB in the closed position, residual N/A
current correspond to 1000Hz suddenly established
by closing S2
RCCB shall trip with a test current of 14 Ian (ms) : D1 - N/A
D2 -
D3 -
max. break time: N/A
- general type RCCBs: 0,3s N/A
- S type RCCBs: 0,5s N/A
Additional test for type S: N/A
- minimum non actuating time (ms) at: 14 Ian; 0,13 s : D1 - N/A
D2 -
D3 -
?213212317|El Only applicable for RCCBs of type B:
Verification of the correct operation in case of residual smooth direct current without
load for ratings of /an, test acc. figure 6b
a) Verification of the correct operation in case of a steady increase residual smooth --
direct current:
Test switch S1 and S2 and RCCB in closed position N/A
- steady increase from max. 0,2 Ian to 2 lan within D1 - N/A
30 S (MA) oo ieeeee . | D2 -
D3 -
- tripping current between 0,5 Ian and 2 Ian (MA) ..:  |D1 - N/A
D2 -
D3 -
b) The test circuit being successively calibrated at each of the values of residual current --
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by
closing test switch Sz, S in position | or Il chosen at random
- maximum break time (ms) at: 2 Ian ....c.cceveveeeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 4 lan ...cc.ccceeeueees |D1 - N/A
D2 -
D3 -
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- maximum break time (ms) at: 10 lan ...cceveeeeeennss | D1 - N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
9.11.2.3 Verification of the rated residual making and 1000A --
breaking capacity (A): lam ..cccooioiiiiiiiiiii :
Test circuit according to figure .............ccccoeeeeeee...t. |Figure 7 --
Point of test circuit which is directly earthed ......... |Supply side --
Grid distance "a" (MM) ......coooiiiiiiniiiieees . |35 --
Prospective current (A) ..o, ;11000 --
Prospective current obtained (A) ......cccccceveeeeen. [ 255V/1,05x108 --
Power factor ........cccoeciiiiiiiiniiiiinienieenneen s | 0,93~0,98 -
Power factor obtained ..........ccccciiiiiiiiiiiiiiiies : 10,97 -
Point of initiation: 45° + 5° 45°
Test sequence: O-t-CO-t-CO on each pole in turn | O-CO-CO
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 D1-2,45
contacts is measured at 1,1 Un and shall not D2 -3,14
exceed 2mA (MA) D3 - 3,28
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: --
=) TSRS D1-0K P
D2 - OK
D3 - OK
o) SRR D1-0K P
D2 - OK
D3 - OK
(o) TSRS D1-0K P
D2 - OK
D3 - OK
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) e D1 - N/A
D2 -
D3 -
LY TSSOSO D1 - N/A
D2 -
D3 -
No flashover or breakdown ..........cccccciiininennnt D1 - OK P
D2 - OK
D3 - OK
Making and breaking InatUn .................ccccceeceee.s. |D1=0OK P
D2 - OK
D3 - OK
The RCCB shall trip with a test current of 1,25 Ian D1-194 P
(00153 S : |D2-185
D3 - 191
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 -
- tripping test at test voltage (V) with 1an 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 ...........cccccceceeeeeeet | 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
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Time (ms) interval between switching off and D1 - N/A
opening of the main contacts ............ccccccceeeeeeess. | 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: --
9.9.21 - steady increase from 0,2 lan to lan within 30 s D1 - N/A
(0072 IS . |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 -
9.9.23 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 .....ccooceevvieeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...cc.cceeveveeeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lan ...coocceeveeeeat |D1 - N/A
D2 -
D3 -
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- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccceeiiiiiiiiie 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; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; D1 - N/A
0,04 S it . |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
9.9.23 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 .....ccooceevvieeeat |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan ...coccceeveveeeeat |D1 - N/A
D2 -
D3 -
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- maximum break time (ms) at: 5 lan ...ccocceevevveees |D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) .......cccccceeeiiviiiiie 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 lan; 0,05s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A; D1 - N/A
0,04 8 oo : |D2-
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
8.11 Test device -
RCCBs shall be provided with a test device
Ampere-turns produced when operating the test Ampere-turns: 46,8mA-turns
device do not exceed 2,5 times the ampere-turns 2,5 times the ampere-turns:
produced by lan 75,0 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: --
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a) RCCB at 0,85 times the rated voltage, test D1-195V P
device actuated 25 times at intervals of 5s .........: |D2 - 195V
D3 — 195V
b) test a) repeated at 1,1 times the rated voltage : |D1 - 264V P
D2 — 264V
D3 — 264V
c) test b) repeated, but only once, the operating D1-0OK P
means of the test device being held in the closed D2 - OK
position for 30 S .....ovcvieiiiiiiiiiiiieiieesiieeeneee . | D3 = OK
RCCB operated at each test ..................ccveeeeeeee. 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
so as to withstand the stresses imposed during
installation and use
9.12.1.2 Mechanical shock --
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 -0OK
9.12.2 Mechanical impact --
9.12.2.1 Impact test (10 blows, height 10 cm): no damage : |D1 — no damage P
D2 — no damage
D3 — no damage
9.12.2.2 RCCBs 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 D1-0OK P
damage impairing its furtheruse .........................:. |D2-0K
D3 - OK
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9.12.2.3 RCCBs of plug-in type (under consideration) --
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit -
RCCBs shall not operate under specified conditions P
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 246V, 382A, 1,02s P
equal to (A): 6 In switched on using a two-pole test
SWItCh fOr 1S oiiiiiiiiiii e
Test repeated three times with an interval of at D1 —382A, 1,02s P
least 1 MiN ..oovveeeiieiiieeeeee e | D2 — 382A, 1,025
D3 — 382A, 1,02s
The RCCB shall notopen .......ccccceeiiiiiiiiniiiennn. : | D1 = Not trip P
D2 — Not trip
D3 — Not trip
RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ..ol
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 S1for1s ...........: --
Test repeated three times for each possible D1 - N/A
combination of current paths with an interval of at D2 -
least 1 mMiN ... | D3 -
The RCCB shall notopen ........ccevvvviiivviivieiiiieenns : |D1- N/A
D2 -
D3 -
RCCBs functionally dependent on the line voltage N/A
at rated voltage
9.24 Only applicable for RCCBs of type B: D1-96 P
soas" "% | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current D2 -98
maximum break time (MS) .......cccccevviieiiiiieeeee, " ID3-92

TEST SEQUENCE D
2 samples: 230V/240V, 63A, 30mA, 1P+N
400V415V, 63A, 30mA, 3P+N

Do-1
Do-2

Tests “D0”
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8.5 Operating characteristics -
For multiple settings of lan tests are made for each N/A
setting
9.91 RCCB installed as for normal use, test circuit P
according to fig. 4
: : Independent of line voltage for
9.9.5 For RCCBs functionally dependent on line voltage, Type A part. P
each test is made at 1,1 and 0,85 times the rated | Tested at both 50Hz and 60Hz
) Dependent on line voltage for
line voltage; voltage (V) ..c.ooveviieieiieeedd Type B part.
Tested at
0,8x230=184V
1,1x230=253V
Tested at both 50Hz and 60Hz
Type INA lan A Standard values of break time and -
non-actuating time at a residual current equal to
Ian 2 Ian 5 lan 5 lan or 5A- 500A -
0,25A% | 200AY
General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 -
value Max. break
times
0,03 0,3 0,15 - 0,04 0,04 0,04 -
>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- -
actuating
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 + 2 °C P
9.9.21 Verification of the correct operation in case of a steady increase residual current: --
- steady increase from 0,2 lan to lan within 30 s (mA) | Do-1 — 20~100mA P
- tripping current between lano and lan (MA) ........... | Do-1—-74,8~76,3 P
Do-2 — 205~212
9.9.2.2 Verification of the correct operation at closing on residual current --
- the RCCB closes on Ian: no value exceeds the Do-1-95 P
specified limiting value of Table 1 (ms) .................  [Do-2 - 50
9.9.23 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 ....ccoccevvcveeeeeeel | Do-1-96 P
Do-2 - 48
- maximum break time (ms) at: 2 Ian .cccceevcveveeeeel | Do-1-74 P
Do-2 - 27
- maximum break time (ms) at: 5 lan .ccccevvcveeeenl | Do-1-26 P
Do-2 - 25
- maximum break time (ms) at: 0,25 A (if Do-1 - N/A
applicable) .....ocoooeiiiiiiiiiiieeeeend. D02 -
- maximum break time (ms) at: 500 A ................... |Do-1-20 P
Do-2 - 17
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: 5A (value 1 between | Do-1 - 17 P

5A and 200A) ..ol | D02 - 16

- maximum break time (ms) at:10A (value 2 Do-1-18 P

between 5A and 200A) ......cccoeeevveviiiveeviiieeenneenr. . | D0-2-13

- maximum break time (ms) at:20A (value 3 Do-1-15 P

between 5A and 200A) ......cccoeeevveviiiveeiicieeenneenr. . | D02 - 13

- maximum break time (ms) at:50A (value 4 Do-1-16 P

between 5A and 200A) .....ccccoeeevveviiiveeiiciveenneenr. . | Do-2-15

- maximum break time (ms) at:100A (value 5 Do-1-20 P

between 5A and 200A) ......cccoceevveviciveeiiiiieenneennr. | D02 -15

- maximum break time (ms) at:200A (value 6 Do-1-17 P

between 5A and 200A) .....cccceceevvevicieeiiiieesneeen. | D02 -12

- maximum break time (ms) at:500A...................... |Do-1-14 P
Do-2 - 15

No value exceeds the relevant specified limiting P

value

Additional test for type S: --

- minimum non actuating time (ms) at: lan; 0,13 s : | Do-1 - N/A
Do-2 -
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- minimum non actuating time (ms) at: 2 Ian; 0,06 s | Do-1 - N/A
............................................................................... Do-2 -
- minimum non actuating time (ms) at: 5 lan; 0,05s | Do-1 - N/A
............................................................................... Do-2 -
- minimum non actuating time (ms) at: 500 A, Do-1 - N/A
0,04 S 1t Do-2 -
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 --
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 ......cccceeceeeeeeest | Do-1-95 P
Do-2 - 45
- maximum break time (ms) at: 2 lan .cccceevcveeeeeeesl [ Do-1-35 P
Do-2 - 28
- maximum break time (ms) at: 5 lan ......cccoeeeeeeee.s | Do-1-30 P
Do-2 - 25
- maximum break time (ms) at: 0,25 A (if Do-1 - N/A
applicable) ......ccoooeviiiieiiiiiieiiciiiessiieesiiieeeeeens. | D02 -
- maximum break time (ms) at: 500 A ................... | Do-1-25 P
Do-2-18
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: Isn: 0,13 s : | Do-1 - N/A
Do-2 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s | Do-1 - N/A
............................................................................... Do-2 -
- minimum non actuating time (ms) at: 5 lan; 0,05s | Do-1 - N/A
............................................................................... Do-2 -
- minimum non actuating time (ms) at: 500 A; Do-1 - N/A
0,04 8 i Do-2 -
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: --

TRF No. IEC62423C




Page 78 of 287

Report No. 2506B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict

- test current (A): In, the pole under test and one 63A -~

other pole loaded with rated current, the current

being established shortly before the test .............

- cross-sectional area (mm?) .......ccccceeeeeeveecnveeeeer. |16 -

- the RCCB closes on Ian: no value exceeds the Do-1-94 P

specified limiting value of Table 1 (ms) ............... . [Do-2 - 46

The switch S1 and the RCCB are in closed position. The residual current is -

established by closing S2:

- maximum break time (ms) at: lan ......ccceeeceeeeeeest | Do-1-95 P
Do-2 - 45

- maximum break time (ms) at: 2 lan .ccccevveveeeeneel [ Do-1-32 P
Do-2 - 26

- maximum break time (ms) at: 5 lan «cccceevvcveeeeneel [ Do-1-17 P
Do-2 - 21

- maximum break time (ms) at: 0,25 A (if Do-1 - N/A

applicable) ......ocoooviiiiiiiiiiiiieeeend. | D02 -

- maximum break time (ms) at: 500 A .................... |Do-1-15 P
Do-2 - 16

No value exceeds the relevant specified limiting P

value

Additional test for type S: --

- minimum non actuating time (ms) at: Ian; 0,13 s : | Do-1 - N/A
Do-2 -

- minimum non actuating time (ms) at: 2 lan; 0,06 s | Do-1 - N/A

............................................................................... Do-2 -

- minimum non actuating time (ms) at: 5 lan; 0,05 s | Do-1 - N/A

............................................................................... Do-2 -

- minimum non actuating time (ms) at: 500 A; Do-1 - N/A

0,04 8 i Do-2 -

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 | 63 -~

steady state conditions are reached ....................:

- cross-sectional area (mm?) ......c.ocecveevvieeennl. |16 --

TRF No. IEC62423C




Page 79 of 287 Report No. 2506B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict

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 ....ccoccevvcveeeeneenl [ Do-1-92 P
Do-2 - 45

- maximum break time (ms) at: 2 lan ..c.cccevcveeeeesl [ Do-1-35 P
Do-2 - 28

- maximum break time (ms) at: 5 lan .ccccevvcveeeenenl | Do-1-27 P
Do-2 - 25

- maximum break time (ms) at: 0,25 A (if Do-1 - N/A

applicable) ......ocoooviiiiiiiiiiiiieeeend. | D02 -

- maximum break time (ms) at: 500 A .................. . |Do-1-17 P
Do-2-19

No value exceeds the relevant specified limiting P

value

Additional test for type S: --

- minimum non actuating time (ms) at: Ian; 0,13 s : | Do-1 - N/A
Do-2 -

- minimum non actuating time (ms) at: 2 Ian for Do-1 - N/A

- minimum non actuating time (ms) at: 5 lan; 0,05 s | Do-1 - N/A

et eeeeeeeteitereeeeeeeieaiiabrrreeeaeesaaanrereeaaasesaanrnreneeaaaaaannns | D0=2 =

- minimum non actuating time (ms) at: 500 A; Do-1 - N/A

No tripping during the tests N/A

gggégg;'nzacc. IEC Verification of the correct operation in case of P

steady increase of composite residual current

starting composite residual current: 6mA

Diernt requency component value o tstcurents o calbraton (Rus) | Composte string.

lat rated frequency l1kHz IF motor (10Hz) Ia
0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian
S1, S2 and RCCB in the closed position, residual P

current steady increase, starting from a value not
higher than the starting composite value to attain
the upper limit of residual operating current (1,4 Ian)
within 30 s
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- tripping current between 0,5 Ian and 1,4 lan (MA) : | Do-1 - 113~120 P
Do-2 — 325~332
ggé;gﬁm IEC Verification of the correct operation in case of --
sudden appearance of composite residual current
composite residual current acc. 9.1.2
S1 and RCCB in the closed position, residual
current suddenly established by closing S2
RCCB shall trip with a test current of 7 Ian (ms) : Do-1 - 25 P
Do-2 - 26
max. break time: --
- general type RCCBs: 40ms P
- S type RCCBs: 150ms N/A
Additional test for type S: --
- minimum non actuating time (ms) at: 7 lan; 0,05 s : | Do-1 - N/A
Do-2 -

géi'nléc.?{al Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of residual smooth direct current without

load for ratings of /an not tested in D1,test acc. figure 6b

a) Verification of the correct operation in case of a steady increase residual smooth --

direct current:

Test switch S1and Sz and RCCB in closed position

- steady increase from max. 0,2 lan to 2 Ian within Do-1 —20~200mA
30 S (MA) ciiiiiiiiiiieeeses e seeseeseeeeee .| D02 — 60~600mA
- tripping current between 0,5 lan and 2 Ian (MA) ..: | Do-1-112~120 P

Do-2 — 319~334

b) The test circuit being successively calibrated at each of the values of residual current -
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, S in position | or Il chosen at random

- maximum break time (ms) at: 2 lan ....c.cecvvveeeenst | Do-1—125~131 P
Do-2 — 142~148

- maximum break time (ms) at: 4 lan .......cccoeeeeeeeenst | Do-1—15~20 P
Do-2 — 15~20

- maximum break time (ms) at: 10 Ian .....ccceeeeeeenss | Do-1—12~17 P
Do-2 — 14~18
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No value exceeds the relevant specified limiting P
value
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. -~
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components -
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5and 6
9.94 For RCCBs functionally dependent on line voltage, !P;Ipeepzns:rrtw-t of line voltage for P
each test is made at 1,1 and 0,85 times the rated | Tested at 50/60Hz
line voltage; voltage (V) ..cccooiiiiiiiiiiiiiiieeee, :
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 0~140mA P
lan > 0,01 A with 1,4 lan /30 A/s (mA) 0~420mA
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o =0° (+/-) .oooeiivviieieerieseseseeeeeeeen . | Do-1—91,2~92.8 P
Do-2 — 241~254
-angle o =90° (+/-) .ccooviiiiiiiieiiesievevieeeeeeeeen . | Do-1 —80,5~81,5 P
Do-2 — 237~250
-angle o = 135° (#/-) oo : |Do-1-81,2~82,1 P
Do-2 — 287~304
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 a = 0°)
RCCBs with lan < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) ....eeecee. s | Do-1 - N/A
Do-2 -
- maximum break time (ms) at: 4 lan (+/-) ....ceecee..’ | Do-1 - N/A
Do-2 -
- maximum break time (ms) at: 0,5 Arms (+/-) ....: | Do-1 - N/A
Do-2 -
- maximum break time (ms) at: 350 A rms (+/-) ...: | Do-1 - N/A
Do-2 -
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RCCBs with Ian = 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) .......... |Do-1- N/A
Do-2 -

- maximum break time (ms) at: 2,8 lan (+/-) .......... |Do-1- N/A
Do-2 -

- maximum break time (ms) at: 0,35 Arms (+/-) ..: | Do-1 - N/A
Do-2 -

- maximum break time (ms) at: 350 A rms (+/-) ...: | Do-1- N/A
Do-2 -

RCCBs with lan > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) .........: Do-1 - 81 P
Do-2 — 45

- maximum break time (ms) at: 2,8 lan (+/-) ..........: |Do-1- 31 P
Do-2 - 26

- maximum break time (ms) at: 7 lan (+/-) ...l Do-1 - 25 P
Do-2 - 20

- maximum break time (ms) at: 350 Arms (+/-) ...: | Do-1-21 P
Do-2 - 16

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): 1IN .o, : |63 —

- steady increase from zero to: 1,4 Ian for 0~140mA P

lan > 0,01 A with 1,4 lan /30 A/s (mA) 0~420mA

- 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/-) o Do-1-91,2~92,8 P
Do-2 — 241~254

-angle o = 90° (F/-) cooeieii e Do-1 - 80,4~81,7 P
Do-2 — 234~250

-angle o0 = 135° (/=) veiiiiiiie e . |Do-1-81,3~82,4 P
Do-2 — 291~311

No value exceeds the relevant specified limiting P

values
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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 | 0~140mA P
to: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (mA) | 0~420mA

- steady increase of pulsating d.c. current from zero N/A

to: 2 Ian for lan < 0,01 A with 2 1an /30 A/s (mA)

-angle o =0° (+/-) (+/-6 MA) oo, : | Do-1-92,4~952mA P
Do-2 — 245~256mA

No value exceeds the relevant specified limiting P

values

%?7 ec | Only applicable for RCCBs of type F: --

62423
Verification of the correct operation in case of residual pulsating direct currents in

presence of a standing smooth direct current of 0,01 A

Test acc. 9.21.1.4 but the smooth direct current of N/A
0,006 A replaced by 0,01 A

Verification of the correct operation in case of residual pulsating d.c. currents with --

angle a = 0° superimposed by smooth direct current of 0,01 A:

- steady increase of pulsating d.c. current from N/A
zero to: 1,4 lan for Ian > 0,01 A with 1,4 [an /30 A/s
(mA)
- steady increase of pulsating d.c. current from N/A
zero to: 2 lan for lan £ 0,01 A with 2 1an /30 A/s (mA)
-angle a = 0° (+/-) (+/-10 mA) ..ot | Do-1 = N/A
Do-2 —

No value exceeds the relevant specified limiting N/A
values

gggﬁ;nlm ec | Only applicable for RCCBs of type B: 20,2°C P
Verification of the operating characteristics at the
reference temperature (20+5)°C

IEC 62423, Table 1 -Type B RCCBs- Standard values of break time and non-actuating time for residual

direct currents which result from rectifying circuits and for residual smooth direct current

Type InA lan A Standard values of break time and -
non-actuating time at a residual current equal to
2 Ian 4 Ian 10 Ian 5A,10A,20A,50A,1 -
00A,200A a)
General Any Any 0,3 0,15 0,04 0,04 _—
value value Max. break times
S >25 >0,03 0,5 0,2 0,15 0,15 Max. break times -
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0,13 0,06 0,05 0,04 Min. non-actuating times -

a) Tests only made during verification of the correct operation as mentioned in 9.2.1.5 b) acc. -
figure 6a and 9.2.1.6 b) acc. figure 6b

gﬁhl&i.ec General -
62423
. . 0,8x230=184V
Each test is made at 1,1 and 0,85 times the rated 1.1x240=264V P
line voltage; voltage (V)
Tests a rated frequency Both 50Hz and 60Hz P
For multiple settings of Ian tests are made for each N/A
setting
RCCB installed as for normal use P

9.2.1.2 . L . . . .
aagonace.iec | Verification of the correct operation in case of residual sinusoidal alternating currents --

62423
up to 1000 Hz

a) Test switch S1 and Sz and RCCB in closed position --
Test at 150Hz: -
- steady increase from max. 0,2 Ian to 2,4 Ian within | Do-1 — 20~240mA P
30 S (MA) v e eeseeiiineeeeeeeeees. | D0-2 — 60~720mMA
- tripping current between 0,5 lan and 2,4 Ian (MA) : | Do-1 — 87,2~88,5 P
Do-2 — 251~259
Test at 400Hz: -
- steady increase from max. 0,2 lan to 6 lan within Do-1 —143~147 P
308 (MA) i | D02 — 426~437
- tripping current between 0,5 lan and 6 Ian (MA) ..: | Do-1—276~285 P

Do-2 — 549~568

Test at 1000Hz: -

- steady increase from max. 0,2 lan to 14 lan within | Do-1 — 20~240mA P
30 S (MA) viiiiieeecieeeciee s esiieeessiieaeesinees. | D02 — 60~720mMA
- tripping current between Ian and 14 lan (MA) ......: |Do-1-15~18 P
Do-2 —17~19
b) S1 and RCCB in the closed position, residual P

current correspond to 1000Hz suddenly

established by closing S2

RCCB shall trip with a test current of 14 Ian (ms) : | Do-1 - P
Do-2 —

max. break time: -

- general type RCCBs: 0,3s P

- S type RCCBs: 0,5s N/A
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Additional test for type S: -
- minimum non actuating time (ms) at: 14 Ian; 0,13 s : Do-1 - N/A
Do-2 —

9.21.3

adionacc.iec | Verification of the correct operation in the case of a residual alternating current --
62423

superimposed on a residual smooth direct current

Test acc. figure 4

Test switch S1and Sz and RCCB in closed position

Residual smooth direct current applied through --

one pole chosen at random and adjusted to

- 0,4 lan or 40/120mA P
-10 mA N/A
whichever is the higher value P
Residual alternating current at rated frequency 50/60Hz P

applied to another pole and:

- steady increase from max. 0,2 lan to Ian within Do-1 - 20~100 P

30 S (MA) i siesiesieeseeeseeeseeeenes .| D02 — 60~300

- alternating tripping current < lan(mA) .................: |Do-1-68,5~71,5 P
Do-2 — 203~212

Test made twice at each position | and Il of S3 P

génzio'nléigc Verification of the correct operation in the case of a residual pulsating direct current -
62423

superimposed on a residual smooth direct current

Test acc. figure 5

Test switch S1 and Sz and RCCB in closed position

Residual smooth direct current applied through --

one pole chosen at random and adjusted to

- 0,4 lan or 40/120mA P
-10 mA N/A
whichever is the higher value P
Residual pulsating direct current applied to another P

pole with a current delay angle of 0° and:

- steady increase from max. 0,2 Ian to 1,4 lan within | Do-1 — 20-140mA P
30 s (mA) for RCCBs with 1an>0,01 A..........cceee.....l. | Do-2 — 60~420mA

- steady increase from max. 0,2 Ian to 2 lan within Do-1 - N/A
30 s (mA) for RCCBs with 1an<0,01 A....occvvevevneenl | Do-2 —

RCCB tested twice at each position | and Il of Ss3 P
and S4
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- residual pulsating tripping current < 1,4 Ian(mA) Do-1 - 82,8~108 P
for RCCBs with [an>0,01 A.ooeiiiiiiiiiiiieiieneennt. | Do-2 — 252~306
- residual pulsating tripping current < 2 Ian(mA) for |Do-1 — N/A
RCCBs with 1an<0,01 A...oiiiiiiiiiiiiiiisiisieeneen . | Do-2 =

21222315.Ec Verification of the correct operation in case of a residual direct currents which may -
result from rectifying circuits supplied from two phases
Test acc. figure 6a

3) Test switch S1 and Sz and RCCB in closed position
Residual pulsating direct current: --
- steady increase from max. 0,2 Ian to 2 lan within Do-1 — 20~200 P
30 S (MA) i siieeeessiieaeesneees. | D02 — 60~600
-tripping current between 0,5 Ian and 2 Ian.............: |Do-1—-110~120 P

Do-2 — 335~346

b) The test circuit being successively calibrated at any three values of residual current -
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in
position | and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 lan (value given in | Do-1 — 131 P
table 1) oo ssieee e | D=2 — 36
- maximum break time (ms) at:4 Ian (value given in |Do-1— 28 P
table 1) .o siee et | D072 — 25
- maximum break time (ms) at: 10 Ian (value given |Do-1-20 P
intable 1) ..o ssieeeen . | D0-2 — 21
No value exceeds the relevant specified limiting P
value

9.2.1.6 T . . . .

addiion ac. IEC Verification of the correct operation in case of a residual direct currents which may --
result from rectifying circuits supplied from three phases
Test acc. figure 6b N/A

a) Test switch S1 and Sz and RCCB in closed position N/A
Residual pulsating direct current: N/A
- steady increase from max. 0,2 Ian to 2 Ian within Do-1 — N/A
30 S (MA) it seieiea e e e s ssiinneeeaaenees | D072 —
-tripping current between 0,5 Ian and 2 Ian.............: |Do-1— N/A

Do-2 —
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b) The test circuit being successively calibrated at 2 1an and any other two chosen -
values given in Table 1 taken at random, the test switch S1 and the RCCB being in
the closed position, residual current suddenly establish by closing test switch Sz, S3
in position | and Il
- maximum break time (ms) at: 2 Ian ....cccoceeeveeens | Do-1— N/A
Do-2 —
- maximum break time (ms)at: _ A (value Do-1 - N/A
givenintable 1) .....ccoooiiiiiiiiiiiiiiieeeneee . | D02 —
- maximum break time (ms)at: _ A (value Do-1 - N/A
givenintable 1) ....ccoooiiiiiiiiiiiiiineeneeen . | D02 —
No value exceeds the relevant specified limiting N/A
value
9.21.7.2

aagonace. ¢ | Verification of the correct operation in case of residual smooth direct current with --
62423

load ,test acc. figure 6b

Verification of the correct operation in case of a steady increase residual smooth --

direct current:

- test current (A): In, until steady state conditions |63 P

are reached .......coooviieiiiiiiee

- cross-sectional area (MM?3) .......cccccceveevveeenneennnl. | 16 mMm?

- steady increase from max. 0,2 lan to 2 Ian within Do-1 —20~200

30 S (MA) i sesieeseeeseeeseeeenes | D0-2 — 60~600
- tripping current between 0,5 lan and 2 Ian (MA) ..: | Do-1 - 115~121 P
Do-2 — 320~331

agdéﬁ).r?acc. ec | Only applicable for RCCBs of type B: =

62423
Tests at the temperature limits

tests acc. 9.2.1.5b), 9.2.1.6 b) and 9.2.1.7.1 b) P

under the following conditions:

- ambient temperature: -5°C, off load -5°C

- ambient temperature: +40°C RCCB previously |+40°C

loaded with rated current until steady state

conditions are reached

agdéﬁ;nlécsugc Only applicable for RCCBs of type B: o=

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from two phases

Tests repeated at a temperature of -5 °C; -5°C

Test acc. figure 6a
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b) The test circuit being successively calibrated at any three values of residual current -
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in
position | and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value given in | Do-1— 128 P
table 1) .o ssieeeeeenns. | D0-2 — 34
- maximum break time (ms) at:4 Ian (value given in |Do-1-—24 P
table 1) oo ssieae et | D=2 — 22
- maximum break time (ms) at: 10 Ian (value given |Do-1—19 P
intable 1) ..o ssiieeessieeeees. | D02 — 18
No value exceeds the relevant specified limiting P
value
9.21.6

aagonace. iec | ONly applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from three phases

Tests repeated at a temperature of -5 °C: N/A
Test acc. figure 6b N/A
b) The test circuit being successively calibrated at 2 1an and any other two chosen --
values given in Table 1 taken at random, the test switch S1 and the RCCB being in
the closed position, residual current suddenly establish by closing test switch Sz, Ss3
in position | and Il
- maximum break time (ms) at: 2 lan .....ccocceeveeeenl | Do-1— N/A
Do-2 —
- maximum break time (ms)at: _ A (value Do-1 - N/A
givenintable 1) ....coooeiiiiineiiiiieiiiieesiciieesieeenas. | D02 —
- maximum break time (ms)at: A (value Do-1 - N/A
givenintable 1) ....coooeeviiieiiiiiieiecieesiciieesseeenas. | D02 —
No value exceeds the relevant specified limiting N/A
value
?dd?olcf.gl Only applicable for RCCBs of type B: P

62423
Verification of the correct operation in case of residual smooth direct current without

load ,test acc. figure 6b
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b) The test circuit being successively calibrated at each of the values of residual current -
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, S3 in position | or Il chosen at random

Tests repeated at a temperature of -5 °C: -5°C

- maximum break time (ms) at: 2 lan ....ccooceveveesr | Do-1-129
Do-2 — 148

- maximum break time (ms) at: 4 lan ....cccocceeveess | Do-1-22 P
Do-2 — 21

- maximum break time (ms) at: 10 lan ....c..ceeeeeeees | Do-1-18 P
Do-2 — 20

No value exceeds the relevant specified limiting P

value

gﬁ'nlécsmc Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from two phases

Tests repeated at a temperature of +40 °C: +40 °C

- test current (A): In, until steady state conditions |63

arereached ...........cccoeviviieiiiiiiiiiii e

- cross-sectional area (MmM?) ......ccoceevvviiiveeeeeel |16

Test acc. figure 6a

The test circuit being successively calibrated at any three values of residual current --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the
closed position, residual current suddenly establish by closing test switch Sz, Sz in

position | and Il

RCCB connected at two-line terminals chosen at P
random

- maximum break time (ms) at: 2 lan (value given in | Do-1 — 134 P
table 1) oo ssieee e | D=2 — 36

- maximum break time (ms) at:4 Ian (value given in |Do-1— 25 P
table 1) .o eseee e ssinieeeeeeas | D0-2 — 21

- maximum break time (ms) at: 10 Ian (value given |Do-1—18 P
intable 1) ....ooocciiiieee v eesciiieese e eeeenns. | D02 — 20

No value exceeds the relevant specified limiting P
value
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agdénzio'nlc'ggc Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from three phases

Tests repeated at a temperature of +40 °C: N/A

- test current (A): In, until steady state conditions N/A

arereached ...........ooooeiiiiiiiiiiiieii

- cross-sectional area (MM?) ... N/A
Test acc. figure 6b N/A
b) The test circuit being successively calibrated at 2 1sn and any other two chosen --
values given in Table 1 taken at random, the test switch S1 and the RCCB being in
the closed position, residual current suddenly establish by closing test switch Sz, Ss3
in position | and Il
- maximum break time (ms) at: 2 lan ....cccoceeeveess | Do-1— N/A
Do-2 —
- maximum break time (ms)at: _ A (value Do-1 - N/A
givenintable 1) ....ccoooiiiiiiiiiiiiiiieeneeen . | D02 —
- maximum break time (ms)at: _ A (value Do-1 - N/A
givenintable 1) ....coocoiiiiiiiiiiiieeiiceeviiieesseeena:. | D02 —
No value exceeds the relevant specified limiting N/A
value
9.2.1.7.1

aaaronace. ¢ | ONly applicable for RCCBs of type B: =

62423
Verification of the correct operation in case of residual smooth direct current without

load ,test acc. figure 6b

b) The test circuit being successively calibrated at each of the values of residual current --
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, S in position | or Il chosen at random

Tests repeated at a temperature of +40°C: +40°C

- test current (A): In, until steady state conditions |63

arereached ..........cccoeviviieiiiiiiiiii e

- cross-sectional area (Mm?) ........ccocevevicveeennneenl. |16

- maximum break time (ms) at: 2 Ian .....ccocceevees | Do-1—-129
Do-2 — 149

- maximum break time (ms) at: 4 lan .....ccccceeeees | Do-1-20 P
Do-2 — 21
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- maximum break time (ms) at: 10 Ian ....c..ceeeeeee.s | Do-1—-18 P
Do-2 -19
No value exceeds the relevant specified limiting P
value
TEST SEQUENCE D
D-4 D-5 D-6
3 samples: 400V415V, 63A, 30mA, 3P+N
Tests “D0”

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

9.91 RCCB installed as for normal use, test circuit P
according to fig. 4

. . Independent of line voltage for

9.9.5 For RCCBs functionally dependent on line voltage, Type A part. P
each test is made at 1,1 and 0,85 times the rated Tested at both 50Hz and 60Hz
) Dependent on line voltage for
line voltage; voltage (V) ....ccooeviviiieiiiiiiee e : Type B part.

Tested at
0,8x400=320V
1,1x415=457V
Tested at both 50Hz and 60Hz
Type InA Ian A Standard values of break time and -
non-actuating time at a residual current equal to
lan 2 IaN 5 Ian 5 lan or 5A- 500A -
0,25A? | 200A°
General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 -
value Max. break times
0,03 0,3 0,15 - 0,04 0,04 0,04 -
>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- -
actuating 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 £ 2 °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 (mA) | D4 — 6~30mA P
.............................................................................. : D5 - 6~30mA

D6 — 6~30mA
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- tripping current between lano and lan (MA) ......... : D4 — 24,7~25,9 P
D5 —24,7~25,8
D6 —24,7~25,8
9.9.2.2 Verification of the correct operation at closing on residual current -
- the RCCB closes on Ian: no value exceeds the D4 - 118 P
specified limiting value of Table 1 (ms) ............... : D5 - 116
D6 — 118
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 ...cooovveeennneen, : D4 - 114 P
D5-116
D6 — 115

- maximum break time (ms) at: 2 lan «.ooocvveeennnnenn, : D4 - 51 P
D5 - 51
D6 — 49

- maximum break time (ms) at: 5 lan «.coocvevernnneen. : D4 - N/A
D5 -
D6 -

- maximum break time (ms) at: 0,25 A (if applicable) |D4 — 25 P

.............................................................................. : D5 - 26
D6 — 25

- maximum break time (ms) at: 500 A ................. : D4 - 18 P
D5 - 17
D6 — 16

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: 5A (value 1 between |D4 — 16 P
5A and 200A) ....ooiiie e : D5-14
D6 - 15
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- maximum break time (ms) at:10A (value 2 between |D4 — 15 P
5A and 200A) ...cooiiiieiee e : D5 - 21

D6 —12
- maximum break time (ms) at:20A (value 3 between | D4 — 10 P
5A and 200A) ...cceeiiiiieee e : D5-15

D6 — 11
- maximum break time (ms) at:50A (value 4 between |D4 — 12 P
5A and 200A) ....oooiiieee e : D5-12

D6 — 14
- maximum break time (ms) at:100A (value 5 D4 - 13 P
between 5A and 200A) .......cccoiiiiiei i : D5-13

D6 - 15
- maximum break time (ms) at:200A (value 6 D4 - 16 P
between 5A and 200A) .......ccceiiiiieiiiiieee e : D5-13

D6 - 15
- maximum break time (ms) at:500A (value 6 D4 - 16 P
between 5A and 200A) .......ccceiiiiieiiiiiiee e : D5-15

D6 — 18
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : D4 - N/A

D5 -

D6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s D4 - N/A
.............................................................................. D5 -

D6 -
- minimum non actuating time (ms) at: 5 lan; 0,05s D4 - N/A
............................................................................... D5 -

D6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s (D4 - N/A
............................................................................... D5 -

D6 -
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 -
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 ...cccovvveeeeeeennns : D4 -120 P
D5 - 122
D6 — 116
- maximum break time (ms) at: 2 lan «.coocvveeennnnens, : D4 - 52 P
D5 - 51
D6 — 50
- maximum break time (ms) at: 5 lan «.oovcveeennnnenn, : D4 - 27 P
D5 -27
D6 — 27
- maximum break time (ms) at: 0,25 A (if applicable) |D4 - N/A
.............................................................................. : D5 -
D6 -
- maximum break time (ms) at: 500 A ................ : D4 - 17 P
D5-19
D6 — 18
No value exceeds the relevant specified limiting P
value

Additional test for type S: -

- minimum non actuating time (ms) at: lan: 0,13 s : D4 - N/A
D5 -
D6 -

- minimum non actuating time (ms) at: 2 Ian; 0,06 s | D4 - N/A
.............................................................................. : D5 -
D6 -

- minimum non actuating time (ms) at: 5 lan; 0,05s D4 - N/A
.............................................................................. : D5 -
D6 -

- minimum non actuating time (ms) at: 500 A; 0,04 s (D4 - N/A
.............................................................................. : D5 -
D6 -

No tripping during the tests N/A

9.9.2.5 Tests repeated with the RCCB loaded with rated current: -

TRF No. IEC62423C




Page 95 of 287

Report No. 2506B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict
- test current (A): In, the pole under test and one 63A -~
other pole loaded with rated current, the current
being established shortly before the test ............. :
- cross-sectional area (MM?) .........ccccvveeeeeeeeenns : 16 -
- the RCCB closes on Ian: no value exceeds the D4 - 115 P
specified limiting value of Table 1 (ms) ............... : D5- 116
D6 — 119
The switch S1 and the RCCB are in closed position. The residual current is --
established by closing S2:
- maximum break time (ms) at: lan ...cooovveeennneen, : D4 -114 P
D5-115
D6 - 117
- maximum break time (ms) at: 2 lan «.ooocvveeennnnenn, : D4 - 52 P
D5 - 51
D6 - 46
- maximum break time (ms) at: 5 lan «ooovvveeernnnenn, : D4 - 25 P
D5 - 25
D6 - 25
- maximum break time (ms) at: 0,25 A (if applicable) |D4 - N/A
............................................................................... D5 -
D6 -
- maximum break time (ms) at: 500 A ................. : D4 -18 P
D5-17
D6 - 17
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : D4 - N/A
D5 -
D6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s D4 - N/A
.............................................................................. D5 -
D6 -
- minimum non actuating time (ms) at: 5 lan; 0,05s D4 - N/A
............................................................................... D5 -
D6 -

TRF No. IEC62423C




Page 96 of 287 Report No. 2506B1061SHA-001
IEC 62423
Clause Requirement + Test Result - Remark Verdict
- minimum non actuating time (ms) at: 500 A; 0,04 s (D4 - N/A
............................................................................... D5 -
D6 -
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 |63 --
steady state conditions are reached ................... :
- cross-sectional area (MmM?) .....ooccoeviiiiiniinnnes, : 16 --
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 ...coooveveeennnnenn. : D4 - 115 P
D5-118
D6 — 115
- maximum break time (ms) at: 2 lan «.ooocvveeernnnenn, : D4 - 52 P
D5 - 50
D6 - 51
- maximum break time (ms) at: 5 lan «.coocvevevnnnenn. : D4 - 27 P
D5 - 28
D6 - 25
- maximum break time (ms) at: 0,25 A (if applicable) |D4 - N/A
............................................................................... D5 -
D6 -
- maximum break time (ms) at: 500 A ................. : D4 - 21 P
D5 - 21
D6 - 18
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : D4 - N/A
D5 -
D6 -
- minimum non actuating time (ms) at: 2 Ian for D4 - N/A
0,06 S oveieieiiiiieiiiiiiieie e : D5 -
D6 -
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- minimum non actuating time (ms) at: 5 Ian; 0,05s D4 - N/A
............................................................................... D5 -
D6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s (D4 - N/A
............................................................................... D5 -
D6 -
No tripping during the tests N/A
69(21221132 IEC Verification of the correct operation in case of steady P
increase of composite residual current
starting composite residual current: 6mA
Difeent requency component value o tst curents forcalfraton (Rws) | Composte g
lat rated frequency l1kHz IF motor (10Hz) Ia
0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian
S1, S2 and RCCB in the closed position, residual P
current steady increase, starting from a value not
higher than the starting composite value to attain the
upper limit of residual operating current (1,4 Ian)
within 30 s
- tripping current between 0,5 Ian and 1,4 Ian (MA) : | D4 — 31,9~33,5mA P
D5 - 32,2~33,2mA
D6 — 32,2~32,9mA
?géggﬁcc. IEC Verification of the correct operation in case of -
sudden appearance of composite residual current
composite residual current acc. 9.1.2
S1 and RCCB in the closed position, residual
current suddenly established by closing S2
RCCB shall trip with a test current of 7 lan (ms) : D4 - 21 P
D5 -20
D6 — 20
max. break time: —
- general type RCCBs: 40ms P
- S type RCCBs: 150ms N/A
Additional test for type S: --
- minimum non actuating time (ms) at: 7 lan; 0,05 s : |D4 - N/A
D5 -
D6 -
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;égfgnlczml Only applicable for RCCBs of type B: --
Verification of the correct operation in case of residual smooth direct current without
load for ratings of /an not tested in D1,test acc. figure 6b
a) Verification of the correct operation in case of a steady increase residual smooth -~
direct current:
Test switch S1and Sz and RCCB in closed position
- steady increase from max. 0,2 Ian to 2 lan within D4 — 6~60mA
30 S (MA) e : D5 — 6~60mA
D6 — 6~60mA
- tripping current between 0,5 lan and 2 Ian (MA) . : D4 - 32,4~33,4mA P
D5 — 32,5~33,4mA
D6 — 32,4~33,5mA
b) The test circuit being successively calibrated at each of the values of residual current --
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by
closing test switch Sz, Sz in position | or Il chosen at random
- maximum break time (ms) at: 2 lan «.coccveeernnneen. : D4 - 150 P
D5 - 150
D6 — 150
- maximum break time (ms) at: 4 lan «.coccvevennnnenn. : D4 - 31 P
D5 -28
D6 — 28
- maximum break time (ms) at: 10 lan .cccvevevnnnenn. : D4 - 20 P
D5-20
D6 —19
No value exceeds the relevant specified limiting P
value
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. --
component
9.9.3 Additional verification of correct operation at residual currents with d.c. components --
for RCCBs type A
9.9.3.1 RCCB installed as for normal use, test circuits P
according to fig. 5 and 6
994 For RCCBs functionally dependent on line voltage, Independent on line voltage for P

Type A part.
each test is made at 1,1 and 0,85 times the rated Tested at 50/60Hz

line voltage; voltage (V) ..o
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9.9.31 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 0~42mA P
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° (+/-) oooeveeeiieieeeeeeeereeneeseeenn . | D4 = 22,4~23,8mMA P
D5 —22,4~24,4mA
D6 — 22,5~23,6mA
-angle o =90° (/=) coeveevieiiie e | D4 —18,8~19,8mMA P
D5 - 18,5~20,4mA
D6 — 18,4~20,1mA
-angle o = 135° (+/-) oooeveeviieiieceeceeneeseeneeeens. | D4 = 20,4~21,4mA P
D5 - 20,3~21,5mA
D6 — 20,5~21,5mA
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 a = 0°)
RCCBs with Ian < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) ..ot | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 4 lan (+/-) ..ot | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,5 Arms (+/-) ..... |D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 350 Arms (+/-) .... |D4 - N/A
D5 -
D6 -
RCCBs with lan = 0,03 A:
- maximum break time (ms) at: 1,4 lan (+/-) ..........:  |D4-95 P
D5-95
D6 — 86
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- maximum break time (ms) at: 2,8 Ian (+/-) ........... |D4—43 P
D5 -42
D6 — 41
- maximum break time (ms) at: 0,35 Arms (+/-) ... |D4-23 P
D5-25
D6 — 24
- maximum break time (ms) at: 350 A rms (+/-) ...: |D4 -21 P
D5-17
D6 —18
RCCBs with lan > 0,03 A:
- maximum break time (ms) at: 1,4 Ian (+/-) ..........: | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 2,8 lan (+/-) .......... D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 7 lan (+/-) ocoueeennt D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 350 A rms (+/-) ...:  |D4 - N/A
D5 -
D6 -
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 i 63 —
- steady increase from zero to: 1,4 Ian for 0~42mA P
lan > 0,01 A with 1,4 1an /30 Als (mA)
- steady increase from zero to: 2 Ian for Iasn < 0,01 A N/A
with 2 lan /30 A/s (MmA)
—angle o = 0° (F/-) oo D4 — 22,9~24,0mA P

D5 — 23,2~24,6mA
D6 — 23,5~24,6mA
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-angle o = 90° (+/-) covveereeeieiiiiieeeee e eeeciiiieeeeeen. | D4 —18,7~19,5mA P
D5 - 18,4~19,6mA
D6 — 18,5~19,7mA
-angle o = 135° (#/-) voveveeiiiiicieeeeeeeevcciveeeeeeen. | D4 = 20,5~21,5mA P
D5 -20,5~21,3mA
D6 — 20,6~21,5mA
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 |0~42mA 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
to: 2 lan for lan < 0,01 A with 2 1an /30 A/s (mA)
-angle a =0° (+/-) (+/-6 MA) .ccocoveiveeevevenens | D4 = 23,4~24 4AmA P
D5 — 23,9~24,5mA
D6 — 23,7~24,5mA
No value exceeds the relevant specified limiting P
values
?gé;g'n?acc. ec | Only applicable for RCCBs of type F: --
Verification of the correct operation in case of residual pulsating direct currents in
presence of a standing smooth direct current of 0,01 A
Test acc. 9.21.1.4 but the smooth direct current of N/A
0,006 A replaced by 0,01 A
Verification of the correct operation in case of residual pulsating d.c. currents with -
angle o = 0° superimposed by smooth direct current of 0,01 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 lan £ 0,01 A with 2 1an /30 A/s (mA)
-angle o =0° (+/-) (+/- 10 MA) .oooiiiiiieiree : D4 — N/A
D5 -
D6 —
No value exceeds the relevant specified limiting N/A

values
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;égzig;lm ec | Only applicable for RCCBs of type B: 20,5°C P
Verification of the operating characteristics at the
reference temperature (20+5)°C
IEC 62423, Table 1 -Type B RCCBs- Standard values of break time and non-actuating time for residual

direct currents which result from rectifying circuits and for residual smooth direct current

Type InA Ian A Standard values of break time and -
non-actuating time at a residual current equal to
2 Ian 4 Ian 10 Ian 5A,10A,20A,50A,100A,200A a) -
General Any Any 0,3 0,15 0,04 0,04 -
value value Max. break
times
S >25 >0,03 0,5 0,2 0,15 0,15 Max. break times -
0,13 0,06 0,05 0,04 Min. non-actuating .
times

a) Tests only made during verification of the correct operation as mentioned in 9.2.1.5 b) acc.

figure 6a and 9.2.1.6 b) acc. figure 6b

9.21.1

addiion aco. IEC General --
Each test is made at 1,1 and 0,85 times the rated ??ﬁjgg:igg& P
line voltage; voltage (V)
Tests a rated frequency Both 50Hz and 60Hz P
For multiple settings of Ian tests are made for each N/A
setting
RCCB installed as for normal use P
?2132(2312 IEC Verification of the correct operation in case of residual sinusoidal alternating currents -
up to 1000 Hz
a) Test switch S1 and Sz and RCCB in closed position --
Test at 150Hz: --
- steady increase from max. 0,2 lan to 2,4 lan within | D4 — 6~72mA P
30°S (MA) oo :  |D5-6~72mA
D6 — 6~72mA
- tripping current between 0,5 lan and 2,4 Ian (MA) : D4 — 25,2~25,5mA P
D5 — 25,2~25,5mA
D6 — 25,3~25,7mA
Test at 400Hz: --
- steady increase from max. 0,2 lan to 6 lan within D4 — 6~180mA P
30 S (MA) e . |D5-6~180mA
D6 — 6~180mA
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- tripping current between 0,5 lan and 6 lan (MA) . : D4 - 40,9~41,2mA P
D5 —40,8~41,2mA
D6 — 40,9~41,5mA
Test at 1000Hz: --
- steady increase from max. 0,2 lan to 14 Ian within D4 — 6~420mA P
30 S (MA) e s : D5 — 6~420mA
D6 — 6~420mA
- tripping current between Isn and 14 lan (MA) ..... : D4 — 129~138mA P
D5 — 127~135mA
D6 — 130~137mA
b) S1 and RCCB in the closed position, residual P
current correspond to 1000Hz suddenly established
by closing S2
RCCB shall trip with a test current of 14 lan (mMs) : D4 - 20 P
D5-19
D6 — 22
max. break time: -
- general type RCCBs: 0,3s P
- S type RCCBs: 0,5s N/A
Additional test for type S: -
- minimum non actuating time (ms) at: 14 Ian; 0,13 s : D4 - N/A
D5 -
D6 -

9.21. I . . .
additionlc? ec | Verification of the correct operation in the case of a residual alternating current --
62423

superimposed on a residual smooth direct current

Test acc. figure 4

Test switch S1 and Sz and RCCB in closed position

Residual smooth direct current applied through one -

pole chosen at random and adjusted to

-0,4 lan Or 12mA P
-10 mA N/A
whichever is the higher value P
Residual alternating current at rated frequency Both 50Hz and 60Hz P

applied to another pole and:
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- steady increase from max. 0,2 lan to Ian within 30 s | D4 — 6~30mA P
(MA) e : D5 - 6~30mA
D6 — 6~30mA
- alternating tripping current < lan(MA) .....coccc..... : D4 - 19,5~21,5mA P
D5 - 19,7~21,5mA
D6 —20,1~21,6mA
Test made twice at each position | and Il of S3 P
6932212314 IEC Verification of the correct operation in the case of a residual pulsating direct current --
superimposed on a residual smooth direct current
Test acc. figure 5
Test switch S1 and Sz and RCCB in closed position
Residual smooth direct current applied through one --
pole chosen at random and adjusted to
- 0,4 lan or 12mA P
-10mA N/A
whichever is the higher value P
Residual pulsating direct current applied to another P
pole with a current delay angle of 0° and:
- steady increase from max. 0,2 Ian to 1,4 lan within D4 — 6~42mA P
30 s (mA) for RCCBs with 1a>0,01 A.......ccc.e...... . |D5-6~42mA
D6 — 6~42mA
- steady increase from max. 0,2 lan to 2 Ian within D4 - N/A
30 s (mA) for RCCBs with 1an<0,01 A................... . |D5-
D6 -
RCCB tested twice at each position | and Il of Ss3 P
and S4
- residual pulsating tripping current < 1,4 Ian(mA) for |D4 — 23,6~29,5mA P
RCCBs with 1an>0,01 A..evveeeieeeeeeee e : D5 - 23,6~29,9mA
D6 — 23,5~29,3mA
- residual pulsating tripping current < 2 lan(mA) for D4 - N/A
RCCBs with 1an<0,01 A..eereeeieeeee e : D5 -
D6 -
zg§1s|ec Verification of the correct operation in case of a residual direct currents which may --
result from rectifying circuits supplied from two phases
Test acc. figure 6a
a)

Test switch S1 and Sz and RCCB in closed position
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Residual pulsating direct current: -
- steady increase from max. 0,2 lan to 2 lan within D4 — 6~60mA P
30 S (MA) i : D5 - 6~60mA
D6 — 6~60mA
-tripping current between 0,5 lan and 2 Ian............ : D4 — 32,4~34,7mA P
D5 - 32,9~35,1mA
D6 — 32,5~34,9mA

The test circuit being successively calibrated at any three values of residual current --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the closed

position, residual current suddenly establish by closing test switch Sz, Ss in position |

and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value givenin |D4 — 151 P
121 o) [ S : D5 - 152

D6 — 152
- maximum break time (ms) at:4 Ian (value givenin |D4 —27 P
table 1) oo : D5 -27

D6 — 28
- maximum break time (ms) at: 10 lan (value given in | D4 — 21 P
table 1) oo : D5 -20

D6 — 21
No value exceeds the relevant specified limiting P
value

9.2.1. T o . . .
addmonlf;? IEC Verification of the correct operation in case of a residual direct currents which may --
62423

result from rectifying circuits supplied from three phases

Test acc. figure 6b

Test switch S1 and Sz and RCCB in closed position

Residual pulsating direct current: -

- steady increase from max. 0,2 lan to 2 lan within D4 — 6~60mA P
30 S (MA) e : D5 — 6~60mA

D6 — 6~60mA
-tripping current between 0,5 lan and 2 Ian............ : D4 - 32,4~33,8mA P

D5 - 32,5~34,2mA
D6 — 32,5~33,9mA
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b) The test circuit being successively calibrated at 2 1an and any other two chosen values -
given in Table 1 taken at random, the test switch S1 and the RCCB being in the closed
position, residual current suddenly establish by closing test switch Sz, Sz in position |
and Il
- maximum break time (ms) at: 2 Ian (value givenin  |D4 — 151 P
taADIE 1) o : D5 — 151
D6 — 152
- maximum break time (ms) at:4 Ian (value givenin |D4 — 28 P
table 1) oo : D5 - 27
D6 — 29
- maximum break time (ms) at: 10 lan (value given in | D4 — 21 P
table 1) oo : D5-19
D6 — 20
No value exceeds the relevant specified limiting P
value
9.21.7.2

addiion acc. IEC Verification of the correct operation in case of residual smooth direct current with --
62423

load ,test acc. figure 6b

Verification of the correct operation in case of a steady increase residual smooth -

direct current:

- test current (A): In, until steady state conditions are {63 P
reached ... :
- cross-sectional area (MM?) ......oooviiiiiiiieannnnnns : 16 mm?
- steady increase from max. 0,2 lan to 2 Ian within D4 — 6~60mA
30 S (MA) e : D5 — 6~60mA
D6 — 6~60mA
- tripping current between 0,5 lan and 2 Ian (MA) . : D4 - 32,6~33,2mA P

D5 - 32,5~34,0mA
D6 — 32,5~33,7mA

gé%io;'lzacc. ec | Only applicable for RCCBs of type B: =
242.

62423
Tests at the temperature limits

tests acc. 9.2.1.5b), 9.2.1.6 b) and 9.2.1.7.1 b) P

under the following conditions:

- ambient temperature: -5°C, off load -5°C

- ambient temperature: +40°C RCCB previously +40°C

loaded with rated current until steady state

conditions are reached
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géi'nléc.slac Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from two phases

Tests repeated at a temperature of -5 °C: -5°C
Test acc. figure 6a
b) The test circuit being successively calibrated at any three values of residual current --

given in Table 1 taken at random, the test switch S1 and the RCCB being in the closed
position, residual current suddenly establish by closing test switch Sz, Ss in position |
and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value givenin |D4 — 151 P
121 o) [ S : D5 - 152

D6 — 151
- maximum break time (ms) at:4 Ian (value givenin |D4 — 28 P
121 o) [ SR : D5 - 26

D6 — 27
- maximum break time (ms) at: 10 lan (value given in | D4 — 21 P
table 1) oo : D5 - 22

D6 — 21
No value exceeds the relevant specified limiting P
value

9.2.1.6

addition acc. IEC Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from three phases

Tests repeated at a temperature of -5 °C: -5°C

Test acc. figure 6b

The test circuit being successively calibrated at 2 1an and any other two chosen values --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the closed

position, residual current suddenly establish by closing test switch Sz, Ss in position |

and Il
- maximum break time (ms) at: 2 lan (value givenin  |D4 — 149 P
table 1) o : D5-150

D6 — 149
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- maximum break time (ms) at:4 Ian (value givenin |D4 —29 P
table 1) o : D5-29
D6 — 29
- maximum break time (ms) at: 10 Ian (value given in |D4 — 26 P
table 1) oo : D5 - 21
D6 — 21
No value exceeds the relevant specified limiting P
value
9.21.71 .
adaion ac. IEC Only applicable for RCCBs of type B: P
Verification of the correct operation in case of residual smooth direct current without
load ,test acc. figure 6b
b) The test circuit being successively calibrated at each of the values of residual current --
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by
closing test switch Sz, Sz in position | or Il chosen at random
Tests repeated at a temperature of -5 °C: -5°C
- maximum break time (ms) at: 2 lan «.coccveeernnneen. : D4 - 149
D5 - 150
D6 — 151
- maximum break time (ms) at: 4 lan «.coccvevennnnenn. : D4 - 28 P
D5-30
D6 — 29
- maximum break time (ms) at: 10 lan .cccvevevnnnenn. : D4 - 21 P
D5 - 21
D6 — 21
No value exceeds the relevant specified limiting P
value
9.2.1.5

addition acc. IEC
62423

Only applicable for RCCBs of type B:

Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from two phases

Tests repeated at a temperature of +40 °C: +40 °C
- test current (A): In, until steady state conditions are |63
reaChed ... :

- cross-sectional area (MM?) ......oooviiiiiiiieeennnns : 16
Test acc. figure 6a
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b) The test circuit being successively calibrated at any three values of residual current -

given in Table 1 taken at random, the test switch S1 and the RCCB being in the closed

position, residual current suddenly establish by closing test switch Sz, Sz in position |

and Il
RCCB connected at two-line terminals chosen at P
random
- maximum break time (ms) at: 2 Ian (value givenin  |D4 — 152 P
121 o) [ S : D5 - 150

D6 — 151
- maximum break time (ms) at:4 Ian (value givenin |D4 —29 P
£=] o) [ ) SR : D5 -29

D6 — 29
- maximum break time (ms) at: 10 lan (value given in |D4 — 24 P
£=] o) [ ) SR : D5 - 22

D6 —24
No value exceeds the relevant specified limiting P
value

géi'nlégec Only applicable for RCCBs of type B: --

62423
Verification of the correct operation in case of a residual direct currents which may

result from rectifying circuits supplied from three phases

Tests repeated at a temperature of +40 °C: 40°C

- test current (A): In, until steady state conditions are |63

reaChed .........ccoeiviviiiiiiii e :

- cross-sectional area (MM?) ......oooviiiiiiiieannnnnns : 16

Test acc. figure 6b

The test circuit being successively calibrated at 2 1an and any other two chosen values --
given in Table 1 taken at random, the test switch S1 and the RCCB being in the closed

position, residual current suddenly establish by closing test switch Sz, Ss in position |

and Il
- maximum break time (ms) at: 2 lan (value givenin  |D4 — 148 P
table 1) o : D5 - 152

D6 — 149
- maximum break time (ms) at:4 Ian (value givenin |D4 —28 P
table 1) o : D5-29

D6 — 29
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- maximum break time (ms) at: 10 Ian (value given in |D4 — 23 P
table 1) o : D5 - 21
D6 — 21
No value exceeds the relevant specified limiting P
value

%d?17.51 Only applicable for RCCBs of type B: -

62423
Verification of the correct operation in case of residual smooth direct current without

load ,test acc. figure 6b

b) The test circuit being successively calibrated at each of the values of residual current --
specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1
and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, Sz in position | or Il chosen at random

Tests repeated at a temperature of +40°C: +40°C
- test current (A): In, until steady state conditions are |63
reached ... :
- cross-sectional area (MmM?) .....ooccoeviiiiiniienees, : 16
- maximum break time (ms) at: 2 lan «.ooccveeernnneen, : D4 - 148
D5 - 148
D6 — 148
- maximum break time (ms) at: 4 lan «.coccvevevnnnenn. : D4 - 28 P
D5 - 28
D6 — 28
- maximum break time (ms) at: 10 lan .cccvvvvevnnnenn. : D4 - 20 P
D5 - 21
D6 —19
No value exceeds the relevant specified limiting P
value
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) occoooiiiiiniiinnninnd
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any
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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 D4 - N/A
progressively lowered to attain zero within about D5 -

30 s until automatic opening occurs; voltage (V) .: |D6 —
- all values less than 0,85 times the rated voltage |D4 — N/A
Y TSR D5 -

D6 —
- tripping test at test voltage (V) with Isn and D4 - N/A
operating according to Table 1 (ms) .................... |D5—

D6 —
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D4 - N/A
operating means below UX ..........cccccceviiveennis. D5 =

D6 —

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 D4 — N/A
opening of the main contacts ...............ccc.cccc........t. | D5 =

D6 —
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
VOItage (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 lan within 30 s D4 - N/A
(MA) e D5 -

D6 —
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- tripping current between lano and Ian (MA) ........... |D4 - N/A
D5 -
D6 —
The RCCB closes on Ian: no value exceeds the D4 - N/A
specified limiting value of Table 1 (ms) ................. |D5-—
D6 —
9.9.23 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 ..ccccocvveeeves D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 2 lan ....ccoceeevveer D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 5 lan ....ccooeeeeveeer D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 0,25 A (if D4 - N/A
applicable) .......ccccoviiiiiii s DB =
D6 —
- maximum break time (ms) at: 500 A ..................:. |D4 - N/A
D5 -
D6 —
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 : |D4 — N/A
D5 -
D6 —
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D4 — N/A
............................................................................... D5 -
D6 —
- minimum non actuating time (ms) at: 5 lan; 0,05s |D4 — N/A
............................................................................... D5 -
D6 —
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- minimum non actuating time (ms) at: 500 A; D4 - N/A
0,04 'S oo D5 -
D6 —
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 ..ccccocveeeeves D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 2 lan ....ccocveevveer D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 5 lan ....ccoceeevveeer D4 — N/A
D5 -
D6 —
- maximum break time (ms) at: 0,25 A (if D4 — N/A
applicable) ... | DB =
D6 —
- maximum break time (ms) at: 500 A ................... |D4 - N/A
D5 -
D6 —
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 : |D4 — N/A
D5 -
D6 —
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D4 — N/A
............................................................................... D5 -
D6 —
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- minimum non actuating time (ms) at: 5 Ian; 0,05s |D4 — N/A
............................................................................... D5 -
D6 —
- minimum non actuating time (ms) at: 500 A; D4 - N/A
0,04 'S it D5 -
D6 —
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
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 --
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 --
the following requirements:
- peak value: 200 A + 10/0% 200A
- virtual front time: 0,5 ps * 30% 0,5us
- period of the following oscillatory wave: 10 ps 10us
+ 20%
- each successive reverse peak: about 60% of the P
preceding peak
The polarity shall be inverted after every two P
applications
The interval between two consecutive applications P
shall be about 30 s
During the test the RCCB shall not trip ................. | D4 — Not trip P
D5 — Not trip
D6 — Not trip
- break time (ms) at: lan wcocceevvieiivieeiviieeevees. D4 =115 P
D5 -112
D6 — 114
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current) -~
D e o
62423
9.19.21 Test conditions -
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One pole of the RCCB is submitted to 10 applications of a surge current according to -~
the following requirements:
Peak value: 3000A +10/-0% 3000A P
Virtual front time: 0,8us + 20% 0,8 us P
Virtual time of half value: 20us + 20% 20us P
Peak of reverse current: less than 30 % of peak P
value
The polarity shall be inverted after every two P
applications
The interval between two consecutive applications P
shall be about 30 s
9.19.2.2 During the test the RCCB shall not trip D4 - N/A
D5 -
D6 —
- break time (ms) at lan .coovcvvviiiviiiiiiiveieieen:. | D4 = N/A
D5 -
D6 —
9.19.2.3 General type: During the test the RCCB may trip. D4 — not trip P
After any tripping the RCCB shall be re-closed D5 — not trip
D6 — not trip
- break time (ms) at lan ..coceevviieeiiiiiiceecvr. D4 -118 P
D5 - 116
D6 — 115
gggégg;-gcc. IEC Only applicable for RCCBs of type F: -
Verification of behaviour in the case of inrush residual currents
Test acc. figure 2 N/A
all switches and RCCB in closed position N/A
pulse with a peak current of 10 Ian ...cceoneeeee. (mA): N/A
Pulse on one pole chosen at random N/A
Six measurements: 3 times positive, 3 times negative N/A
Polarity changed after each test N/A
No tripping during test N/A

9.14

addition acc. IEC
62423

Only applicable for RCCBs of type F:

Verification of the correct operation for four-pole Type F RCCDs powered on two

poles only
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Tests performed with a four-pole RCCB acc. 9.1.2, N/A
but only supplied between neutral terminal and

one-phase terminal chosen at random without load

géi:o'nzacc. IEC Only applicable for RCCBs of type F: --

62423
Verification of the correct operation in case of

steady increase of composite residual current

starting composite residual current: --

Composite starting

Different frequency component values of test currents for calibration (RMS) current value (RMS)

lat rated frequency l1kHz IF motor (10Hz) Ia -
0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian =
S1, S2 and RCCB in the closed position, residual N/A

current steady increase, starting from a value not
higher than the starting composite value to attain
the upper limit of residual operating current (1,4 Ian)
within 30 s

- tripping current between 0,5 Ian and 1,4 Ian (MA) N/A

géﬁﬁm IEC Only applicable for RCCBs of type B: --

62423
Correct operation for RCCBs powered on two poles

tests acc. 9.2.1.2 and 9.2.1.7.1

RCCB only supplied between neutral terminal and
one-phase terminal chosen at random for four-pole

devices or

RCCB only supplied between 2-phase terminals N/A

chosen at random for 3-pole devices

Tests at rated frequency and without load P

gﬁ'ﬂl&ggc Only applicable for RCCBs of type B: ==

62423
Verification of the correct operation in case of residual sinusoidal alternating currents

up to 1000 Hz

a) Test switch S1 and Sz and RCCB in closed position

Test at 150Hz:

- steady increase from max. 0,2 Ian to 2,4 Ian within |D4 — 6~72mA
30 S (MA) et sinnneeeeees | DD — B6~7T2MA
D6 — 6~72mA
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- tripping current between 0,5 lan and 2,4 Isn (MA) : |D4 — 25,1~25,9mA P
D5 — 25,5~26,1mA
D6 — 25,6~26,2mA
Test at 400Hz:
- steady increase from max. 0,2 Ian to 6 lan within D4 — 6~180mA
30 S (MA) oo ree e eseeneenees s | DD — 6~180mMA
D6 — 6~180mA
- tripping current between 0,5 lan and 6 Ian (MA) ..: | D4 — 39,8~41,4mA P
D5 - 40,5~41,1mA
D6 — 39,6~41,3mA
Test at 1000Hz:
- steady increase from max. 0,2 lan to 14 lan within | D4 — 6~420mA
30 S (MA) i see e eneeeneeeneees s | DD — 6~420mMA
D6 — 6~420mA
- tripping current between lan and 14 lan (MA) ......: |D4 — 127~136mA P
D5 — 124~131mA
D6 — 130~135mA
b) S1 and RCCB in the closed position, residual P
current correspond to 1000Hz suddenly
established by closing S2
RCCB shall trip with a test current of 14 Ian (ms):  |D4 —18 P
D5-18
D6 — 21
max. break time: -
- general type RCCBs: 0,3s P
- S type RCCBs: 0,5s N/A
Additional test for type S: --
- minimum non actuating time (ms) at: 14 Ian; 0,13 s : D4 — N/A
D5 -
D6 —
gggiztzgchIEl Only applicable for RCCBs of type B: P
Verification of the correct operation in case of residual smooth direct current without
load for ratings of /an, test acc. figure 6b
a) Verification of the correct operation in case of a steady increase residual smooth -~
direct current:
Test switch S1 and Sz and RCCB in closed position P
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- steady increase from max. 0,2 lan to 2 Ian within D4 — 6~60mA P
30 S (MA) i eessinneeeeeeees. | DD — 6~B60MA
D6 — 6~60mA
- tripping current between 0,5 lan and 2 Ian (MA) ..: |D4 — 32,4~33,3mA P
D5 - 32,3~33,2mA
D6 — 32,8~33,5mA
b) The test circuit being successively calibrated at each of the values of residual current --

specified in Table 1 (except 5A, 10A, 20A, 50A, 100A and 200A), the test switch S1

and the RCCB being in the closed position, residual current suddenly establish by

closing test switch Sz, Sz in position | or Il chosen at random

- maximum break time (ms) at: 2 lan ....ccooeeeeveeer | D4 — 152 P
D5 - 151
D6 — 149
- maximum break time (ms) at: 4 lan ....cccoceeeeeees |D4 =29 P
D5 -29
D6 — 29
- maximum break time (ms) at: 10 lan ......cceeeee..s | D4 = 21 P
D5-19
D6 — 20
No value exceeds the relevant specified limiting P
value
9.11.2.3 Verification of the rated residual making and 1000A --
breaking capacity (A): Iam «oooiiiiiiiiiiaiiie
Test circuit according to figure .............ccc..c........... |Figure 7 --
Point of test circuit which is directly earthed ........: |Supply side --
Grid distance "a" (mm) ......ccccceeeiiiiiiiiiieeeeeeeennt. |35 --
Prospective current (A) ..cccccceeveeiiiiiiiiieeeeeeeeeennn .. | 1000 --
Prospective current obtained (A) .......cccoeeveennnet. | 255V/1,02x10%A --
Power factor .......cccccceeeiiiiieiiiiiiiiiiiieiiiiieeenee. 10,93~0,98 -
Power factor obtained ..............c.c..ccoeevvvvvceeennt 10,97 -
Point of initiation: 45° + 5° 45°
Test sequence: O-t-CO-t-CO on each pole in turn | O-CO-CO
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
9.7.7.3 The leakage current flowing across the open D4 - 3,40
contacts is measured at 1,1 Un and shall not D5 -5,22
exceed 2mA (MA) D6 — 6,37
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: --
=) RS RSRISISRRTRRSEI I B 7 X 0] P
D5 - OK
D6 — OK
D5 - OK
D6 — OK
D5 - OK
D6 — OK
D5 -
D6 —
Y IO SSPSORRSRSRURE R I D 7 S N/A
D5 -
D6 —
No flashover or breakdown ..............cccccvvvvcveees. |D4 - 0K P
D5 - OK
D6 — OK
Making and breaking InatUn ..............................:. |D4—-0OK P
D5 - OK
D6 — OK
The RCCB shall trip with a test current of 1,25 lan D4 — 188 P
D6 — 196
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 D4 - N/A
progressively lowered to attain zero within about D5 -
30 s until automatic opening occurs; voltage (V) .: |D6 —
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- all values less than 0,85 times the rated voltage D4 - N/A
(V) et D5 -

D6 —
- tripping test at test voltage (V) with Isn and D4 — N/A
operating according to Table 1 (ms) .................... |D5—

D6 —
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D4 - N/A
operating means below UX .........ccccccevvieeenncs. D5 =

D6 —

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 D4 - N/A
opening of the main contacts ..............cccccocceeeeeet | D5 =

D6 —
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
VOItage (UN) .eveeeiiiiiiiiiiiiiieeee e
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --

9.9.21 - steady increase from 0,2 lan to lan within 30 s D4 — N/A
(MA) e D5 -

D6 —
- tripping current between lano and lan (MA) ..........: D4 — N/A
D5 -
D6 —
The RCCB closes on Ian: no value exceeds the D4 - N/A
specified limiting value of Table 1 (ms) ................. |D5—
D6 —
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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 .ccccevevvveeveenr D4 — N/A
D5 -
D6 —
- maximum break time (ms) at: 2 lan ....ccocveeeveeer D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 5 lan ....ccooveevveeer D4 — N/A
D5 -
D6 —
- maximum break time (ms) at: 0,25 A (if D4 - N/A
applicable) .......ccccviiiiiiieee s DB =
D6 —
- maximum break time (ms) at: 500 A ..................:. |D4 - N/A
D5 -
D6 —
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 : |D4 — N/A
D5 -
D6 —
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D4 — N/A
............................................................................... D5 -
D6 —
- minimum non actuating time (ms) at: 5 lan; 0,05s |D4 — N/A
............................................................................... D5 -
D6 —
- minimum non actuating time (ms) at: 500 A; D4 — N/A
0,04 S oo D5 -
D6 —
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:
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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 ...cccccoveeeever D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 2 lan ....ccooeeeeveer D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 5 lan ....ccoceeeever D4 = N/A
D5 -
D6 —
- maximum break time (ms) at: 0,25 A (if D4 - N/A
applicable) .......ccccoviieiiiiiee s DB =
D6 —
- maximum break time (ms) at: 500 A ..................:. |D4 - N/A
D5 -
D6 —
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 : |D4 — N/A
D5 -
D6 —
- minimum non actuating time (ms) at: 2 lan; 0,06 s |D4 — N/A
............................................................................... D5 -
D6 —
- minimum non actuating time (ms) at: 5 lan; 0,05s |D4 — N/A
............................................................................... D5 -
D6 —
- minimum non actuating time (ms) at: 500 A; D4 — N/A
0,04 S oo D5 -
D6 —
No tripping during tests N/A
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9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under -~

consideration)

8.1 Test device -

RCCBs shall be provided with a test device

Ampere-turns produced when operating the test Ampere-turns: 46,8mA-turns
device do not exceed 2,5 times the ampere-turns | 2,5 times the ampere-turns:

produced by lan 75,0mA-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 D4 — 340V P
device actuated 25 times at intervals of 5 s .......... |D5 - 340V

D6 — 340V
b) test a) repeated at 1,1 times the rated voltage : |D4 — 457V P
D5 - 457V
D6 — 457V
c) test b) repeated, but only once, the operating D4 — OK P
means of the test device being held in the closed D5 -0OK
position for 30 S ........cccvvvvvvviiviiiriiiriviiiiiivvevvvvvenenenns. | DB — OK
RCCB operated at each test ................................. | D4 — Operated P

D5 — Operated
D6 — Operated

No change impairing further use ........................... |D4-0K P

D5 - 0OK

D6 — OK
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 -

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 ..................... |D4 —-0K P
D5 - 0K
D6 — OK
9.12.2 Mechanical impact -
9.12.2.1 Impact test (10 blows, height 10 cm): no damage : | D4 — no damage P
D5 — no damage
D6 — no damage
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 D4 - OK P
damage impairing its further use ........................... |D5—=0K
D6 — OK
9.12.2.3 RCCBs of plug-in type (under consideration) --
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 N/A
equal to (A): 6 In switched on using a two-pole test
SWItCh fOr 1S v
Test repeated three times with an interval of at D4 - N/A
least 1 min ...coccovviiiiic e | DS =
D6 —
The RCCB shall notopen ........cccceeeeveveveveveeeeeees. | D4 - N/A
D5 -
D6 —
RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ...oooviiiiiiiiiiiiieeeiccee
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 S1for1s ........... |380A, 1s --
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Test repeated three times for each possible D4 — 380A, 1s P
combination of current paths with an interval of at |D5 — 380A, 1s
least 1 mMiN ...cooeeiviiiiiiiiieici e | D6 — 380A, 18
The RCCB shall not open ................cccccuvvveeeeeeee...s. | D4 — Not trip P
D5 — Not trip
D6 — Not trip
RCCBs functionally dependent on the line voltage 246V/a26v P
at rated voltage
9.24 Only applicable for RCCBs of type B: D4 — 96 P
S " | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current D5 -99
maximum break time (MS) ... | DB — 95
Tests "D2" D,-1 D,-2 D,-3
3 samples: 230V/240V, 63A, 30mA, 1P+N
9.11.2.3c) | Verification of suitability in IT system: .................: --
Test circuit according to figure ..............cccceeeeeee...t. |Figure 8 --
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (mm) .....ccccoccveeeiiiiiiiiieeeeeeeeennn . |35 --
Test voltage 105% of rated phase to neutral 256V --
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) ... [10x63A
Prospective current (A) ..ccoccceeeeiiiiiiiieeeeeeieeeeeet. | 630A --
Prospective current obtained (A) ........cccceeeeeet. | 645A --
Power factor .........ccccoeeeeeeiiiviiiiieeiiiiiiiiiieeeeeeee s 10,93~0,98 --
Power factor obtained .............c.....cooevvveeeet 0,97 -
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
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9.7.7.3 The leakage current flowing across the open D2-1-4,37 P
contacts is measured at 1,1 Un and shall not D2-2 - 3,56
exceed 2mA (MA) D2-3-3,74
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: --
= ) IO STRS: D2-1-0OK P
D2-2 - OK
D2-3 - 0K
D) e D2-1-0K P
D2-2 - OK
D2-3 - 0K
o) O STRS: D2-1-0K P
D2-2 - OK
D2-3 - 0K
o ) TSR D2-1 - N/A
D2-2 -
D2-3 -
L ISP D2-1 - N/A
D2-2 -
D2-3 -
No flashover or breakdown ..............cccceevvneeees. |D2-1 = OK P
D2-2 - OK
D2-3-0K
Making and breaking InatUn ..............................:. |D2-1 - 0OK P
D2-2 - OK
D2-3- 0K
The RCCB shall trip with a test current of 1,25 Ian D2-1 - 167 P
(0015 O STTTR D2-2 - 182
D2-3 - 185
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 D2-1 - N/A
progressively lowered to attain zero within about D2-2 -
30 s until automatic opening occurs; voltage (V) .: |D2-3 -
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- all values less than 0,85 times the rated voltage D2-1 - N/A
(V) oot D2-2 -

D2-3 -
- tripping test at test voltage (V) with Ian and D2-1 - N/A
operating according to Table 1 (ms) .................... |D2-2 -

D2-3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D2-1 - N/A
operating means below UX .........cccccceevviieeennis. [ D2-2 -

D2-3 -

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 D2-1 - N/A
opening of the main contacts ...........cccccoceeever | D2-2 -

D2-3 -
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 lan to lan within 30 s D2-1 - N/A
(MA) e D2-2 -

D2-3 -
- tripping current between lano and lan (MA) .........: D2-1 - N/A
D2-2 -
D2-3 -
The RCCB closes on lan: no value exceeds the D2-1 - N/A
specified limiting value of Table 1 (ms) ................ |[D2-2-
D2-3 -

TRF No. IEC62423C




Page 128 of 287

Report No. 25606B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict
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 .cccceeveveveevcns [ D2-1 - N/A
D2-2 -
D2-3 -
- maximum break time (ms) at: 2 lan ....ccoceeeeveer | D2-1 - N/A
D2-2 -
D2-3 -
- maximum break time (ms) at: 5 lan ..ccocoevervees | D2-1 - N/A
D2-2 -
D2-3 -
- maximum break time (ms) at: 0,25 A (if D2-1 - N/A
applicable) ......cccoocveeiiiii e | D2-2 -
D2-3 -
- maximum break time (ms) at: 500 A ................... |D2-1- N/A
D2-2 -
D2-3 -
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 : |D2-1 - N/A
D2-2 -
D2-3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |D2-1 - N/A
............................................................................... D2-2 -
D2-3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |D2-1 - N/A
............................................................................... D2-2 -
D2-3 -
- minimum non actuating time (ms) at: 500 A; D2-1 - N/A
0,04 S o D2-2 -
D2-3 -
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:
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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 ...cccoocveeeenis [ D2-1 - N/A
D2-2 -
D2-3 -
- maximum break time (ms) at: 2 lan ....ccoceeeeveees [ D2-1 - N/A
D2-2 -
D2-3 -
- maximum break time (ms) at: 5 lan ...cocovevervees [ D2-1 - N/A
D2-2 -
D2-3 -
- maximum break time (ms) at: 0,25 A (if D2-1 - N/A
applicable) ......cccoocveiiiii e | D2-2 -
D2-3 -
- maximum break time (ms) at: 500 A ................... |D2-1- N/A
D2-2 -
D2-3 -
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 : |D2-1 - N/A
D2-2 -
D2-3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |D2-1 - N/A
............................................................................... D2-2 -
D2-3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |D2-1 - N/A
............................................................................... D2-2 -
D2-3 -
- minimum non actuating time (ms) at: 500 A; D2-1 - N/A
0,04 S o D2-2 -
D2-3 -
No tripping during tests N/A
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9.24 Only applicable for RCCBs of type B: D2-1-107 P
addition The RCCB shall trip with a test current of 2,5 I1An D2-2-114
acc. [EC with smooth direct current D2-3 - 104
62423 maximum break time (ms) :
Tests "D2" D,-4 D,-5 D,-6
3 samples: 400V415V, 63A, 30mA, 3P+N
9.11.2.3c) | Verification of suitability in IT system: ..................: --
Test circuit according to figure .............ccccoeeeeee....t. |Figure 8 --
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ......coooiiiiiiiiiiieees . 135 --
Test voltage 105% of rated phase to neutral --
voltage for the pole exclusively for the neutral
Test voltage 105% of rated phase to phase voltage |444V --
for the other poles
Prospective current - 500A-or --
- 10 1n (A) ... [10x63A
Prospective current (A) ...oooeoiiiiiiiiiiiieeeiiiie, . |630A --
Prospective current obtained (A) ...ccccoeevvicvneeeee...t | 645A --
Power factor .........ccooeeeevviiiiiceiiiiieeiiiiiienieeeeent 10,93~0,98 --
Power factor obtained ..........cc...cccoeeiiiiiiiiiinnii. : 10,97 --
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
9.7.7.3 The leakage current flowing across the open D2-4 - 5,54
contacts is measured at 1,1 Un and shall not D2-5-4,87
exceed 2mA (MA) D2-6 — 5,20
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
) USRS : |D2-4 - OK P
D2-5- 0K
D2-6 — OK
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D) e D2-4 - OK P
D2-5- 0K
D2-6 — OK
(o) ST OTRUSIN D2-4 - OK P
D2-5- 0K
D2-6 — OK
) e D2-4 - N/A
D2-5 -
D2-6 -
= ST D2-4 - N/A
D2-5 -
D2-6 -
No flashover or breakdown .........cccoccviininennnt D2-4 - OK P
D2-5-0K
D2-6 — OK
Making and breaking InatUn .................cccceecocee.t. | D2-4 — OK P
D2-5-0K
D2-6 — OK
The RCCB shall trip with a test current of 1,25 Ian | D2-4 — 105 P
(M) e : |D2-5-95
D2-6 — 102
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 D2-4 - N/A
progressively lowered to attain zero within about D2-5 -
30 s until automatic opening occurs; voltage (V) .: |D2-6 -
- all values less than 0,85 times the rated voltage D2-4 - N/A
7 TSR : |D2-5 -
D2-6 -
- tripping test at test voltage (V) with 1an and D2-4 - N/A
operating according to Table 1 (ms) ..................  |D2-5 -
D2-6 -
No value exceeds the specified limiting values N/A
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Not possible to close the apparatus by manual D2-4 - N/A
operating means below UX .........cccccccvvvvvnvnvnnnnnns | D2-5 -

D2-6 -

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 D2-4 - N/A
opening of the main contacts .............ccccccveeet [ D2-5 -

D2-6 -
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) i
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 D2-4 - N/A
(MA) e : |D2-5 -

D2-6 -
- tripping current between lano and lan (MA) .........: [D2-4 - N/A
D2-5 -
D2-6 -
The RCCB closes on lan: no value exceeds the D2-4 - N/A
specified limiting value of Table 1 (ms) ................: |D2-5-
D2-6 -
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 ...ccccocvevceennns | D2-4 - N/A
D2-5 -
D2-6 -
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- maximum break time (ms) at: 2 Ian ...ccccceevevveeens | D2-4 - N/A
D2-5 -
D2-6 -
- maximum break time (ms) at: 5 lan ..ccocceevveveeens | D2-4 - N/A
D2-5 -
D2-6 -
- maximum break time (ms) at: 0,25 A (if D2-4 - N/A
applicable) .......cccocceeviiiiiiiie e | D2-5 -
D2-6 -
- maximum break time (ms) at: 500 A ................... |D2-4 - N/A
D2-5 -
D2-6 -
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 : |D2-4 - N/A
D2-5 -
D2-6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |D2-4 - N/A
............................................................................... D2-5 -
D2-6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |D2-4 - N/A
............................................................................... D2-5 -
D2-6 -
- minimum non actuating time (ms) at: 500 A; D2-4 - N/A
0,04 S it : |D2-5 -
D2-6 -
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
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- maximum break time (ms) at: lan ..c.cococvvvevineees | D2-4 - N/A
D2-5 -
D2-6 -
- maximum break time (ms) at: 2 Ian ...ccccceeveveeens | D2-4 - N/A
D2-5 -
D2-6 -
- maximum break time (ms) at: 5 lan ...cooceevveeeet | D2-4 - N/A
D2-5 -
D2-6 -
- maximum break time (ms) at: 0,25 A (if D2-4 - N/A
applicable) .......ccocceevviiiiiiie e | D2-5 -
D2-6 -
- maximum break time (ms) at: 500 A ................... |D2-4 - N/A
D2-5 -
D2-6 -
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 : |D2-4 - N/A
D2-5 -
D2-6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s | D2-4 - N/A
............................................................................... D2-5 -
D2-6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |D2-4 - N/A
............................................................................... D2-5 -
D2-6 -
- minimum non actuating time (ms) at: 500 A; D2-4 - N/A
0,04 S oo : |D2-5 -
D2-6 -
No tripping during tests N/A
9.24 Only applicable for RCCBs of type B: D2-4 - 108 P
addition The RCCB shall trip with a test current of 2,5 |An D2-5-95
acc. |IEC with smooth direct current D2-6 — 101
62423 maximum break time (ms) :
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TEST SEQUENCE E E-1 E-2 E-3
3 samples: 230V/240V, 63A, 30mA, 1P+N
8.7 Performance at short-circuit currents -
9.11.24 a) Verification of the coordination between the RCCB and the SCPD --
Verification of the coordination at the rated 10kA --
conditional short-circuit current (A): Inc ............... :
Test circuit according to figure ........ccooceiiiinnnnns . |Figure 7 --
Point of test circuit which is directly earthed ........: |Supply side --
Grid distance "a" (Mm) .....cccooviiiiiiniie, . |50 --
Silver wire diameter (mm) or fuse ...........cccceeennee. ;90,70 --
Prospective current (A) ......ccccovveeeeeeeiiiiiiiiieeeenn, . | 10kA -
Prospective current obtained (A) .......ccccccvveeeeenn.. . 1255Vv/10,2x108 -
Power factor ..o . 10,45~0,50 -
Power factor obtained ..o : 10,49 -
Point of initiation: 45° + 5°
Verification of It (kA2s) and Ip (kA) prior to testing |12t =24kA%s
((=1x £1,1x values of table 18), RCCB replaced by |Ip =4,35kA
a connection having negligible impedance
Test sequence: O-t-CO
12t (KAZS); 1D (KA) v, : |E1—-26,7 kA% / 4,81kA
E2 — 31,0 kA%s / 4,72kA
E3 — 25,8 kA%s / 4,82kA
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
9.7.7.3 The leakage current flowing across the open E1-295
contacts is measured at 1,1 Un and shall not E2-4,14
exceed 2mA (MA) E3-3,85
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
) SR : |E1-0K P
E2 - OK
E3 -0OK
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D) e : |E1-0K P
E2 - OK
E3-0OK
(o IR SRRSO . |E1-0K P
E2 - OK
E3-0OK
o ) TSRS : |E1- N/A
E2-
E3-
= S : |E1- N/A
E2-
E3-
No flashover or breakdown ..........c.cccceeiviieneennnen. : |[E1-0K P
E2-OK
E3-OK
Making and breaking Inat Un ...........cccoociennnen. : |[E1-0K P
E2 - OK
E3-OK
The RCCB shall trip with a test current of 1,25 Ian  |E1 — 184 P
(00153 : |E2-168
E3-179
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 E1- N/A
progressively lowered to attain zero within about E2 -
30 s until automatic opening occurs; voltage (V) .: |E3 -
- all values less than 0,85 times the rated voltage E1- N/A
(V) ettt : |E2-
E3 -
- tripping test at test voltage (V) with 1an and E1- N/A
operating according to Table 1 (ms) ................... : |E2-
E3 -
No value exceeds the specified limiting values N/A
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Not possible to close the apparatus by manual E1- N/A
operating means below UX ..........coovvvvvivvivivivinnnns . |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 E1- N/A
opening of the main contacts ............ccccccoieeee : |E2-

E3-
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 lan to lan Within 30 s E1- N/A
(M) e : |E2-
E3 -
- tripping current between lano and lan (MA) .........: |E1- N/A
E2 -
E3 -
The RCCB closes on lan: no value exceeds the E1- 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 ...ocooeeeiiieennnns : |E1- N/A

E2-
E3-
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- maximum break time (ms) at: 2 lan ..oocovvvnnnnneenn. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 5 lan .ooeeevvvnnnnneeen. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 0,25 A (if E1- N/A
applicable) ..o, : |E2-
E3-
- maximum break time (ms) at: 500 A ................. : |E1- 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: Ian; 0,13 s : |[E1 - N/A
E2-
E3-
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E1 - N/A
............................................................................... E2-
E3-
- minimum non actuating time (ms) at: 5 Ian; 0,05 s [E1 - N/A
............................................................................... E2 -
E3 -
- minimum non actuating time (ms) at: 500 A; E1- N/A
0,04 8 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
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- maximum break time (ms) at: lan ..ceveeeeviinnnneenn. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 2 lan ..oocevvvnnnnneenn. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 5 lan .cceeviiieeennns : |E1- N/A
E2-
E3-
- maximum break time (ms) at: 0,25 A (if E1- N/A
applicable) .......coeoiiiiiii : |E2-
E3-
- maximum break time (ms) at: 500 A ................. : |E1- 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: Ian; 0,13 s : |E1 - N/A
E2-
E3-
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E1 - N/A
............................................................................... E2 -
E3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s [E1 - N/A
............................................................................... E2 -
E3 -
- minimum non actuating time (ms) at: 500 A; E1- N/A
0,04 S e : |E2 -
E3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.11.2.2 Verification of the rated making and breaking 1000A --
capacity (A): 1M .o :
Test circuit according to figure .........cccccceeveunnnneee.. . |Figure 7 -
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Residual operating current (A): 10 lan ccccvveeeeennn.. : |300mA --
Point of test circuit which is directly earthed ......... |Supply side -
Grid distance "a" (Mm) .....cccooiiiiiiiiie, . 135 --
Prospective current (A) .o, . |1000A --
Prospective current obtained (A) ......cccooiiiiiinnen. . |255V/1,02x108 --
Power factor ............ccccuveeeiiiiiiiiiiieiiii : 10,93~0,98 -
Power factor obtained ...............ccccceeeiiiiiiiiiinnnnn.... ;10,97 -
Point of initiation: 45° + 5°
Test sequence: CO-t-CO-t-CO
During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open E1-3,42
contacts is measured at 1,1 Un and shall not E2 - 4,51
exceed 2mA (MA) E3 -4,27
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
) SR E1-0OK P
E2 - OK
E3-0OK
o) USSR E1-0OK P
E2 - OK
E3-OK
o) SRS E1-0OK P
E2 - OK
E3-OK
Lo ) TSRS E1- N/A
E2-
E3-
) USSR E1- N/A
E2-
E3-
No flashover or breakdown E1-0OK P
E2 - OK
E3-OK
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Making and breaking Inat Un .............cccoceeinnnnnn. . |E1-0K P
E2 - OK
E3-0OK
The RCCB shall trip with a test current of 1,25 Ian  |E1 — 167 P
(M) e . |[E2-172
E3-174
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 E1- N/A

progressively lowered to attain zero within about E2 -

30 s until automatic opening occurs; voltage (V) .: |E3 -
- all values less than 0,85 times the rated voltage |E1 - N/A
7 T : |E2-

E3-
- tripping test at test voltage (V) with 1an and E1- 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 E1- N/A
operating means below UX ..........cccccciiiiiiiineenn. : |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 E1- N/A
opening of the main contacts ...............ccccocccee. : |E2-

E3 -
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
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RCCB connected according to fig. 4 at the rated N/A
voltage (UnN) ....eveeevieiiiiiiiiiiece e :
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --
9.9.21 - steady increase from 0,2 lan to lan within 30 s E1- N/A
(0072 T : |E2-
E3-
- tripping current between lano and lan (MA) .........: |E1- N/A
E2-
E3-
The RCCB closes on lan: no value exceeds the E1- 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 ....coooeeriiieeenns : |E1- N/A
E2-
E3-
- maximum break time (ms) at: 2 lan .oooeevviininneen. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 5 lan «ooeeevviiinneeen. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 0,25 A (if E1- N/A
applicable) ... . |E2-
E3 -
- maximum break time (ms) at: 500 A .................. :|E1- N/A
E2 -
E3 -
No value exceeds the relevant specified limiting N/A

value

Additional test for type S:
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- minimum non actuating time (ms) at: Ian; 0,13s : |E1 - N/A
E2 -
E3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E1 - N/A
............................................................................... E2 -
E3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s [E1 - N/A
............................................................................... E2-
E3-
- minimum non actuating time (ms) at: 500 A; E1- N/A
0,04 S i e : |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 ..ccoeerviiiiinneen. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 2 lan .ooeeevviiiineeen. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 5 lan «eoeeevviniineeen. : |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 0,25 A (if E1- N/A
applicable) ... . |E2-
E3 -
- maximum break time (ms) at: 500 A .................. :|E1- N/A
E2 -
E3 -
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; 0,13s : |E1 - N/A
E2 -
E3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s [E1 - N/A
............................................................................... E2 -
E3-
- minimum non actuating time (ms) at: 5 Ian; 0,05s |E1 - N/A
............................................................................... E2-
E3-
- minimum non actuating time (ms) at: 500 A; E1- N/A
0,04 S i e : |E2-
E3-
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.24 Only applicable for RCCBs of type B: E1—105 =
s "™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current E2-102
maximum break time (MS) .........ccccciiiiiiin " |E3_96
TEST SEQUENCE E E-4 E-5 E-6
3 samples: 400V415V, 63A, 30mA, 3P+N
8.7 Performance at short-circuit currents --
9.11.24 a) Verification of the coordination between the RCCB and the SCPD --
Verification of the coordination at the rated 10kA --
conditional short-circuit current (A): Inc ............... :
Test circuit according to figure ........cccccoeeviiinnne... . |Figure 7 --
Point of test circuit which is directly earthed ........: |Supply side --
Grid distance "a" (MM) ..., . |50 --
Silver wire diameter (mm) or fuse ...........cccceeennee. : 90,70 --
Prospective current (A) ..o, ;| 10kA --
Prospective current obtained (A) .....ccccoviieeennnen. . |444Vi10,2x108 --
Power factor ............cccuuveveiiiiiiiiiieeiii :10,45~0,50 -
Power factor obtained .........cccccociiiiiiiiiiiiiee, ;10,49 --
Point of initiation: 45° + 5° P
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Verification of It (kA2s) and Ip (kA) prior to testing | I?t =24kA3%s P
((=1x =1,1x values of table 18), RCCB replaced by |Ip =4,3kA
a connection having negligible impedance
Test sequence: O-t-CO
12t (KA2S); 1P (KA) oo . |E4 — 54,0 kA%s / 4,63kA
E5 — 72,7 kA%s [ 4,82kA
E6 — 56,7 kA%s / 4,79kA
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
9.7.7.3 The leakage current flowing across the open E4 - 4,87
contacts is measured at 1,1 Un and shall not E5-5,20
exceed 2mA (MA) E6 — 4,26
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
=) S E4 - OK P
E5 - OK
E6 — OK
o) SRR E4 - OK P
E5 - OK
E6 — OK
(o) R E4 - OK P
E5 - OK
E6 — OK
) e E4 - N/A
E5 -
E6 -
L2 SR E4 - N/A
E5 -
E6 -
No flashover or breakdown .........c..cccceeiiiiiieeninen. : |[E4-0K P
E5 - OK
E6 — OK
Making and breaking Inat Un ..............ccccccceee. : |E4-0OK P
E5 - OK
E6 — OK
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The RCCB shall trip with a test current of 1,25 Ian  |E4 — 104 P
(M) e : |E5-95

E6 — 94
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 E4 - N/A
progressively lowered to attain zero within about ES -

30 s until automatic opening occurs; voltage (V) .: |E6 -
- all values less than 0,85 times the rated voltage |E4 - N/A
7 T . |E5-

E6 -
- tripping test at test voltage (V) with lan and E4 - N/A
operating according to Table 1 (ms) ........ccc........ : |E5-

E6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual E4 - N/A
operating means below UX ..........cccccceeeiiiiiinnenn. : |E5-

E6 -

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 E4 - N/A
opening of the main contacts ............cc.cccoiee. : |E5-

E6 -
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
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During the delay: test of 9.9.2: -
9.9.21 - steady increase from 0,2 Ian to lan within 30 s E4 - N/A
(MA) e : |E5-
E6 -
- tripping current between lano and lan (MA) .........: |E4 - N/A
ES5 -
E6 -
The RCCB closes on lan: no value exceeds the E4 - N/A
specified limiting value of Table 1 (ms) ............... : |E5-
E6 -
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 ...ocooeeriiieennns : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 2 lan .ccceevviieeennns : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 5 lan .cccceeviiieeennns : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 0,25 A (if E4 - N/A
applicable) ... . |E5-
E6 -
- maximum break time (ms) at: 500 A .................. : |E4- N/A
E5 -
E6 -
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 : |E4 - N/A
E5 -
E6 -
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- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E4 - N/A
............................................................................... ES5 -
E6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |E4 - N/A
............................................................................... ES5 -
E6 -
- minimum non actuating time (ms) at: 500 A; E4 - N/A
0,04 S it . |E5-
E6 -
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 ....coooeeriiieeenns : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 2 lan .oooeevviininneen. : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 5 lan «ooeeevviiinneeen. : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 0,25 A (if E4 - N/A
applicable) ... . |E5-
E6 -
- maximum break time (ms) at: 500 A .................. : |E4- N/A
E5 -
E6 -
No value exceeds the relevant specified limiting N/A

value

Additional test for type S:
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- minimum non actuating time (ms) at: Ian; 0,13s : |E4 - N/A
ES5 -
E6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E4 - N/A
............................................................................... ES5 -
E6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |E4 - N/A
............................................................................... E5 -
E6 -
- minimum non actuating time (ms) at: 500 A; E4 - N/A
0,04 S i e . |E5-
E6 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.11.2.2 Verification of the rated making and breaking 1000A --
capacity (A): IM oo :
Test circuit according to figure .........ccoceiiiinnnnns . |Figure 7 --
Residual operating current (A): 10 lan coccvveeeeennn. : |300mA --
Point of test circuit which is directly earthed ........: |Supply side --
Grid distance "a" (MM) ..., : |35 --
Prospective current (A) ...ooooiiiiiiieieiiieeeeees : | 1000A --
Prospective current obtained (A) ....ooooiiiiieeneennn. . |444V/1,02x10°3 --
Power factor ... : 10,93~0,98 --
Power factor obtained ...............ccccceeeiiiiiiiiiinnnnnn... ;10,97 -
Point of initiation: 45° + 5°
Test sequence: CO-t-CO-t-CO
During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open E4 - 4,92
contacts is measured at 1,1 Un and shall not ES - 5,41
exceed 2mA (MA) E6 — 4,56
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
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) ISP E4 - OK P
E5 - OK
E6 — OK
D) e E4 - OK P
E5 - OK
E6 — OK
o) S E4 - OK P
E5 - OK
E6 — OK
o ) TSRS E4 - N/A
E5 -
E6 -
= S E4 - N/A
E5-
E6 -
No flashover or breakdown E4 - OK P
E5 - OK
E6 — OK
Making and breaking Inat Un .............cccoveeneennn. : |[E4-0OK P
E5 - OK
E6 — OK
The RCCB shall trip with a test current of 1,25 Ian  |E4 — 102 P
(M) et : |[E5-94
E6 — 99
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 E4 - N/A
progressively lowered to attain zero within about ES -
30 s until automatic opening occurs; voltage (V) .: |E6 -
- all values less than 0,85 times the rated voltage E4 - N/A
7 T : |E5-
E6 -
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- tripping test at test voltage (V) with Ian and E4 - N/A
operating according to Table 1 (ms) ................... : |E5-

E6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual E4 - N/A
operating means below UX ........cccccoiieiiiiiennnns . |E5-

E6 -

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 E4 - N/A
opening of the main contacts ..........cccccccoevinnnenn. : |E5-

E6 -
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) ..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 E4 - N/A
(M) e : |E5-
E6 -
- tripping current between lano and lan (MA) .........: |E4 - N/A
E5 -
E6 -
The RCCB closes on lan: no value exceeds the E4 - N/A
specified limiting value of Table 1 (ms) ................ : |E5-
E6 -

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 ..ceveeeeviinnnneenn. : |E4- N/A
ES5 -
E6 -
- maximum break time (ms) at: 2 lan ..oocevvvnnnnneenn. : |E4- N/A
ES5 -
E6 -
- maximum break time (ms) at: 5 lan .cceeviiieeennns : |E4- N/A
E5-
E6 -
- maximum break time (ms) at: 0,25 A (if E4 - N/A
applicable) .......coeoiiiiiii : |E5-
E6 -
- maximum break time (ms) at: 500 A ................. : |E4- N/A
E5-
E6 -
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 : |E4 - N/A
E5 -
E6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E4 - N/A
............................................................................... E5 -
E6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |E4 - N/A
............................................................................... E5 -
E6 -
- minimum non actuating time (ms) at: 500 A; E4 - N/A
0,04 S e : |E5-
E6 -
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
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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 ..ceveeeviiinnnnnen. : |E4- N/A
ES5 -
E6 -
- maximum break time (ms) at: 2 lan .cceeviiieeennns : |E4- N/A
E5-
E6 -
- maximum break time (ms) at: 5 lan .ccceeviiieeennnns : |E4- N/A
E5 -
E6 -
- maximum break time (ms) at: 0,25 A (if E4 - N/A
applicable) ..o, : |E5-
E6 -
- maximum break time (ms) at: 500 A ................. : |E4- N/A
E5 -
E6 -
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 : |E4 - N/A
E5 -
E6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |E4 - N/A
............................................................................... E5 -
E6 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |E4 - N/A
............................................................................... E5 -
E6 -
- minimum non actuating time (ms) at: 500 A; E4 - N/A
0,04 S e : |E5-
E6 -
No tripping during tests N/A
9.17.5

Verification of the reclosing function of automatically reclosing RCCBs (under

consideration)
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9.24 Only applicable for RCCBs of type B: E4 — 98 p
sz’ "% | The RCCB shalll trip with a test current of 2,5 Ian
with smooth direct current ES-101
maximum break time (MS) .......ccccceviiviiniinieen, " E6 - 104
TEST SEQUENCE F F-1 F2 F3
3 samples: 230V/240V, 63A, 30mA, 1P+N
8.7 Performance at short-circuit currents -
9.11.24 Verification of the coordination between the RCCB and the SCPD --
b) Verification of the coordination at the rated 1000A --
making and breaking capacity (A): Im ................:
Test circuit according to figure .............cccceneeeee...t. |Figure 7 --
Point of test circuit which is directly earthed ......... |Supply side --
Grid distance "a" (MM) ..o . |35 --
Silver wire diameter (mm) or fuse .........cccoeceeee. s [ D 0,70 --
Prospective current (A) ....ccccooeeiiiiiiiiieeeieeciinnee. . |1000A -
Prospective current obtained (A) ..........cc............ | 255V/1,02x103 -
Power factor .........cccoeeeevviiiiiieiiiiieiiiiiieiiieeees. 10,93~0,98 -
Power factor obtained ..........cc..cccoeeeviiiiiiiiinnnin. ;10,97 -
Point of initiation: 45° + 5°
Test sequence: O-t-CO-t-CO
During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open F1-—3,68
contacts is measured at 1,1 Un and shall not F2 —-4,22
exceed 2mA (LA) F3—-4,02
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
) e F1- 0K P
F2 -0OK
F3 - 0OK
< YOO F1- 0K P
F2 -0OK
F3 - 0K
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(o) RSP OUROTRSIN F1-0OK P
F2 — OK
F3 - OK
) e F1- N/A
F2 -
F3 -
= ST F1- N/A
F2 -
F3 -
No flashover or breakdown .........ccccccviininennn F1-0OK P
F2 - OK
F3 - OK
Making and breaking InatUn ................ccccceeeeeee.s. |F1=0OK P
F2 - OK
F3 - OK
The RCCB shall trip with a test current of 1,25 Ian F1—-186 P
(00153 S : |F2-185
F3-176
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
9.171 Limiting value of the line voltage (Ux): -—--
- rated voltage applied to the line terminals and F1- N/A
progressively lowered to attain zero within about F2 -
30 s until automatic opening occurs; voltage (V) .: |[F3 -
- all values less than 0,85 times the rated voltage F1 - N/A
7 TSR : |F2-
F3 -
- tripping test at test voltage (V) with 1an and F1 - N/A
operating according to Table 1 (ms) .................... |F2-
F3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F1- N/A
operating means below UX ..........ccccccocceeeeeennt |F2 -
F3 -
9.17.2 Verification of behaviour in case of failure of the line voltage --
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RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and F1 - N/A
opening of the main contacts ...........cccccccceeeeeeveeenss |F2 -
F3 -
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 to lan Within 30 s F1 - N/A
(MA) e : |F2-
F3 -
- tripping current between lano and lan (MA) .........0 |F1- N/A
F2 -
F3 -
The RCCB closes on lan: no value exceeds the F1 - N/A
specified limiting value of Table 1 (ms) ................. [F2-
F3 -
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 ....occoceeevveeeat |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 2 lan ...coceeevveeeeet |F1- N/A
F2 -
F3 -
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- maximum break time (ms) at: 5 lan ...cooceevveeeeeas |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 0,25 A (if F1 - N/A
applicable) .......ccceveeiiii e : |F2-
F3 -
- maximum break time (ms) at: 500 A ................... |F1- N/A
F2 -
F3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F1- N/A
F2 -
F3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 500 A; F1 - N/A
0,04 8 oo : |F2-
F3 -
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 ....occocvevvveet |F1- N/A
F2 -
F3 -
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- maximum break time (ms) at: 2 lan ...cocceevveeeeeas |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 5 lan ...cocoeevvceeeas |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 0,25 A (if F1 - N/A
applicable) ........ccccciiiii et |F2-
F3 -
- maximum break time (ms) at: 500 A ................... |F1- N/A
F2 -
F3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F1- N/A
F2 -
F3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 500 A; F1 - N/A
0,04 8 oo : |F2-
F3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.11.24 c) Verification of the coordination at the rated 10kA --
conditional residual short-circuit current (A): IAc .:
Test circuit according to figure .............c................ |Figure 7 --
Point of test circuit which is directly earthed ......... |Supply side -
Grid distance "a" (MM) ......coooiiiiiiiiiieeiieeeens . |50 --
Silver wire diameter (mm) or fuse .........c..ecceee.....t. [ D 0,70 --
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Prospective current (A) ....oooeeveiiiiiiiiiieeeeeeeiieee, . |10KA --
Prospective current obtained (A) ..........cceee.......t. | 255V/10,2x103 --
Power factor ............cccoceeeeiiiiieiiieeeeeiiiiieeeneo...o10,45~0,50 -
Power factor obtained ..............ccccoo.ooviiiiiiil ;10,49 -
Point of initiation: 45° + 5°
Verification of 12t (kA%s) and Ip (kA) prior to testing | I1?t =24kA%s
(=1x =1,1x values of table 15), RCCB replaced by a | Ip =4,3kA
connection having negligible impedance
Test sequence: O-t-CO-t-CO
12t (kKA2S); Ip (KA) weeeeeieeeieeeceeree e veeeeeeeenn . | F1— 34,0kA%s / 5,04kA
F2 — 43,7kA%s / 4,80kA
F3 — 39,2kA%s / 5,00kA
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
9.7.7.3 The leakage current flowing across the open F1—-4,29
contacts is measured at 1,1 Un and shall not F2-4,50
exceed 2mA (HA) F3—4,36
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
) USRS F1-0OK P
F2 - OK
F3 - OK
o) SR F1-0OK P
F2 - OK
F3 - OK
(o) TSRS F1-0K P
F2 - OK
F3 - OK
) o F1- N/A
F2 -
F3 -
©) trtretee et e et e e nreenraeereereeas F1- N/A
F2 -
F3 -
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No flashover or breakdown ...........cccccecvevvvvvees |[F1= 0K P
F2 — OK
F3 - OK
Making and breaking InatUn ................cccveeee.....s. |F1=0K P
F2 — OK
F3 - OK
The RCCB shall trip with a test current of 1,25 Ian F1-178 P
(00153 S : |F2-185
F3-182
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 F1 - N/A

progressively lowered to attain zero within about F2 -

30 s until automatic opening occurs; voltage (V) .: |[F3 -
- all values less than 0,85 times the rated voltage |F1 - N/A
7 TR : |F2-

F3 -
- tripping test at test voltage (V) with 1an and F1 - N/A
operating according to Table 1 (ms) ................... |F2-

F3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F1- N/A
operating means below UX ..........cccccoeeeeeennnt |F2 -

F3 -

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 F1 - N/A
opening of the main contacts ...............cccccccoeest |F2 -

F3 -
a) RCCBs opening without delay: no value exceeds N/A
05s
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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) e
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --
9.9.21 - steady increase from 0,2 lan to lan within 30 s F1 - N/A
(0072 IR : |F2-
F3 -
- tripping current between lano and lan (MA) .........: |F1- N/A
F2 -
F3 -
The RCCB closes on lan: no value exceeds the F1- N/A
specified limiting value of Table 1 (ms) ............... : |F2-
F3 -
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 ....occocveevvceeat |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 2 lan ...coceevveeeeeat |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 5 lan ..ccoceevvveeet |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 0,25 A (if F1 - N/A
applicable) .......ccccceiiiiiii e [F2-
F3 -
- maximum break time (ms) at: 500 A ................... |F1- N/A
F2 -
F3 -
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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; 0,13s : |F1- N/A
F2 -
F3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 500 A; F1 - N/A
0,04 S ittt : |F2-
F3 -
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
9.9.23 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 .....ccocevvvvceeat |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 2 lan ...coceeevveeeeeat |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 5 lan ..ccoceeevveeet |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 0,25 A (if F1 - N/A
applicable) .......ccccooeiiiiiii e [F2-
F3 -

TRF No. IEC62423C




Page 163 of 287

Report No. 25606B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 500 A .................. |F1- N/A
F2 -
F3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F1- N/A
F2 -
F3 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F1 - N/A
............................................................................... F2 -
F3 -
- minimum non actuating time (ms) at: 500 A; F1 - N/A
0,04 S it : |F2-
F3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.2.4 Only applicable for RCCBs of type B: F1—105 =)
s "™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current F2-96
maximum break time (MS) .........cccocociiiiiiiiee. " |F3-95
TEST SEQUENCE F F-4 F-5 F-6
3 samples: 230V/240V, 16A, 300mA, 1P+N

8.7 Performance at short-circuit currents =

9.11.24 Verification of the coordination between the RCCB and the SCPD --
b) Verification of the coordination at the rated 1000A -~
making and breaking capacity (A): Im .................
Test circuit according to figure .............c..c..........:. |Figure 7 --
Point of test circuit which is directly earthed ......... |Supply side -
Grid distance "a" (MM) .....ocoooiiiiiiiiiiieeiieees . |35 --
Silver wire diameter (mm) or fuse .........ccceecceeee.t [P 0,35 --
Prospective current (A) .....cccccoevcciiiiiiieeeiecciinen, . | 1000A --
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Prospective current obtained (A) ..........cceee....... s | 255V/1,02x103 --
Power factor ........ccccoceiiiiniiiiiiiiiinieenieenneen s | 0,93~0,98 --
Power factor obtained ..............ccccoooooviiiiiniil ;10,97 -
Point of initiation: 45° + 5°
Test sequence: O-t-CO-t-CO
During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open F4 — 3,85
contacts is measured at 1,1 Un and shall not F5-2,94
exceed 2mA (MA) F6 — 3,08
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
= USRS : |F4-0K P
F5 - OK
F6 — OK
o) SR : |F4-0K P
F5 - OK
F6 — OK
(o) OSSN : |F4-0K P
F5 - OK
F6 — OK
) e : |F4- N/A
F5 -
F6 -
L TSRS : |F4 - N/A
F5 -
F6 -
No flashover or breakdown .............ccccccevcvveeeenes. |F4=0OK P
F5 - OK
F6 — OK
Making and breaking InatUn ................cccceeeeeee.s. |F4=0OK P
F5 - OK
F6 — OK
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The RCCB shall trip with a test current of 1,25 Ian F4 —45 P
(M) e . |F5-36

F6 —39
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 F4 - N/A
progressively lowered to attain zero within about F5 -

30 s until automatic opening occurs; voltage (V) .: |F6 -
- all values less than 0,85 times the rated voltage |F4 - N/A
7 TS : |F5-

F6 -
- tripping test at test voltage (V) with lan and F4 - N/A
operating according to Table 1 (ms) .................... |F5-

F6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F4 - N/A
operating means below UX ..........c.ccccccceeeeeeennst |F5 -

F6 -

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 F4 - N/A
opening of the main contacts ............c...cccc.c.eocc.e.t |F5 -

F6 -
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) ..eiiiiiiiiiiiiiiiie i
All phases but one switched off by means of S3 N/A
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During the delay: test of 9.9.2: -
9.9.21 - steady increase from 0,2 Ian to lan within 30 s F4 - N/A
(MA) e . |F5-
F6 -
- tripping current between lano and lan (MA) .........: |F4- N/A
F5 -
F6 -
The RCCB closes on lan: no value exceeds the F4 - N/A
specified limiting value of Table 1 (ms) .................. |F5-
F6 -
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 ....cccocvvevvceet |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 2 lan ...cccceevceeeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 5 lan ...coccevveeeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 0,25 A (if F4 - N/A
applicable) .......cccccceiiiiiiii . [FS -
F6 -
- maximum break time (ms) at: 500 A ................... |F4 - N/A
F5 -
F6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F4 - N/A
F5 -
F6 -
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- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 500 A,; F4 - N/A
0,04 S ittt : |F5-
F6 -
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 .....ccooeevveeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 2 lan ...ccccceevveeeeat |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 5 lan ...coceeevvveeeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 0,25 A (if F4 - N/A
applicable) .......cccccoeeiiiiiii . [FS -
F6 -
- maximum break time (ms) at: 500 A ..................:. |F4 - N/A
F5 -
F6 -
No value exceeds the relevant specified limiting N/A

value

Additional test for type S:
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- minimum non actuating time (ms) at: Ian; 0,13s : |F4 - N/A
F5 -
F6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 500 A; F4 - N/A
0,04 S ittt . |F5-
F6 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.11.2.4 c) Verification of the coordination at the rated 10kA --
conditional residual short-circuit current (A): IAc .:
Test circuit according to figure .............cccceoe.......:. |Figure 7 --
Point of test circuit which is directly earthed ........: |Supply side --
Grid distance "a" (MM) ....cccoveiiiiiiiiieeeiiie, . |50 --
Silver wire diameter (mm) or fuse .........ccceceeeees. | @ 0,35 --
Prospective current (A) ...ooooeiiiiiiiiiiieeeiiiiee . |10kA --
Prospective current obtained (A) .......cccccceveeeeeet | 255V/10,2x103 --
Power factor .........cccoeeeevviiiiiceiiiiieeiiiiieiiieneees.10,45~0,50 -
Power factor obtained ........cccocociiiiiiiiiiiii, : 10,49 --
Point of initiation: 45° + 5°
Verification of I?t (kA2s) and Ip (kA) prior to testing | I?t =1,9kA%s
(=1x =1,1x values of table 18), RCCB replaced by a |Ip =1,45kA
connection having negligible impedance
Test sequence: O--CO-t-CO
12t (KA2S); 1P (KA) ceovoeveeeeeeeeeeeeeeeeeeseeeseescenennennt. | F4 — 9,37kA2s [ 2,23KA
F5 —14,6kA%s / 2,32kA
F6 — 9,13kA%s / 2,22kA
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
9.7.7.3 The leakage current flowing across the open F4 - 4,02
contacts is measured at 1,1 Un and shall not F5-3,42
exceed 2mA (MA) F6 — 3,42
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
=) SRR : |[F4-0K P
F5-OK
F6 — OK
o) S : |[F4-0K P
F5 - OK
F6 — OK
(o) ST : |[F4-0K P
F5 - OK
F6 — OK
)t : |F4 - N/A
F5 -
F6 -
= TS STRTS . |F4 - N/A
F5 -
F6 -
No flashover or breakdown .............ccccccevcvvveevnn. s |F4—-0OK P
F5 - OK
F6 — OK
Making and breaking InatUn ..............ccccccceeeeee.t. |F4-0K P
F5 - OK
F6 — OK
The RCCB shall trip with a test current of 1,25 Ian F4 — 39 P
(M) i : |F5-42
F6 —45
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 F4 - N/A
progressively lowered to attain zero within about F5 -
30 s until automatic opening occurs; voltage (V) .: |F6 -
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- all values less than 0,85 times the rated voltage F4 - N/A
(V) et : |F5-

F6 -
- tripping test at test voltage (V) with Ian and F4 - N/A
operating according to Table 1 (ms) ................. |F5-

F6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F4 - N/A
operating means below UX ..........cccccovcvvvevvceeet |F5 -

F6 -

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 F4 - N/A
opening of the main contacts ..............ccccccoeceeest |F5 -

F6 -
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) ..ol
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 F4 - N/A
(MA) e : |F5-

F6 -
- tripping current between lano and lan (MA) .........: |F4- N/A
F5 -
F6 -
The RCCB closes on lan: no value exceeds the F4 - N/A
specified limiting value of Table 1 (ms) .................. |F5-
F6 -
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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 ....cccoceeevveeeeet |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 2 lan ...coceevveeeet |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 5 lan ..ccocoeevveeeeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 0,25 A (if F4 - N/A
applicable) ........ccccciviiiii et |FB -
F6 -
- maximum break time (ms) at: 500 A ................... |F4- N/A
F5 -
F6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F4 - N/A
F5 -
F6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 500 A; F4 - N/A
0,04 S oo : |F5-
F6 -
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:
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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 ....cccoceevvvceest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 2 lan ...cocceevveeeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 5 lan ..ccocceevvceeest |F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 0,25 A (if F4 - N/A
applicable) ........ccccciiiiiiii et |FB -
F6 -
- maximum break time (ms) at: 500 A ................... |F4- N/A
F5 -
F6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F4 - N/A
F5 -
F6 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 500 A; F4 - N/A
0,04 S oo : |F5-
F6 -
No tripping during tests N/A
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9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under -~
consideration)
9.24 Only applicable for RCCBs of type B: F4 —84 p
sz’ "% | The RCCB shall trip with a test current of 2,5 lan
with smooth direct current F5-95
maximum break time (MS) .......cccccovviiiiiniieeeen, " IF6—-93
TEST SEQUENCE F F-7 F-8 F-9
3 samples: 400V415V, 63A, 30mA, 3P+N
8.7 Performance at short-circuit currents =
9.11.24 Verification of the coordination between the RCCB and the SCPD --
b) Verification of the coordination at the rated 1000A --
making and breaking capacity (A): Im ................
Test circuit according to figure .............cccceeeeeee...:. |Figure 7 --
Point of test circuit which is directly earthed ......... |Supply side --
Grid distance "a" (MM) ..o . |35 --
Silver wire diameter (mm) or fuse ............ccceeeeeee s [ D 0,70 --
Prospective current (A) ...ooooiiiiiiiiiiiieeeiiieee, . |1000A --
Prospective current obtained (A) ......ccceeevveeeneet 1 444V/1,02x103 --
Power factor .........cccoeceevviiiiiceiiiiieeiiiiieiiieeees.10,93~0,98 -
Power factor obtained ..........cc...cccoeeviiiiiiiiinniin. : 10,97 -
Point of initiation: 45° + 5°
Test sequence: O-t-CO-t-CO
During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open F7—-4,31
contacts is measured at 1,1 Un and shall not F8 -5,48
exceed 2mA (MA) F9 —6,05
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
8) e F7 - OK P
F8 — OK
F9 - OK
o) SR F7 — OK P
F8 — OK
F9 - OK
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(o) RSP OUROTRSIN F7 — OK P
F8 — OK
F9 — OK
) e F7 - N/A
F8 -
F9 -
= ST F7 - N/A
F8 -
F9 -
No flashover or breakdown .........ccccccviininennn F7 - OK P
F8 — OK
F9 — OK
Making and breaking InatUn ................ccccceeeeeeee.s. |F7=OK P
F8 — OK
F9 — OK
The RCCB shall trip with a test current of 1,25 Ian F7-104 P
(M) et : |F8-95
F9—96
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
9.171 Limiting value of the line voltage (Ux): -—--
- rated voltage applied to the line terminals and F7 - N/A
progressively lowered to attain zero within about F8 -
30 s until automatic opening occurs; voltage (V) .: |[F9 -
- all values less than 0,85 times the rated voltage F7 - N/A
7 TSR : |F8-
F9 -
- tripping test at test voltage (V) with 1an and F7 - N/A
operating according to Table 1 (ms) ................... |F8-
F9 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F7 - N/A
operating means below UX ..........ccccccoceceeeeeent |F8 -
F9 -
9.17.2 Verification of behaviour in case of failure of the line voltage --
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RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and F7 - N/A
opening of the main contacts ............cccccccceeeeeeess |F8 -
F9 -
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 to lan Within 30 s F7 - N/A
(MA) e : |F8-
F9 -
- tripping current between lano and lan (MA) .........0 |F7 - N/A
F8 -
F9 -
The RCCB closes on lan: no value exceeds the F7 - N/A
specified limiting value of Table 1 (ms) ................. [F8-
F9 -
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 ....cccoceeevveeet | F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 2 lan ...coceeevveeeet |F7 - N/A
F8 -
F9 -
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- maximum break time (ms) at: 5 lan ...ccccevveeeeeas |F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 0,25 A (if F7 - N/A
applicable) .......ccceveeiiii e . |F8-
F9 -
- maximum break time (ms) at: 500 A ................... |F7 - N/A
F8 -
F9 -
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 : |F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 500 A; F7 - N/A
0,04 8 oo : |F8-
F9 -
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 .....ccocvevvveeet | F7 - N/A
F8 -
F9 -

TRF No. IEC62423C




Page 177 of 287

Report No. 2506B1061SHA-001

IEC 62423
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 2 lan ...cccccevveveeeeas |F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 5 lan ...cocceevveeeees |F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 0,25 A (if F7 - N/A
applicable) ........ccccciiiiiiiiii et |F8 -
F9 -
- maximum break time (ms) at: 500 A ................... |F7 - N/A
F8 -
F9 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 5 Ian; 0,05 s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 500 A; F7 - N/A
0,04 8 oo : |F8-
F9 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.11.24 c) Verification of the coordination at the rated 10kA --
conditional residual short-circuit current (A): IAc .:
Test circuit according to figure .............c................ |Figure 7 --
Point of test circuit which is directly earthed ......... |Supply side -
Grid distance "a" (MM) ......coooiiiiiiiiiieeiieeeens . |50 --
Silver wire diameter (mm) or fuse .........c..ecceee.....t. [ D 0,70 --
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Prospective current (A) ....oooeeveiiiiiiiiiieeeeeeeiieee, . |10KA --
Prospective current obtained (A) ..........cceee........t. | 255V/10,2x10°3 --
Power factor ............cccoceeeeiiiiieiiieeeeeiiiiieeeneo...o10,45~0,50 -
Power factor obtained ..............ccccoo.ooviiiiiiil ;10,49 -
Point of initiation: 45° + 5°
Verification of 12t (kA%s) and Ip (kA) prior to testing | I1?t =24kA%s
(=1x =1,1x values of table 15), RCCB replaced by a | Ip =4,3kA
connection having negligible impedance
Test sequence: O-t-CO-t-CO
12t (KA2S); Ip (KA) oo eeeeeeeenn . | F7 — 44 9KA%s [ 4,52KA
F8 — 27,1kA%s | 4,52kA
F9 — 33,0kA%s / 4,52kA
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
9.7.7.3 The leakage current flowing across the open F7 —4,60
contacts is measured at 1,1 Un and shall not F8 — 5,68
exceed 2mA (MA) F9 -6,40
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
) USRS F7 — OK P
F8 — OK
F9 — OK
o) SR F7 — OK P
F8 — OK
F9 — OK
(o) TSRS F7 — OK P
F8 — OK
F9 - OK
) o F7 - N/A
F8 -
F9 -
©) trtretee et e et e e nreenraeereereeas F7 - N/A
F8 -
F9 -
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No flashover or breakdown ...........cccccecvevcvvvvenes |[F7 = OK P
F8 — OK
F9 — OK
Making and breaking InatUn ...............ccccveeeee...s. |F7=0OK P
F8 — OK
F9 — OK
The RCCB shall trip with a test current of 1,25 Ian F7-94 P
(00153 S . |F8-88
F9—96
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 F7 - N/A
progressively lowered to attain zero within about F8 -

30 s until automatic opening occurs; voltage (V) .: [F9 -
- all values less than 0,85 times the rated voltage |F7 - N/A
7 TR : |F8-

F9 -
- tripping test at test voltage (V) with 1an and F7 - N/A
operating according to Table 1 (ms) .................. |F8-

F9 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F7 - N/A
operating means below UX ..........ccccccoceceeeeennnt |F8 -

F9 -

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 F7 - N/A
opening of the main contacts .................cc............t |F8 -

F9 -
a) RCCBs opening without delay: no value exceeds N/A

0,5s
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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) e
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --
9.9.21 - steady increase from 0,2 lan to lan within 30 s F7 - N/A
(0072 IR : |F8-
F9 -
- tripping current between lano and lan (MA) .........: |F7 - N/A
F8 -
F9 -
The RCCB closes on lan: no value exceeds the F7 - N/A
specified limiting value of Table 1 (ms) ............... : |F8-
F9 -
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 .....ccocvvvvvceeat |F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 2 lan ...coceevveveeeeat | F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 5 lan ..ccoceevvveeeet |F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 0,25 A (if F7 - N/A
applicable) .......cccccoeiiiiiiii .. [F8-
F9 -
- maximum break time (ms) at: 500 A ................... |F7 - N/A
F8 -
F9 -
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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; 0,13s : |F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 500 A; F7 - N/A
0,04 S ittt : |F8-
F9 -
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
9.9.23 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 .....ccocvevvveeeat |F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 2 lan ...coceevveveeeeat | F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 5 lan ..ccoceevvvceeet | F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 0,25 A (if F7 - N/A
applicable) .......cccccceiiiiiiii e [F8-
F9 -
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- maximum break time (ms) at: 500 A .................. |F7- N/A
F8 -
F9 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F7 - N/A
............................................................................... F8 -
F9 -
- minimum non actuating time (ms) at: 500 A; F7 - N/A
0,04 S it : |F8-
F9 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.2.4 Only applicable for RCCBs of type B: F7 — 105 =)
s "™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current F8-109
maximum break time (MS) .........cccocociiiiiiiiee. " 1F9—101
TEST SEQUENCE F F-10 F11 F12
3 samples: 400V415V, 16A, 300mA, 3P+N

8.7 Performance at short-circuit currents =

9.11.24 Verification of the coordination between the RCCB and the SCPD --
b) Verification of the coordination at the rated 1000A --
making and breaking capacity (A): Im ................:
Test circuit according to figure .............c................ |Figure 7 --
Point of test circuit which is directly earthed ......... | Supply side -
Grid distance "a" (MM) .....ocoooiiiiiiiiiiieeiieees . |35 --
Silver wire diameter (mm) or fuse .........ccceceeee.t. [P 0,35 --
Prospective current (A) ....ooveeeieiciiiiiiiiiee e, . |1000A --
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Prospective current obtained (A) .........cccueeeeneeet | 444V/1,02x103 --
Power factor ........ccccoceiiiiniiiiiiiiiinieenieenneen s | 0,93~0,98 --
Power factor obtained ..............ccccoooooviiiiiniil ;10,97 -
Point of initiation: 45° + 5°
Test sequence: O-t-CO-t-CO
During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open F10-9,37
contacts is measured at 1,1 Un and shall not F11—-4,58
exceed 2mA (A) F12 — 4,37
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
) USSR F10 - OK P
F11 - OK
F12 - OK
o) SR F10 - OK P
F11-0OK
F12-0OK
(o) OSSN F10 - OK P
F11-0OK
F12-0OK
) e F10 - N/A
F11 -
F12 -
L TSRS F10 - N/A
F11 -
F12 -
No flashover or breakdown ...........cccccoviiiinennnnt F10 - OK P
F11 - OK
F12 - OK
Making and breaking Inat Un ........cc.cccoviiiinnnl F10 - OK P
F11 - OK
F12 - OK
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The RCCB shall trip with a test current of 1,25 Ian F10 — 28 P
(M) e o |F11 =31

F12-35
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 F10 - N/A
progressively lowered to attain zero within about F11 -

30 s until automatic opening occurs; voltage (V) .: |F12-
- all values less than 0,85 times the rated voltage |F10 - N/A
7 TS : |F11-

F12 -
- tripping test at test voltage (V) with lan and F10 - N/A
operating according to Table 1 (ms) .........eccoce...s |F11 -

F12 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F10 - N/A
operating means below UX .......c..ccooccceeeeeennt |F11 -

F12 -

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 F10 - N/A
opening of the main contacts .............ccccccccccoeeist |F11 -

F12 -
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) ..eiiiiiiiiiiiiiiiie i
All phases but one switched off by means of S3 N/A
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During the delay: test of 9.9.2: -
9.9.21 - steady increase from 0,2 Ian to lan within 30 s F10 - N/A
(MA) e : |F11-
F12 -
- tripping current between lano and lan (MA) .........: |F10 - N/A
F11 -
F12 -
The RCCB closes on lan: no value exceeds the F10 - N/A
specified limiting value of Table 1 (ms) ................. |F11 -
F12 -
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..ccoovveeeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 2 lan ....ccccceeeeeeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 5 lan ....ccoceeeeeeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 0,25 A (if F10 - N/A
applicable) ........ccccoviiiiiiii e |[F1T -
F12 -
- maximum break time (ms) at: 500 A ................... |F10 - N/A
F11 -
F12 -
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 : |F10 - N/A
F11 -
F12 -
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- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 5 Ian; 0,05s |F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 500 A,; F10 - N/A
0,04 S ittt : |F11-
F12 -
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 ..c..cccoeeeeeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 2 lan ....c.cceeeeeeee.t |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 5 lan ....ccoceeeeeeeet |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 0,25 A (if F10 - N/A
applicable) ........ccccoeiiiiiiii e |[F1T -
F12 -
- maximum break time (ms) at: 500 A ................... |F10 - N/A
F11 -
F12 -
No value exceeds the relevant specified limiting N/A

value

Additional test for type S:
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- minimum non actuating time (ms) at: Ian; 0,13s : |F10 - N/A
F11 -
F12 -
- minimum non actuating time (ms) at: 2 Ian; 0,06 s |F10 - N/A
F12 -
- minimum non actuating time (ms) at: 5 lan; 0,05 s |F10 - N/A
F12 -
- minimum non actuating time (ms) at: 500 A; F10 - N/A
0,04 S ittt : |F11-
F12 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under --
consideration)
9.11.2.4 c) Verification of the coordination at the rated 10kA --
conditional residual short-circuit current (A): IAc .:
Test circuit according to figure .............cccceoe.......:. |Figure 7 --
Point of test circuit which is directly earthed ........: |Supply side --
Grid distance "a" (MM) ....cccoveiiiiiiiiieeeiiie, . |50 --
Silver wire diameter (mm) or fuse .........ccceceeeees. | @ 0,35 --
Prospective current (A) ...ooooeiiiiiiiiiiieeeiiiiee . |10kA --
Prospective current obtained (A) .......cccceeveeeeeer | 255V/10,2x103 --
Power factor .........cccoeeeevviiiiiceiiiiieeiiiiieiiieneees.10,45~0,50 -
Power factor obtained .............cccccceoooiiiiiiiieniiil ;10,49 -
Point of initiation: 45° + 5°
Verification of I?t (kA2s) and Ip (kA) prior to testing | I?t =1,9kA%s
(=1x =1,1x values of table 15), RCCB replaced by a |Ip =1,45kA
connection having negligible impedance
Test sequence: O--CO-t-CO
12t (KA2S); 1P (KA) c.oveeveeeeeeeeeeeeeeeeeeeeeeseseeneseeesnen s |F10 = 18,6kA2s [ 2,08kA
F11 — 3,67kA%s / 2,02kA
F12 — 18,5kA%s / 2,05kA
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
9.7.7.3 The leakage current flowing across the open F10 - 5,60
contacts is measured at 1,1 Un and shall not F11—-4,80
exceed 2mA (MA) F12 — 4,58
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
=) SRR : |[F10-0K P
F11-0OK
F12 - OK
o) S : |[F10-0K P
F11-0OK
F12 - OK
(o) ST : |[F10-0K P
F11-0OK
F12 - OK
)t : |F10- N/A
F11 -
F12 -
= TS STRTS : |F10- N/A
F11 -
F12 -
No flashover or breakdown .............ccccccvvcveveens. |[F10=OK P
F11-0OK
F12-0OK
Making and breaking InatUn ................ccccccccceeee.t. |[F10-0OK P
F11-0OK
F12-0OK
The RCCB shall trip with a test current of 1,25 Ian F10 - 29 P
(M) i : |[F11-30
F12 - 26
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 F10 - N/A
progressively lowered to attain zero within about F11 -
30 s until automatic opening occurs; voltage (V) .: |F12 -
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- all values less than 0,85 times the rated voltage F10 - N/A
(V) et : |F11-

F12 -
- tripping test at test voltage (V) with Ian and F10 - N/A
operating according to Table 1 (ms) ................... |F11-

F12 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F10 - N/A
operating means below UX ..........cccccvviivevnieees |F11 -

F12 -

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 F10 - N/A
opening of the main contacts ..........ccccocccceevnneees |F11 -

F12 -
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) ..ol
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 F10 - N/A
(MA) e : |F11-

F12 -
- tripping current between lano and lan (MA) .........: |F10 - N/A
F11 -
F12 -
The RCCB closes on lan: no value exceeds the F10 - N/A
specified limiting value of Table 1 (ms) ................. |F11 -
F12 -
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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 ..c..ccocveeeeeenes |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 2 lan ....ccoceeveeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 5 lan ...cccoceeeeeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 0,25 A (if F10 - N/A
applicable) ..o [F11 -
F12 -
- maximum break time (ms) at: 500 A ................... |F10- N/A
F11 -
F12 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F10 - N/A
F11 -
F12 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 500 A; F10 - N/A
0,04 S it : |F11-
F12 -
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:
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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 .....cccoeeeevees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 2 lan ....ccoceeeeeeeees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 5 lan ....ccoceeeeneees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 0,25 A (if F10 - N/A
applicable) .......ccocceiiiiiii s [F11 -
F12 -
- maximum break time (ms) at: 500 A ................... |F10- N/A
F11 -
F12 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |F10 - N/A
F11 -
F12 -
- minimum non actuating time (ms) at: 2 lan; 0,06 s |F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 5 lan; 0,05s |F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 500 A; F10 - N/A
0,04 S it : |F11-
F12 -
No tripping during tests N/A
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9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under -~
consideration)
9.24 Only applicable for RCCBs of type B: F10 — 102 p
sz’ "% | The RCCB shall trip with a test current of 2,5 lan
with smooth direct current F11-94
maximum break time (MS) .......cccccovviiiiiniieeeen, " |F12-98
TEST SEQUENCE G G-1 G-2 G-3
3 samples: 230V/240V, 63A, 30mA, 1P+N
9.22 Verification of reliability
9.22.1 Climatic test based on Clause 4 of IEC 60068-2-3:2000 and IEC 60068-3-4: -
- number of cycles: 28 28
- test temperature: upper temperature 55 °C + 2 °C |55°C
Initial verification: --
9.9.23 - maximum break time at lan (MS) ..ccovvviveevvceess |G1-196 P
G2 -196
G3-192
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : | G1 - N/A
G2 -
G3 -
No tripping during tests N/A
Climatic test: no tripping during 28 cycles test .....: | G1 — No tripping P
G2 — No tripping
G3 — No tripping
Final verification: the RCCB shall trip with a test G1-188 P
current of 1,25 lan (MS) .eoeviiiieiiiiiiieeee D |G2-179
G3-183
9.24 Only applicable for RCCBs of type B: G1-105 p
s ¥ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current G2 -102
maximum break time (MS) .......cccccevvieiiiiieeeee, ©1G3-102
TEST SEQUENCE G G-4 G-5 G-6
3 samples: 230V/240V, 16A, 300mA, 1P+N
9.22 Verification of reliability
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9.22.1 Climatic test based on Clause 4 of IEC 60068-2-3:2000 and IEC 60068-3-4: -
- number of cycles: 28 28
- test temperature: upper temperature 55 °C £ 2 °C |55°C
Initial verification: --
9.9.23 - maximum break time at lan (MS) ..ccovcvveervieet | G4 - 45 P
G5-45
G6 — 47
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : | G4 - N/A
G5 -
G6 -
No tripping during tests N/A
Climatic test: no tripping during 28 cycles test ...... | G4 — No tripping P
G5 — No tripping
G6 — No tripping
Final verification: the RCCB shall trip with a test G4 - 31 P
current of 1,25 lan (MS) .eooviiiieiiiiiiii e : |G5-35
G6 — 32
9.24 Only applicable for RCCBs of type B: G4 — 107 =)
s ¥ 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current G5-95
maximum break time (MS) .......cccccovviiiiiiiieeen. " 1G6-95
TEST SEQUENCE G G-7 G-8 G-9
3 samples: 400V415V, 63A, 30mA, 3P+N
9.22 Verification of reliability
9.22.1 Climatic test based on Clause 4 of IEC 60068-2-3:2000 and IEC 60068-3-4: -
- number of cycles: 28 28
- test temperature; upper temperature 55 °C + 2 °C |55°C
Initial verification: --
9.9.23 - maximum break time at lan (MS) .coevvvvveevvcees |G7 =114 P
G8-113
G9-115
No value exceeds the specified limiting value P

Additional test for type S:
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- minimum non actuating time (ms) at: Ian; 0,13s : | G7 - N/A
G8 -
G9 -
No tripping during tests N/A
Climatic test: no tripping during 28 cycles test .....: | G7 — No tripping P
G8 — No tripping
G9 — No tripping
Final verification: the RCCB shall trip with a test G7-107 P
current of 1,25 lan (MS) eevveeerreeiiieee e, ;| G8-95
G9-92
9.24 Only applicable for RCCBs of type B: G7 — 94 P
s "™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current G8 - 87
maximum break time (MS) .......ccccceevceeeivcieeeeee, D lG9—92
TEST SEQUENCE G G-10 G-11 G-12
3 samples: 400V415V, 16A, 300mA, 3P+N
9.22 Verification of reliability
9.22.1 Climatic test based on Clause 4 of IEC 60068-2-3:2000 and |IEC 60068-3-4: -
- number of cycles: 28 28
- test temperature: upper temperature 55 °C £ 2 °C |55°C
Initial verification: -
9.9.2.3 - maximum break time at lan (MS) ..cccvvcvvvvernneet |G10-42 P
G11-42
G12-37
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: Ian; 0,13s : |G10 - N/A
G11 -
G12 -
No tripping during tests N/A
Climatic test: no tripping during 28 cycles test .....: | G10 — No tripping P
G11 — No tripping
G12 — No tripping
Final verification: the RCCB shall trip with a test G10-27 P
current of 1,25 lan (MS) .eoeviiiiiiiiiiieee e D |G11-34
G12 - 31
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9.24 Only applicable for RCCBs of type B: G10 — 96 p
sz’ "% | The RCCB shall trip with a test current of 2,5 lan
with smooth direct current G11-102
maximum break time (MS) .......cccccvvieiiinieeeen, L 1G12-96
TEST SEQUENCE H
3 samples: 400V415V, 63A, 30mA, 3P+N
IEC 61543: -
table4-T1.1 | Harmonics, interharmonics
table4-T1.2 | Signalling voltage
table5-T2.3 | Conducted unidirectional transients of the ms and ps time scale
Test results of test sequence H: --
see test report No. 2506B1062SHA-001 --
. . _ | Intertek Testing Services
Testing location / address ........cccocceeeiiiieieininennn, ' | (Shanghai FTZ) Co., Ltd --
Building No.85&86, 1198
Qinzhou Road (North), -
Shanghai 200233, China
TEST SEQUENCE |
3 samples: 400V415V, 63A, 30mA, 3P+N
IEC 61543: -
table5-T2.1 | Conducted sine-wave voltages or currents
table5-T2.5 | Radiated high-frequency phenomena
table5-T2.2 | Fast transients (burst)
Test results of test sequence I: -
see test report No. 2506B1062SHA-001 -
: : . |Intertek Testing Services
Testing location / address .......ccccovviiiieeiieeiiiees * | (Shanghai FTZ) Co., Ltd --
Building No.85&86, 1198
Qinzhou Road (North), -
Shanghai 200233, China
TEST SEQUENCE J
3 samples: 400V415V, 63A, 30mA, 3P+N
IEC 61543: -
table5-T2.6 | Conducted common mode disturbances in the frequency range lower than P
150 kHz
table6-T3.1 | Electrostatic discharges P

Test results of test sequence J:

see test report No. 2506B1062SHA-001
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Intertek Testing Services

Testing location / address.......cccceeevevcviieeeeeeenenndl -
(Shanghai FTZ) Co., Ltd.

Building No.85&86, 1198
Qinzhou Road (North),
Shanghai 200233, China
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ANNEX A (NORMATIVE)

Number of samples to be submitted and test sequences to be applied for verification of conformity for Type F RCCBs
Table A.1 - Test sequences

Test sequence Clause or subclause Additional tests acc. to Test ( or inspection)
acc. to IEC 61008-1 IEC 62423
Aq 6 6 Marking
8.1.1 No General
8.1.2 No Mechanism
9.3 No Indelibility of marking
8.1.3 No Clearance and creepage distances (external parts only)
9.15 No Trip free mechanism
9.4 No Reliability of screws, current-carrying parts and connections
9.5 No Reliability of terminals for external conductors
9.6 No Protection against electric shock
9.13.1 No Resistance to heat
9.13.2,9.13.3 No Resistance to heat
8.1.3 No Clearances and creepage distances (internal parts)
9.25 No Resistance to rusting
Az 9.14 No Resistance to abnormal heat and to fire
B 9.7.7.4 No Resistance of the insulation of open contacts and basic insulation against an
impulse voltage in normal conditions
9.7.75"® No Verification of the behaviour of components bridging the basic insulation
9.71 No Resistance to humidity
9.7.2 No Insulation resistance of the main circuit
9.7.3 No Dielectric strength of the main circuit
9.74 No Insulation resistance an dielectric strength of auxiliary circuits
9.7.7.2 No Verification of clearances with the impulse withstand voltage
9.75 No Secondary circuit of detection transformers
9.7.6 No Capability of control circuits connected to the main circuits etc.
9.8 No Temperature-rise
9.22.2 No Reliability at 40°C
9.23 No Ageing of electronic components
C 9.10 No Mechanical and electrical endurance
Do 9.9 No Residual operating characteristics
- 9.1.2 Verification of the correct operation in case of steady increase of composite residual current
- 9.1.3 Verification of the correct operation in case of sudden appearance of composite residual
D current
9.9.3 9.1.7 Type A residual current devices
D4 9.17 No Behaviour in case of failure of the line voltage
9.19 9.1.5 Unwanted tripping
Behaviour in the case of surge currents
- 9.1.6 Behaviour in the case of inrush residual currents
- 9.1.4 Correct operation of RCD powered on two poles only
9.11.2.3 a)b) No Performance at lxm
9.16 No Test device
9.12 No Resistance to mechanical shock and impact
9.18 No Non-operating current under overcurrent conditions
D2 9.11.2.3 ¢) No Verification of the suitability of RCCBs for use in IT-systems
E 9.11.2.4 a) No Coordination at Inc
9.11.2.2 No Performance at Im
F 9.11.2.4 b) No Coordination at Im
9.11.2.4 ¢c) No Coordination at lac
G 9.22.1 No Reliability (climatic tests)
H? IEC 61543 Table 4 -T1.1 No Harmonics, interharmonics
IEC 61543 Table 4 -T1.2 No Signalling voltage
IEC 61543 Table 5 -T2.3 No Surges
| IEC 61543 Table 5 -T2.1 No Conducted sine-wave voltages or currents
IEC 61543 Table 5 -T2.5 No Radiated electromagnetic field
|IEC 61543 Table 5 -T2.2 No Fast transients (burst)
J IEC 61543 Table 5 - T2.6 No Conducted common mode disturbances in the frequency range lower than 150 kHz
IEC 61543 Table 6 -T3.1 No Electrostatic discharges

a)  For devices containing a continuously operating oscillator, the test of CISPR 14-1 shall be carried out on the samples prior to the tests of this sequence.

b)  This test may be done on separate samples.
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ANNEX C (NORMATIVE)

Number of samples to be submitted and test sequences to be applied for verification of conformity for Type B RCCBs
Table C.1 - Test sequences

Test sequence

Clause or subclause

Additional tests acc. to

Test ( or inspection)

acc. to IEC 61008-1 IEC 62423
Aq 6 6 Marking
8.1.1 No General
8.1.2 No Mechanism
9.3 No Indelibility of marking
8.1.3 No Clearance and creepage distances (external parts only)
9.15 No Trip free mechanism
9.4 No Reliability of screws, current-carrying parts and connections
9.5 No Reliability of terminals for external conductors
9.6 No Protection against electric shock
9.13.1 9.24 Verification of the RCD after test sequence, Resistance to heat
9.13.2,9.13.3 No Resistance to heat
8.1.3 No Clearances and creepage distances (internal parts)
9.25 No Resistance to rusting
Az 9.14 No Resistance to abnormal heat and to fire
B 9.7.7.4 No Resistance of the insulation of open contacts and basic insulation against an
impulse voltage in normal conditions
9.7.75"® No Verification of the behaviour of components bridging the basic insulation
9.71 No Resistance to humidity
9.7.2 No Insulation resistance of the main circuit
9.7.3 No Dielectric strength of the main circuit
9.74 No Insulation resistance an dielectric strength of auxiliary circuits
9.7.7.2 No Verification of clearances with the impulse withstand voltage
9.75 No Secondary circuit of detection transformers
9.7.6 No Capability of control circuits connected to the main circuits etc.
9.8 No Temperature-rise
9.22.2 No Reliability at 40°C
9.23 No Ageing of electronic components
- 9.24 Verification of the RCD after test sequence
C 9.10 No Mechanical and electrical endurance
- 9.24 Verification of the RCD after test sequence
Do 9.9 No Residual operating characteristics
- 9.1.2 Verification of the correct operation in case of steady increase of composite residual current
- 9.1.3 Verification of the correct operation in case of sudden appearance of composite residual
D current
- 9.21.71 Verification of the correct operation in case of residual smooth direct current without load for
ratings of /an not tested in D+
9.9.3 No Type A residual current devices
D4 9.17 No Behaviour in case of failure of the line voltage
9.19 9.1.5 Unwanted tripping
Behaviour in the case of surge currents
- 9.23 Correct operation for RCD powered on two poles only
- 9.21 Type B residual current devices
- 9.2.2 Tests at temperature limits
9.11.2.3 a)b) No Performance at lam
9.16 No Test device
9.12 No Resistance to mechanical shock and impact
9.18 No Non-operating current under overcurrent conditions
- 9.2.4 Verification of the RCD after test sequence
D2 9.11.2.3 ¢) No Verification of the suitability of RCCBs for use in IT-systems
E 9.11.24 a) No Coordination at Inc
9.11.2.2 No Performance at In
- 9.24 Verification of the RCD after test sequence
F 9.11.2.4 b) No Coordination at Im
9.11.24 ¢c) No Coordination at lac
- 9.2.4 Verification of the RCD after test sequence
G 9.22.1 No Reliability (climatic tests)
- 9.24 Verification of the RCD after test sequence
Ha |IEC 61543 Table 4 -T1.1 No Harmonics, interharmonics
IEC 61543 Table 4 -T1.2 No Signalling voltage
IEC 61543 Table 5-T2.3 No Surges
| IEC 61543 Table 5 -T2.1 No Conducted sine-wave voltages or currents
IEC 61543 Table 5 -T2.5 No Radiated electromagnetic field
IEC 61543 Table 5 -T2.2 No Fast transients (burst)
J IEC 61543 Table 5 - T2.6 No Conducted common mode disturbances in the frequency range lower than 150 kHz
IEC 61543 Table 6 -T3.1 No Electrostatic discharges

a) For devices containing a continuously operating oscillator, the test of CISPR 14-1 shall be carried out on the samples prior to the tests of this sequence.

b)  This test may be done on separate samples.
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Table A.2 - Number of samples for full test procedure

Test sequence 2 Number of samples Minimum number of Maximum number of
accepted samples P samples for repeated tests
c
A 1 1 -
Az 3 2 3
B 3 2 3
3 2 3
D 3 24 3
D2 3 3 3
3 24 3
3 24 3
3 2 3
He 3 2 3
le 3 2 3
Je 3 2 3
a) In total a maximum of three test sequences may be repeated.
b) It is assumed that a sample which has not passed a test has not met the requirements due to

workmanship or assembly defects which are not representative of the design.

c) In the case of repeated tests, all test results must be acceptable.

d) All samples shall meet the requirements in 9.9.2.1,9.9.2.2, 9.9.2.3,9.9.2.4, 9.9.2.5 and 9.11.2.3, as
appropriate. In addition, permanent arcing or flashover between poles or between poles and frame shall
not occur in any sample during tests of 9.11.2.2, 9.11.2.4 a), 9.11.2.4 b) or 9.11.2.4 c).

e) At the manufacturer’s request, the same set of samples may be subjected to more than one of

these test sequences.
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Table A.3 - Number of samples for simplified test procedure

Test sequence Number of samples according to the number of poles 9
2-poles ?© 3-poles 971 4-poles ©
A 1 max. rating In 1 max. rating In 1 max. rating Iy
min. rating Ian min. rating Ian min. rating lan
Ay 3 max. rating In 3 max. rating In 3 max. rating In
min. rating Ian min. rating Ian min. rating Ian
B 3 max. rating In 3 max. rating In 3 max. rating In
min. rating Ian min. rating Ian min. rating Ian
C 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
Do + Dy 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating Ian min. rating lan min. rating Ian
Do 1 for all other ratings of Ixn
D, 3 max. rating Iy 3 max. rating In 3 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
E 3 max. rating Iy 3 max. rating In 3 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
F 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating Ian min. rating Ian
3 min. rating In 3 min. rating In 3 min. rating In
max. rating lan max. rating lan max. rating lan
G) 3 max. rating In 3 max. rating In 3 max. rating In
min. rating Ian min. rating Ian min. rating Ian
3 min. rating In 3 min. rating In 3 min. rating In
max. rating Ian max. rating Ian max. rating Ian
H 3 M samples of the same rating

In chosen at random
min. rating Ian

3 M samples of the same rating
In chosen at random
min. rating Ian

J 3" samples of the same rating
In chosen at random
min. rating Ian

If a test is to be repeated according to the minimum performance criteria of clause A.2, a new set of samples is used for the
relevant test. In the repeated test all test results must be acceptable.

If only 3-pole or 4-pole RCCBs are submitted, this column shall also apply to a set of samples with the smallest number of
poles.

Also applicable to 1-pole RCCBs with uninterrupted neutral and 2-pole RCCBs with 1 protected pole.

Also applicable to 3-pole RCCBs with two protected poles

Also applicable to 3-pole RCCBs with uninterrupted neutral and 4-pole RCCBs with 3 protected poles.

This column is omitted when 4-pole RCCBs have been tested.

If only one value of |,y is submitted, min. rating I,y and max. rating I,y are replaced by Ia.

Only the highest number of current paths.

If a 3-pole RCCB with 4 current paths and a 4-pole RCCB are submitted, then only the 4-pole RCCB is tested,

with exception of the test of 9.8 of test sequence B for which both types are submitted to the test.

If the requirements t test max. rating Iy and minimum rating Ian does not cover all the possible range of RCBOs, the minimum Iay
shall in any case be chosen for the test
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Table A.4 - Test sequences for RCCBs of different classification according to 4.6

Test sequence Number of samples according to the number of poles 2
2-pole P)o) 3-pole © 4-pole 9
Do + D+« 1 max. rating In 1 max. rating In 1 max. rating In
min. rating lan min. rating lan min. rating lan
Do 1 for all other ratings
of lan with max. Ian

a) If a test is to be repeated according to the minimum performance criteria of clause A.2, a new set
of samples is used for the relevant test. In the repeated test all test results must be acceptable.

b) If only 3-pole or 4-pole RCCBs are submitted, this column shall also apply to a set of samples with the
smallest number of poles.

c) Also applicable to 1-pole RCCBs with uninterrupted neutral.
d) Also applicable to 3-pole RCCBs with uninterrupted neutral.

e) This column is omitted when 4-pole RCCBs are being tested.
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ANNEX B -
DETERMINATION OF CLEARANCES AND CREEPAGE DISTANCES
B.1 General —
In determining clearances and creepage distances, it is recommended that the P
following points should be considered.
B.2 Orientation and location of a creepage distance --
If necessary, the manufacturer shall indicate the intended orientation of the P

equipment or component in order that creepage distances are not adversely affected
by the accumulation of pollution for which they were not designed.

B.3 Creepage distances where more than one material is used --

A creepage distance may be split in several portions of different materials and/or P
have different pollution degrees if one of the creepage distances is dimensioned to
withstand the total voltage or if the total distance is dimensioned according to the
material having the lowest CTI.

B.4 Creepage distances split by floating conductive part --

A creepage distance may be split into several parts, made with insulation material P
having the same CTI, including or separated by floating conductors as long as the
sum of the distances across each individual part is equal or greater than the
creepage distance required if the floating part did not exist.

The minimum distance X for each individual part of the creepage distance is given in
IEC 60664-1:2007, 6.2 (see also Example 11 in Figure B.1).

B.5 Measurement of creepage distances and clearances --
In determining creepage distances according to IEC 60664-1, the dimension X, P
specified in the following examples, has a minimum value of 1,0 mm for pollution
degree 2.

If the associated clearance is less than 3 mm, the minimum dimension X may be P

reduced to one third of this clearance.

The methods of measuring creepage distances and clearances are indicated in P
Example 1 to 11. These cases do not differentiate between gaps and grooves or
between types of insulation.

The following assumptions are made: --

- any recess is assumed to be bridged with an insulating link having a length equal P
to the specified width X and being placed in the most unfavourable position (see
Example 3);

- where the distance across a groove is equal to or larger than the specified width P
X, the creepage distance is measured along the contours of the groove (see
Example 3);

- creepage distances and clearances measured between parts which can assume P
different positions in relation to each other, are measured when these parts are in
their most unfavourable position.
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ANNEX C
ARRANGEMENT FOR THE DETECTION OF THE EMISSION OF IONIZED GASES
DURING SHORT-CIRCUIT TESTS

The device under test is mounted as shown in figure C.1, which may require P
adapting to the specific design of the device, and in accordance with the
manufacturer's instructions.

When required (i.e. during "O" operations), a clear polyethylene sheet (0,05 + 0,01) P
mm thick, of a size at least 50 mm larger, in each direction, than the overall
dimensions of the front face of the device but not less than 200 mm x 200 mm, is
fixed and reasonably stretched in a frame, placed at a distance of 10 mm from

— either the maximum projection of the operating means of a device without recess P
for the operating means;

— or the rim of a recess for the operating means of a device with recess for the P
operating means.

The sheet should have the following physical properties: P

Density at 23 °C: 0,92 £+ 0,05 g/cm?
Melting-point: 110 °C — 120 °C.

When required, a barrier of insulating material, at least 2 mm thick, is placed, as P
shown in figure C.1, between the arc vent and the polyethylene sheet to prevent
damage of the sheet due to hot particles emitted from the arc vent.

When required, a grid (or grids) according to figure C.2 is (are) placed at a distance P
of "a" mm from each arc vent side of the device.

The grid circuit (see figure C.3) shall be connected to the points B and C (see figures P
7 or 8, as applicable).

The parameters for the grid circuit are as follows:

Resistor R: 1,5 Q

Copper wire F': length 50 mm, and diameter in accordance with 9.11.2.1 f 1). P
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ANNEX D
ROUTINE TESTS

DA

General

The tests specified in this standard are intended to
reveal, as far as safety is concerned, unacceptable
variations in material or manufacture.

In general, further tests have to be made to ensure that
every RCCB conforms with the samples that withstood
the tests of this standard, according to the experience
gained by the manufacturer.

N/A

D.2

Tripping test

A residual current is passed through each pole of the
RCCB in turn. The RCCB shall not trip at a current less
than or equal to 0,5 /an, but it shall trip at /an within a
specified time (ms) (see Table 1).

N/A

D1 -
D2 -
D3 -

N/A

The test current shall be applied at least five times to
each RCCB and shall be applied at least twice to each
pole.

N/A

D.3

Electric strength test

A voltage of substantially sine-wave form of 1 500 V
having a frequency of 50 Hz/60 Hz is applied for 1 s as
follows:

N/A

a) with the RCCB in the open position, between each
pair of terminals which are electrically connected
together when the RCCB is in closed position

D1 -
D2 -
D3 -

N/A

b) for RCCBs not incorporating electronic components,
with the RCCB in the closed position, between each
pole in turn and the others connected together

D1 -
D2 -
D3 -

N/A

c) for RCCBs incorporating electronic components, with
the RCCB in the open position, either between all
incoming terminals of poles in turn or between all
outgoing terminals of poles in turn, depending on the
position of the electronic components.

D1 -
D2 -
D3 -

N/A

No flashover or breakdown shall occur

N/A

D.4

Performance of the test device

With the RCCB in the closed position, and connected to
a supply at the appropriate voltage, the test device, when
operated, shall open the RCCB.

N/A

Where the test device is intended to operate at more
than one value of rated voltage, the test shall be made at
the lowest value of rated voltage.

N/A
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ANNEX E -
ROUTINE TESTS FOR TYPE F AND B RCCBS
E.1 Tripping test -
An alternating residual current is passed through N/A

each pole of the Type F or Type B RCCB or the
Type F or Type B RCBO, as applicable, in turn.
The RCCB or the RCBO, as applicable, shall not
trip at a current less than or equal to 0,5 lan, but it
shall trip at lan within a specified time (see Table 1
of IEC 61008-1 or Table 2 of IEC 61009-1, as

applicable).

The test current shall be applied at least five times N/A
on each sample and shall be applied at least twice

on each pole.

A residual smooth direct current is passed through N/A

one pole. The Type B RCCB or the Type B RCBO,
as applicable, shall not trip at a current less than or
equal to 0,5 lan, but it shall trip at 2 1an within a
specified time (see Table 1 of this standard).

The test current shall be applied at least twice on N/A
each sample.

E.2 Electric strength test =
Clause D.2 of IEC 61008-1 or IEC 61009-1 applies N/A
as applicable.

E.3 Performance of the test device -
Clause D.3 of IEC 61008-1 or IEC 61009-1 applies N/A
as applicable.
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J ANNEX J
Particular requirements for RCCBs with screwless type terminals for external
copper conductors

Ja THIS ANNEX APPLIES TO RCCBS WITHIN THE SCOPE OF CLAUSE 1, -
EQUIPPED WITH SCREWLESS TERMINALS, FOR CURRENT NOT EXCEEDING
20 A PRIMARILY SUITABLE FOR CONNECTING UNPREPARED (SEE J.3.6)
COPPER CONDUCTORS OF CROSS-SECTION UP TO 4 MM-.

J.6 Marking and other product information --
in addition to clause 6: N/A
universal terminals: N/A
no markings N/A
non-universal terminals: N/A
terminals for rigid-solid conductors marked by “sol” N/A
terminals for rigid (solid and stranded) conductors N/A
marked by “r”
terminals for flexible conductors marked by “f” N/A
Marking on the RCCB or N/A
if the space available is not sufficient on the N/A

smallest package unit or in technical information

Marking indicating the length of insulation to be N/A
removed before insertion of the conductor into the
terminal shown on the RCBO

Manufacturer shall provide information in his N/A
literature, on the maximum number of conductors
which may be clamped.

J.8 Standard conditions for operating in service and for --
installation

clause 8 applies with the following modifications: N/A
in 8.1.5, only 8.1.5.1, 8.1.5.2, 8.1.5.3, 8.1.5.6 and
8.1.5.7 apply

Compliance is checked by inspection and by the tests of N/A
J.9.1 and J.9.2 of this annex, instead of 9.4 and 9.5.

J.8.1 Connection or disconnection of conductors N/A

The connection or disconnection of conductors N/A
shall be made:

- by the use of a general purpose tool or by a N/A
convenient device integral with the terminal to
open it and to assist the insertion or the
withdrawal of the conductors (e.g. for universal
terminals)

- or, for rigid conductors by simple insertion. For N/A
the disconnection of the conductors an operation
other than a pull on the conductor shall be
necessary (e.g. for push-wire terminals).
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Universal terminals shall accept rigid (solid or N/A
stranded) and flexible unprepared conductors.
Non-universal terminals shall accept the types of N/A
conductors declared by the manufacturer.
Compliance is checked by inspection and by the N/A
tests of J.9.1 and J.9.2.

J.8.2 Dimensions of connectable conductors =
The dimensions of connectable conductors are N/A
given in Table J.1.
The ability to connect these conductors shall be N/A
checked by inspection and by the tests of J.9.1 and
J.9.2,

J.8.3 Connectable cross-sectional areas --
nominal cross-sections to be clamped acc. table N/A
J.2
compliance checked by inspection and tests of N/A
J.9.1and J.9.2.

J.8.5 Design and construction of terminals --

terminals so designed and constructed that: --

- each conductor clamped individually N/A

- during operation of connection or disconnection N/A
the conductors can be connected or
disconnected
either at the same time or separately

- inadequate insertion of the conductor is avoided N/A
It shall be possible to clamp securely any number N/A
of conductors up to the maximum provided for
compliance checked by inspection and tests of N/A
J.9.1and J.9.2.
J.8.6 Resistance to ageing --
compliance checked by the test of J.9.3. N/A
J.9 Tests --
Clause 9 applies, by replacing 9.4 and 9.5 by the N/A
following tests
J.9.1 Test of reliability of screwless terminals --
J.9.1.1 Reliability of screwless system N/A
three terminals of poles of new samples, with N/A

copper conductors of the rated cross sectional area
in accordance with Table J.2, types of conductors
in accordance with J.8.1.

The connection and subsequent disconnection N/A
shall be made five times with:

Min. cross-section (Mm?) ........ccccoveiriiineiniieee e, :|mm? N/A
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Max. cross-section (Mm?) ........ccccevevniiereiniieeeeennnen. :|mm? N/A
new conductors used each time, except for the fifth N/A

time, when the conductor used for the fourth
insertion is clamped at the same place. Before
insertion into the terminal, wires of stranded rigid
conductors re-shaped and wires of flexible
conductors twisted to consolidate the ends.

After each insertion, the conductor being inserted N/A
rotated 90 ° along its axis at the level of the
clamped section and subsequently disconnected.

After tests, the terminal not damaged in such a way N/A
as to impair its further use.

J.9.1.2 Test of reliability of connection --
three terminals of poles of new samples, with N/A

copper conductors of the rated cross sectional area
in accordance with Table J.2, types of conductors
in accordance with J.8.1.

Before insertion into the terminal, wires of stranded N/A
rigid conductors and flexible conductors reshaped
and wires of flexible conductors twisted to
consolidate the ends.

possible to fit the conductor into the terminal N/A
without undue force in the case of universal
terminals and with the force necessary by hand in
the case of push-wire terminals.

conductor pushed as far as possible into the N/A
terminal or inserted so that adequate connection is

obvious.

Min. cross-section (MM?) ........cccciiiieieiiiiiiieeeeeee. D mm? N/A
Max. cross-section (MMm?) .......ccccviieeieiiiiiiiiieeeeeen, D mm? N/A
After the test, no wire of the conductor shall have N/A

escaped outside the terminal.

J.9.2 Tests of reliability of terminals for external N/A
conductors: mechanical strength

three terminals of poles of new samples fitted with N/A
new conductors of the type and of the minimum
and maximum cross-sectional areas acc. Table J.2.

Min. cross-section (Mm?) .......cccccceeeriineeniiiee e, :{mm? N/A
Max. cross-section (Mm?) .......cccccceeeriieeeiiieeeeennnee. :{mm? N/A
wires of stranded rigid conductors and flexible N/A

conductors reshaped and wires of flexible conductors
twisted to consolidate the ends.

Pull for 1 min, min. cross-section (N)...................... ‘[N N/A
Pull for 1 min, max. cross-section (N)..................... ‘[N N/A
During the test no noticeable move of conductor N/A
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J.9.3 Cycling test --
Universal, rigid conductors - 3 samples N/A
Universal, flexible conductors - 3 samples
Non-universal, solid conductors - 3 samples N/A
Non-universal, rigid (solid) stranded conductors - 3 samples N/A
Non-universal, rigid (stranded) stranded conductors - 3 samples
Non-universal, flexible conductors - 3 samples N/A
Cross-section (MM?) .......ooiiieiiiiiiie e ;| mm? N/A
Test current IN (A) ..ol | A N/A
samples subjected to 192 temperature cycles N/A
Voltage drop after 192 cycles: --
voltage drop, measured at each terminal, at the N/A
end of the 192 cycle, exceeded not the smaller of
the two following values:
-22,5mV N/A
— 1,5 times the value measured after the 24" cycle N/A
sample 1 | sample 2 | sample 3 --
[mV] [mV] [mV] -
- rigid solid conductors ..........ccocceevvcieec el N/A
- rigid stranded conductors ............ccoceveiiniieeiiennns : N/A
- flexible condUCEOrS .........ccoeviiiiiiiiciec e N/A
Voltage drop after 24" cycle: --
sample 1 | sample 2 | sample 3 --
[mV] [mV] [mV] -
- rigid solid conductors ..........cccceeieeiieniiiieeel N/A
- rigid stranded conductors ..........c.ccocoeiiiniiniennld N/A
- flexible condUCEOrS .........ccoeeiiiiiiiiic e N/A
after this test: N/A

no changes evidently impairing further use, such as
cracks, deformations or the like.
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K ANNEX K
Particular requirements for RCCBs with flat quick-connect terminations

K. This annex applies to RCCBs within the scope of Clause 1, equipped with flat
quick-connect terminations consisting of a male tab (see K.3.2) with nominal
width 6,3 mm and thickness0,8 mm, to be used with a mating female connector
for connecting electrical copper conductors according to the manufacturer's
instructions, for rated currents up to and including 16 A.

K.6 Marking and other product information -

in addition to clause 6, addition after the lettered -
item K):

Information regarding the female connector acc. to N/A
IEC 61210 and type of conductor to be used shall
be given in the manufacturers' instructions:

[) manufacturer’s name or trade mark N/A
m) type reference N/A
n) information on cross-sections of conductors and N/A
colour code of insulated female connectors (see
Table K.1)
o) the use of only silver or tin-plated copper alloys N/A
K.8 Requirements for construction and operation -
Clause 8 applies, with the following exceptions: N/A
subclause 8.1.3 applies, the female connectors N/A
being fitted to the male tabs of the RCCB
replace the contents of 8.1.5 by the following: N/A
K.8.2 Terminals for external conductors N/A
K.8.2.1 Male tabs and female connectors shall be of a N/A

metal having mechanical strength, electrical
conductivity and resistance to corrosion adequate
for their intended use.

K.8.2.2 The nominal width of the male tab is 6,3 mm and N/A
the thickness 0,8 mm, applicable to rated currents
up to and including 16 A.

NOTE 1:The use for rated currents up to and including
20 Ais accepted in BE, FR, IT, PT, ES and US

The dimensions of the male tab shall comply with N/A
those specified in Table K.3 and in figures K.2, K.3,
K.4 and K.5
Dimensions of tabs according Table K.3 Measured in mm --
Minimum [mm)] Maximum [mm] ==
A Dimple 0,7 1,0 N/A
Hole 0,5 1,0 N/A
B Dimple 7,8 min N/A
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Hole 7,8 min N/A
C Dimple 0,77 0,84 N/A
Hole 0,77 0,84 N/A
D Dimple 6,20 6,40 N/A
Hole 6,20 6,40 N/A
E Dimple 3,6 4,1 N/A
Hole 4,3 4,7 N/A
F Dimple 1,6 2,0 N/A
Hole 1,6 2,0 N/A
J Dimple 8° 12° N/A
Hole 8° 12° N/A
M Dimple 2,2 2,5 N/A
Hole ---
N Dimple 1,8 2,0 N/A
Hole ---
P Dimple 0,7 1,8 N/A
Hole 0,7 1,8 N/A
Q Dimple 8,9 min N/A
Hole 8,9 min N/A
Dimensions of the female connector which may be N/A
fitted-on are given in Figure K.6 and in Table K.4.
T | bexs | Mae ”
Bzmax | 7,8mm N/A
L2 max 3,5mm N/A
K.9 Tests --
clause 9 applies with the following modifications: N/A
replace the contents of 9.5 by the following text: N/A
K.9.1 Mechanical overload-force ==
Test done on 10 terminals of RCCBs, mounted as N/A
in normal use when wiring takes place.
Axial push force, and successively the axial pull N/A
force gradually applied to the male tab integrated in
the RCCB
Push 96N N/A
Pull 88N N/A
No damage occurred to the tab or to the RCCB in N/A
which the tab is integrated.
addition to 9.8.3: N/A
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Fine -wire thermocouples shall be placed in such a N/A
way as not to influence the contact or the
connection area. An example of placement is
shown in fig K.1
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L ANNEX L
Specific requirements for RCCBs with screw-type terminals for external
untreated aluminium conductors and with aluminium screw-type terminals for
use with copper or with aluminium conductors

L.6 Marking and other product information --

In addition to clause 6 the following apply: N/A
Terminal marking according table L.1, on the N/A
RCCB, near the terminals

Conductor types accepted: N/A
Copper only ] None N/A
Aluminium only L] “Ar N/A
Aluminium and copper ] “Al/Cu” N/A
Other information concerning the number of Nm N/A

conductors, screw torque (if different from table 10)
and cross-section shall be indicated on the RCCB | mm?

L.7 Standard conditions for operation in service --
Clause 7 applies N/A

L.8 Constructional requirements --
Clause 8 applies with the following exceptions: N/A

8.1.5.2 add the following text at the end of 8.1.5.2: N/A
For connection of aluminium conductors, RCCBs N/A

shall be provided with screw-type terminals
allowing the connection of conductors having
nominal cross-sections as shown in table L.2

Terminals for the connection of aluminium N/A
conductors and terminals of aluminium for the
connection of copper or aluminium conductors
shall have mechanical strength adequate to
withstand the tests of 9.4, with the test conductors
tightened with the torque indicated in table 11, or
with the torque specified by the manufacturer,
which shall never be lower than that specified in
table 11.

Compliance is checked by inspection, by N/A
measurement and by fitting in turn one conductor
of the smallest and one of the largest cross-section
areas as specified

8.1.5.4 replace the text of 8.1.5.4 by the following: =

Terminals shall allow the conductors to be N/A
connected without special preparation

Compliance is checked by inspection and by the N/A
tests of L.9

L.9 Tests —
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Clause 9 applies with the following N/A
modifications/additions:
For the tests which are influenced by the material N/A

of the terminal and the type of conductor that can
be connected, the test conditions of table L.3 are

applied
Additionally the test of L.9.2 is carried out on N/A
terminals separated from the RCCB
L.9.2 Current cycling test -
This test is carried out on separate terminals N/A
L.9.2.3 Test arrangement -
The general arrangement of the samples shall be N/A

as shown in figure L.1

90 % of torque stated by the manufacturer or torque: Nm N/A
selected in table 10 used for the specimens

The test is carried out with conductors according to |cross-section: mm?2 N/A
table L.5. The length of the test conductor from the
point of entry to the screw-type terminal specimens
to the equalizer shall be as in table L.6

minimum conductor length:
mm

Cross section of equalizer not greater than that max. cross-section: mm?2 N/A
given in table L.7

L.9.25 Test method and acceptance criteria --

Test loop subjected to 500 cycles of 1h current-on |test current: A N/A
and 1h current-off, starting at an a.c. current value
of 1,12 times the test current value determined in
table L.8

Near the end of each current-on period of the first N/A
24 cycles, the current shall subsequently be
adjusted to raise the temperature of the reference
conductor to 75°C

At the end of the 25! cycle the test current shall be N/A
adjusted the last time and the stable temperature
shall be recorded as the first measurement. No
further adjustment of test current for the remainder
of the test

Temperatures recorded for at least one cycle of N/A
each working day, and after approximately 25, 50,
75,100, 125, 175, 225, 275, 350, 425 and 500

cycles
For each screw-type terminal: N/A
- the temperature rise shall not exceed 110 K N/A
- the stability factor Sf shall not exceed = 10 °C N/A
ambient air temperature: °C N/A

max. max. i

temperature rise stability factor Sf
(K] [°C]
Terminal 1 N/A
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Terminal 2 N/A
Terminal 3 N/A
Terminal 4 N/A
Terminal 5 N/A
Terminal 6 N/A
Terminal 7 N/A
Terminal 8 N/A
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ATTACHMENT TO TEST REPORT IEC 62423
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES

Type F and type B residual current operated circuit-breakers without
integral overcurrent protection for household and similar uses (RCCBs)

Differences according to ............... : EN 62423:2012 + A11:2021 + A12:2022 used in conjunction with
EN 61008-1:2012+A1:2014+A2:2014+A11:2015 +A12:2017,
EN 61008-2-1:1994 + A11:1998

TRF template used........................ : IECEE OD-2020-F2:2022, Ed. 1.2
Attachment Form No. .................... : EU_GD_IEC62423E I
Attachment Originator................... : IMQ S.p.A.

Master Attachment.............ccceeen. : Dated 2023-06-09

Copyright © 2023 IEC System for Conformity Testing and Certification of Electrical Equipment (IECEE),
Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) -

GENERAL -

9.11 Short circuit tests --

9.11.2.1 d) | Value of power frequency recovery voltage shall be --
equal to 110% of the rated voltage

9.11.2.1 b) | Tolerances and test quantities --

voltage (including recovery voltage): 0, -5% =

replace: TEST SEQUENCE "A¢" A1 Aq-2
replace clause 6 by

2 samples: 230V/240V, 63A, 30mA, 1P+N
400V415V, 63A, 30mA, 3P+N

6 MARKING —
6.21 standard marking -
Each RCCB shall be marked in a durable manner P

according to the following Table Z3.

RCCB MARKED WITH: --

a) The manufacturer's name or trademark ‘% HQVNi|;® P
b) Type designation, catalogue number or serial number HB202B HB204B P
c) Rated voltage(s) with the symbol ~ 230V/240V~ 400V/415V~ P
d . . .

e e o = o P
e) rated current 63A
) Rated residual operating current (lan) in A or in mA 30mA
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h) %) Rated making and breaking capacity (Im) 1000A =)
) The degree of protection (only if different from IP20) N/A
k) The position of use, if necessary N/A
) Rated residual making and breaking capacity (lam), if 1000A P
different from rated short-circuit capacity (Im)
m) The symbol S (S in a square) for type S devices N/A
n) symbol of the method of operation according to Table Z1 | Independent of line voltage for N/A
of 4.1 if the RCCB is functionally dependent on the line | Type A part
voltage
0) Operating means of the test device, by the letter T T P
(It is recommended to advise the user to test the device
regularly)
P) Wiring diagram unless the correct mode of operation is P
evident
r) Operating characteristic in presence of residual currents -

with d.c. components

- RCBOs of type B with the symbol W"El or N ‘me -

1 [ N/A
- RCBOs of type F with the symbol 1 or L)

s) RCCBs according to 4 Z2 marked with the symbol @ P
(snowflake enclosing -25)

t) Indication of the terminal for the neutral with "N" N

u) Additional marking of performance to other standards or
additional requirements according to 6.22

*) Iam and Iy, (if different of I,v) may be anywhere on the device P
or in the catalogue but shall be together.

If a degree of protection higher than IP20 is marked N/A
on the device, it shall comply with it, whichever the
method of installation. If the higher degree of
protection is obtained only by a specific method of
installation and/or with the use of specific
accessories this shall be specified in the
manufacturers literature

The manufacturer shall state the Joule integral I%t P
and the peak current I, withstand capability of the
RCCB. Where this are not stated, minimum values
as given in table 15 apply.

RCCB classified acc. 4.1.2.1: N/A
Time delay when opening in case of failure of the
line voltage (s)

RCCB’s other than operated by means of push O OFF /1 ON =)
button, open position indicated by "0" and closed
position by "|"

Additional national symbols are allowed P
Provisionally the use of national indications only is
allowed

These indication visible when RCCB is installed
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For push-buttons the OFF push-button shall either N/A
be red and/or marked with "O"
RED shall not be uses for any other push-button N/A
If a push-button is used for closing the contacts N/A

and is evidently identified as such, its depressed
position is sufficient to indicate the closed position.

If a single push-button is used for closing and N/A
opening the contacts and is identified as such, the
button remaining in its depressed position is
sufficient to indicate the closed position. On the
other hand, if the button does not remain
depressed, an additional means indicating the
position of the contacts shall be provided.

If necessary to distinguish between supply and load |«4 o N (1P+N) P

terminals they shall be clearly marked
511’ 3’ 511, 1:27 4-7 6”, “Nu (3P+N)

Terminals for neutral circuit N P
Terminal for protective conductor N/A
The suitability for isolation, which is provided by all P
RCCBs of this standard, may be indicated by the /

symbol on the device

The base for plug-in RCCBs shall be marked with --

the following:

- rated current or maximum rated current N/A
- trade mark N/A
Marking indelible, easy legible and not on P

removable parts

Labels not easy to remove and no curling. P
Test acc. to cl. 9.3:
15 s with water and 15 s with hexane

For universal terminals (rigid-solid, rigid-stranded -
and flexible conductors:

- no markings N/A

For non-universal terminals: —

- 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

6.22 additional marking -

Additional marking to other standards (EN or IEC or --
other) or additional requirements are allowed under
the following conditions:
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- The RCCB shall comply with all the requirements |IEC 61008-1 P
of the additional standard. IEC 62423

- The relevant standards to which the additional P
marking refers shall be indicated adjacent to this
marking and shall be clearly differentiated or
separated from the standard marking according
to 6.2.1.

Compliance is checked by inspection and by P
carrying out all the test sequences required by the
relevant standard. Equivalent or less severe test
sequences need not be repeated.

8. Requirements for construction and operation --

8.1 MECHANICAL DESIGN --

8.1.1 General -

modify Not possible to alter the operating characteristics P
by means of external interventions

8.1.2 Mechanism -

The means of indication of the contact position P
shall be reliable (Compliance is checked by
inspection and by the test of 9.9 and 9.15

delete ForRCCBs-functionallydependent-on-line-voltage;

9.4 Plug-in connections are tested by plugging the N/A
add RCCB in and pulling it out five times.

After the test the connection shall not have become N/A
loose nor shall their electrical function be impaired.

8.1.5 Terminals for external conductors -

8.1.5.1 Terminals ensure the necessary contact pressure --

modify In this standard, only terminals for copper P
conductors are considered

Compliance is checked by inspection and by the P
tests as relevant for the type of connection:

9.5 for screw-type terminals P

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

by the tests of Annexes Jor K N/A

8.1.5.2 -or-terminals-forexternal untreated-aluminium -
delete ls; E.: Ste E e E.”E“H“""H ' ss_ EI " ItHEE. .
-conductors-according-to-AnnexL-

8.1.21 Non-interchangeability -
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add

For RCCBs intended to be mounted on bases
forming a unit therewith (plug-in type or screw-in
type) it shall not be possible, without the aid of a
tool, to replace a RCCB when mounted and wired
as for normal use by another of the same make
having a higher rated current.

Compliance is checked by inspection.

N/A

8.1.72
add

Mechanical mounting of plug-in type RCCBs

The mechanical mounting of plug-in type RCCBs,
the holding in position of which does not depend
solely on their plug-in connection(s), shall be
reliable and have adequate stability.

N/A

8.1.Z22.1
add

Plug-in type RCCBs, the holding in position of
which does not depend solely on their plug-in
connection(s)

N/A

8.1.22.2
add

Plug-in type RCCBs, the holding in position of
which depends solely on their plug-in connection(s)

N/A

Compliance of the mechanical mounting is checked
by the relevant tests of 9.12.

N/A

TEST SEQUENCE A,
3 samples: 230V/240V, 63A, 30mA, 1P+N
3 samples: 400V415V, 63A, 30mA, 3P+N

Ax-1~Az-3
Az-4~A2-6

9.14

GLOW-WIRE TEST

add

Small parts, where each surface lies completely
within a circle of 15 mm diameter, or where any
part of the surface lies outside a 15 mm diameter
circle and it is not possible to fit a circle of 8 mm
diameter on any of the surfaces, are not subjected
to the test of this subclause (see Figure Z7 for
diagrammatic representation).
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TEST SEQUENCE B

3+1 samples: 230V/240V, 63A, 30mA, 1P+N

B-1~ B-4

requirements for construction and operation

8.3

DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

RCCBs have adequate dielectric properties

9.7
MODIFY

TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

9.7.7.41
MODIFY

rated impulse withstand voltage [kV]:

4kV

see level of test laboratory [m]

test voltage (acc. Table 22, modified) [kV]:

97743
MODIFY

A first series of tests is made applying the impulse
voltage between the phase pole(s) and the neutral
pole (erpath) 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 (erpath)
of the RCCB

9.7.2
modify

Insulation resistance of the main circuit measured
between 30 and 60 min after this treatment with
500 V DC after 5 s:

B1
MQ]

B2
MO]

B3
MQ]

a) between the terminals which are electrically
connected together when the RCCB is in the
closed position...........ccooeeeeiiiiiiii e, >2 MQ

>500

>500

>500

b) between each pole and the others connected
together (electronic components, connected
between poles being disconnected)............... >2 MQ

>500

>500

>500

c) with the RCCB in the closed position, between all
poles connected together and the frame,
including a metal foil in contact with the outer
surface of the housing of insulation material but
with the terminal area kept free................ >5MQ

>500

>500

>500

d) between the frame and a metal foil in contact
with the inner surface of the lining of insulating
material ... > 5 MQ

N/A

9.7.3
modify

Dielectric strength of the main circuit measured with
an AC voltage (45-65Hz) for 1 min:

OK

OK

OK

OK

OK

OK

OK

OK

OK

N/A

No flashover or breakdown
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9.7.7.2 delete in table 16 the line beginning with “2,5” 4kV N/A
modify rated impulse withstand voltage [kV]:

see level of test laboratory [m] N/A

test voltage (acc. Table 16) [kVT]: N/A

A first series of tests is made applying the impulse N/A
voltage between the phase pole(s) and the neutral
pole {erpath) 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 N/A
impulse voltage between the phase pole(s),
connected together, and the neutral pole {orpath)
of the RCCB

9.23 Verification of ageing -
MODIFY

TEST SEQUENCE B e -
3+1 samples: 400V415V, 63A, 30mA, 3P+N

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 --
MODIFY

9.7.74.1 | rated impulse withstand voltage [kV]: 4kV -
MODIFY

see level of test laboratory [m] 5 --

test voltage (acc. Table 22, modified) [kV]: 6,2 =

9.7.74.3 A first series of tests is made applying the impulse
MODIFY |voltage between the phase pole(s) and the neutral
pole (erpath) 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 (erpath)
of the RCCB

9.7.2 Insulation resistance of the main circuit measured B5 B6 B7 -
modify between 30 and 60 min after this treatment with MQ] MQ] [MQ]
500 V DC after 5 s:

a) between the terminals which are electrically >500 >500 >500 P
connected together when the RCCB is in the
closed position .............evvvveieieiiiiiiiiiiiiiiinnns >2 MQ

b) between each pole and the others connected >500 >500 >500 P
together (electronic components, connected
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between poles being disconnected)............... >2 MQ

c) with the RCCB in the closed position, between
all
poles connected together and the frame,
including a metal foil in contact with the outer
surface of the housing of insulation material but
with the terminal area kept free................ >5MQ

>500

>500

>500

d) between the frame and a metal foil in contact
with the inner surface of the lining of insulating
material .......cceeeeeiiiii >5 MQ

N/A

9.7.3
modify

Dielectric strength of the main circuit measured
with an AC voltage (45-65Hz) for 1 min:

OK

OK

OK

OK

OK

OK

OK

OK

OK

N/A

No flashover or breakdown

9.7.7.2
modify

delete in table 16 the line beginning with “2,5”
rated impulse withstand voltage [kV]:

4kV

N/A

see level of test laboratory [m]

N/A

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

N/A

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

N/A

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

N/A

9.23
MODIFY

Verification of ageing

TEST SEQUENCE C
3 samples: 230V/240V, 63A, 30mA, 1P+N

C-1

TESTS C4

requirements for construction and operation

Mechanical and electrical endurance

RCCBs shall be capable of performing an adequate
number of mechanical and electrical operations.

9.10.3
modify:

After test:

a)

C1-0K
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C2-0K
C3-0K
b) C1-0K P
C2-0K
C3-0K
c) C1-0OK P
C2-0K
C3-0K
d) C1- N/A
C2-
C3-
TEST SEQUENCE C C-4 C-5 C6 -
3 samples: 400V/415V, 63A, 30mA, 3P+N
TESTS C+ -
requirements for construction and operation --
8.6 Mechanical and electrical endurance --
RCCBs shall be capable of performing an adequate P
number of mechanical and electrical operations.
9.10.3 After test: --
modify:
a) C4 - OK P
C5-0K
C6 - 0OK
b) C4 - OK P
C5-0K
C6 - OK
c) C4 - 0K P
C5-0K
C6 - OK
d) C4 - N/A
C5-
C6 -
TEST SEQUENCE D D-1 D-2 D-3 -

3 samples: 230V/240V, 63A, 30mA, 1P+N
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TEST Do

9.91
delete:

Formultiple-settings-of-lan-tests-are-made foreach
setting

9.1.7

addition acc. IEC
62423

Only applicable for RCCBs of type F:

(For Type B this test is replaced by the test of 9.2.

1.4.)

Verification of the correct operation in case of residual pulsating direct currents in

presence of a standing smooth direct current of 0,01 A

Test acc. 9.21.1.4 but the smooth direct current of
0,006 A replaced by 0,01 A

N/A

Verification of the correct operation in case of residual pulsating d.c. currents with

angle a = 0° superimposed by smooth direct current of 0,01 A:

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

30mA

N/A

- steady increase of pulsating d.c. current from zero
to: 2 Ian for Ian < 0,01 A with 2 1an /30 Als (mA)

N/A

-angle o = 0° (+/-) (/- TO MA) .eviviiiiiiiee :

D1 -
D2 -
D3 -

N/A

No value exceeds the relevant specified limiting

values

N/A

TEST D+

Requirements for construction and operation

8.12

RCCBs functionally dependent on line voltage

RCCBs functionally dependent on the line voltage
operate correctly between 0,85 and 1,1 UN

9.17

Verification of the behaviour of RCCBs opening automatically in case of failure of the

line voltage

DELETE 9.17, Only applicable for RCCBs of type F

9.17.1
replace by:

Limiting value of the line voltage Ux

Un applied to the line terminals and progressively
lowered to attain zero within about 30s until
automatic opening occurs (V)

D1 -
D2 -
D3 -

N/A

All values less than 0,7 Un

N/A

Tripping test:

N/A

Test voltage (V) .eeevee oo :
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Residual current 1,25.1aN .uuueeeieeeiiieeeee e 11,2508 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) | D1 - N/A
D2 -
D3 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage —
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off

Time interval between switching off and opening of --
the main contacts:

a) RCCBSs opening without delay N/A
- no value exceeds 0,5 s D1 - N/A
D2 -
D3 -
- no tripping shall occur if the voltage is switched |D1 - N/A
off for a time not exceeding 0,03 s D2 -
D3 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a --
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
gégﬁm o Applicable for RCCBs of type B and F: --
62423 Verification of behaviour in the case of inrush residual currents
Test acc. figure 2 N/A
all switches and RCCB in closed position N/A
pulse with a peak current of 10 Ian ............... (mA): N/A
Pulse on one pole chosen at random N/A
Six measurements: 3 times positive, 3 times negative N/A
Polarity changed after each test N/A
No tripping during test N/A
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géi:o'nic. IEC Applicable for RCCBs of type B and F:

62423
Verification of the correct operation for four-pole Type F RCCDs powered on two

poles only

Tests performed with a four-pole RCCB acc. 9.1.2, N/A
but only supplied between neutral terminal and

one-phase terminal chosen at random without load

%djz EC Applicable for RCCBs of type B and F: N/A

62423
Verification of the correct operation in case of

steady increase of composite residual current

starting composite residual current: N/A

Composite
Different frequency component values of test currents for calibration (RMS) starting current
value (RMS)

lat rated frequency l1kHz IF motor (10Hz) Ia -

0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian -

S1, S2 and RCCB in the closed position, residual N/A
current steady increase, starting from a value not
higher than the starting composite value to attain
the upper limit of residual operating current (1,4 1an)
within 30 s

- tripping current between 0,5 Ian and 1,4 Ian (MA)  |D1 - N/A
.............................................................................. : |D2 -
D3 -

?déi'nlcc. IEC Only applicable for RCCBs of type B: P

62423
Verification of the operating characteristics at the

reference temperature (20+5)°C

9.2.1.1
addition acc. IEC General —
62423

delete:

Formultiple-settings-of- lan-tests-are-made foreach —

setting
9.21.2

addition acc. IEC Verification of the correct operation in case of residual sinusoidal alternating currents --

62423

up to 1000 Hz
b) - .
delete: Additionaltestfortype-3- -

—mirimum-ner-actuating-time-(ms)at—44-+.-0-43-s=

R ¥

91123 | Verification of the rated residual making and B

breaking capacity (A): IAm
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9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
modify
= ) PR : |[D1-0K P
D2 - OK
D3 -OK
D) e : |D1-0K P
D2 - OK
D3 - OK
(o IO PSPPSR : |D1-0K P
D2 - OK
D3 - OK
A) o : |D1- N/A
D2 -
D3 -
No flashover or breakdown ..........cccccceviiriinnnnee. : |[D1-0K P
D2 - OK
D3 - OK
8.11 Test device
REPLACE
BY:
RCCBs provided with a test device
RCCBs with rated residual current of 30mA:
Ampere-turns produced whe_:n operating the test Ampere-turns: 46,8mA-turns
device do not exceed 1,66 times the ampere turns
produced by Ian 1,66 times the ampere-turns:
49,8 mA-turns
RCCBs with rated residual current other than 30mA: N/A
Ampere-turns produced when operating the test N/A
device do not exceed 2,5 times the ampere turns
produced by Ian
Not possible to energize the circuit on the load side N/A
by operating the test device when the RCCB is in
the open position
9.12.2 Mechanical impact P
test acc. 9.12.2.1 for all types, in addition by the --
tests of:
- 9.12.2.2 for RCCBs intended to be mounted on a P
rail and for all types of plug-in RCCBs designed for
surface mounting;
- 9.12.2.3 for plug-in type RCCBs, the holding in N/A
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Clause

Requirement + Test

Result - Remark

Verdict

position of which depends solely on their
connections.

9.12.2.2
replace by:

RCCB:s for rail mounting downward vertical force of
50 N for 1 min, upward vertical force of 50 N for
1 min

Plug-in RCCBs designed for surface mounting are
mounted complete with the appropriate means for
the plug-in connection but without cables being
connected and without any cover-plate.

N/A

RCCB shall not become loose during test and no
damage impairing its further use ...........cccccccoeee i

D1-0K
D2 -OK
D3 - OK

9.12.2.3
replace by:

Plug-in type RCCBs, the holding in position of
which depends solely on their connections, are
mounted, complete with the appropriate plug-in
base but without cables being connected and
without any cover-plate, on a vertical rigid wall. A
force of 20 N is applied to the RCCB portion at a
point equidistant between the plug-in connections,
without jerks for 1 min (see Figure Z4).

N/A

TEST SEQUENCE D
3 samples: 400V415V, 63A, 30mA, 3P+N

D-4 D-5 D-6

TEST Do

9.9.1
delete:

Formultiple-settings-of-lan-tests-are-made foreach
setting

9.1.7

addition acc. IEC
62423

Only applicable for RCCBs of type F:
(For Type B this test is replaced by the test of 9.2

1.4.)

Verification of the correct operation in case of residual pulsating direct currents in

presence of a standing smooth direct current of 0,01 A

Test acc. 9.21.1.4 but the smooth direct current of
0,006 A replaced by 0,01 A

N/A

Verification of the correct operation in case of residual pulsating d.c. currents with

angle o = 0° superimposed by smooth direct current of 0,01 A:

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

N/A

- steady increase of pulsating d.c. current from zero
to: 2 Ian for lan £ 0,01 A with 2 1an /30 A/s (mA)

N/A

-angle o = 0° (+/-) (- 10 MA) oot

D4 —
D5 —
D6 —

N/A
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No value exceeds the relevant specified limiting N/A
values
TEST D+« —
8 requirements for construction and operation -
8.12 RCCBs functionally dependent on line voltage --
RCCBs functionally dependent on the line voltage N/A
operate correctly between 0,85 and 1,1 UN
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of the -
line voltage
DELETE 9.17, Only applicable for RCCBs of type F --
9.17.1 Limiting value of the line voltage Ux N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
D4 - N/A
D5 -
D6 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) «oceveeeieieiiie e |V --
Residual current 1,25.1aN ....ooeeiiiiiiiiiiiee, 111,250 = A =
Time corresponding to value for lan in table 1 ==
No value exceeds the specified limiting values (ms) | D4 - N/A
D5 -
D6 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage --
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 s D4 - N/A
D5 -
D6 -
- no tripping shall occur if the voltage is switched |D4 - N/A
off for a time not exceeding 0,03 s D5 -
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D6 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a --
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
9.1.6 | Applicable for RCCBs of type B and F: -
62423 Verification of behaviour in the case of inrush residual currents
Test acc. figure 2 P
all switches and RCCB in closed position P
pulse with a peak current of 10 Ian ............... (mA): | 300mA P
Pulse on one pole chosen at random P
Six measurements: 3 times positive, 3 times negative |3 times positive, 3 times negative P
Polarity changed after each test P
No tripping during test Not trip P
(?23214 EC Applicable for RCCBs of type B and F:
Verification of the correct operation for four-pole Type F RCCDs powered on two
poles only
Tests performed with a four-pole RCCB acc. 9.1.2, |Neutral and Phase A P
but only supplied between neutral terminal and
one-phase terminal chosen at random without load
(?23212 EC Applicable for RCCBs of type B and F: P
Verification of the correct operation in case of
steady increase of composite residual current
starting composite residual current: _ 0,21An=6mA P
| at rated frequency l1kHz IF motor (10Hz) Ia =
0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian -
S1, S2 and RCCB in the closed position, residual P
current steady increase, starting from a value not
higher than the starting composite value to attain
the upper limit of residual operating current (1,4 1an)
within 30 s
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- tripping current between 0,5 Ian and 1,4 Ian (MA) | D4 — 32,0~32,5mA P
D6 — 32,0~32,2mA
Zggéiztzig'nlcc_ IEC Only applicable for RCCBs of type B: P
Verification of the operating characteristics at the
reference temperature (20+5)°C
agdénzio'nléglgc General --
Z:IBete: . .
For-multiplesettings-of-las-tests-are-made foreach -
setting
3221%5(; Verification of the correct operation in case of residual sinusoidal alternating currents --
up to 1000 Hz
b) . AdditionaHest-fortype-S: --
delete:
B&-
b6~
91123 Verification of the rated residual making and --
breaking capacity (A): IAm
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
modify
) NSO I 0 7S 6] ¢ P
D5 - OK
D6 - OK
) T ER £ 0 S 0] ¢ P
D5 - OK
D6 - OK
o TR I 0 7S 6] 4 P
D5 - OK
D6 - OK
) ool | DA N/A
D5 -
D6 -
No flashover or breakdown .............c.ccccvvevveeee...s. | D4 - OK P
D5 - OK
D6 - OK
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8.11 Test device -
REPLACE
BY:

RCCBs provided with a test device

RCCBs with rated residual current of 30mA:

Ampere-turns produced when operating the test Ampere-turns: 46,8mA-turns
device do not exceed 1,66 times the ampere turns '

produced by Ian 1,66 times the ampere-

turns:49,8 mA-turns
RCCBs with rated residual current other than 30mA: N/A
Ampere-turns produced when operating the test N/A

device do not exceed 2,5 times the ampere turns
produced by Ian

Not possible to energize the circuit on the load side N/A
by operating the test device when the RCCB is in
the open position

9.12.2 Mechanical impact P
test acc. 9.12.2.1 for all types, in addition by the --
tests of:

-9.12.2.2 for RCCBs intended to be mounted on a P

rail and for all types of plug-in RCCBs designed for
surface mounting;

- 9.12.2.3 for plug-in type RCCBs, the holding in N/A
position of which depends solely on their
connections.

9.12.2.2 RCCB:s for rail mounting downward vertical force of P
replace by: |50 N for 1 min, upward vertical force of 50 N for
1 min

Plug-in RCCBs designed for surface mounting are N/A
mounted complete with the appropriate means for
the plug-in connection but without cables being
connected and without any cover-plate.

RCCB shall not become loose during testand no | p4 _ oKk =)
damage impairing its further use ..........ccccoceeeeei
D5 - OK
D6 — OK
9.12.2.3 Plug-in type RCCBs, the holding in position of N/A

replace by: | which depends solely on their connections, are
mounted, complete with the appropriate plug-in
base but without cables being connected and
without any cover-plate, on a vertical rigid wall. A
force of 20 N is applied to the RCCB portion at a
point equidistant between the plug-in connections,
without jerks for 1 min (see Figure Z4).
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9.11.2.3c) wpon _
Tests "D2 D,-1 D,-2 D,-3
3 samples: 230V/240V, 63A, 30mA, 1P+N
modify: Test voltage 110% of rated phase to neutral 256V P
voltage for the pole exclusively for the neutral
9.7.3 Dielectric strength test of the main circuit at test P
voltage of 2 Un for 1 min:
= SRR D2-1-OK P
D2-2 - OK
D2-3 - OK
o) ST ROOTRNE D2-1-OK P
D2-2 - OK
D2-3 - OK
o) SRR D2-1-OK P
D2-2 - OK
D2-3 - OK
) e e D2-1 - N/A
D2-2 -
D2-3 -
No flashover or breakdown ............ccccceiiiiiinnll D2-1-0K P
D2-2 - OK
D2-3 - OK
9.24 Only applicable for RCCBs of type B: -
tas” "% | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current (ms)
D2-1-107 P
D2-2-114
D2-3 — 104
9.11.2.3c) wryou B
Tests "D2 D,-4 D,-5 D,-6
3 samples: 400V415V, 63A, 30mA, 3P+N
modify: Test voltage 110% of rated phase to neutral N/A
voltage for the pole exclusively for the neutral
9.7.3 Dielectric strength test of the main circuit at test P
voltage of 2 Un for 1 min:
= PR . |D2-4-0OK P
D2-5-0K
D2-6 - OK
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<) YOS . |D2-4-OK P
D2-5- 0K
D2-6 — OK
(o) . |D2-4-0K P
D2-5- 0K
D2-6 — OK
) e . |D2-4- N/A
D2-5 -
D2-6 -
No flashover or breakdown ...........ccccceviiiinieenne. . |D2-4-0K P
D2-5- 0K
D2-6 — OK
9.24 Only applicable for RCCBs of type B: -
tas '™ | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current (ms)
D2-4 — 108 P
D2-5-95
D2-6 — 101
TEST SEQUENCE E E-1 E.2 E-3 -
3 samples: 230V/240V, 63A, 30mA, 1P+N
9.11.2.4a) | Verification of the coordination at the rated 10kA --
conditional short-circuit current (A): Inc
modify: After the tests no damage impairing further use P
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
= TR . |[E1-0OK P
E2 - OK
E3 - OK
<) YOS . |[E1-0OK P
E2 - OK
E3-OK
o) IR . |[E1-0OK P
E2 - OK
E3-OK
) ettt . |E1- N/A
E2-
E3-
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No flashover or breakdown ............ccccovieiiniinenen. . |E1-0K P
E2 - OK
E3-0OK
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 N/A
replace by:
Un applied to the line terminals and progressively -
lowered to attain zero within about 30s until
automatic opening occurs (V)
E1- N/A
E2-
E3 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) ..cccoeeevicieieiiee el | V --
Residual current 1,25.1aN ..coeeevviiieeiiiiiiiiiieeeie [ 1,250 = A =
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) |E1 - N/A
E2-
E3-
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 s E1- N/A
E2 -
E3 -
- no tripping shall occur if the voltage is switched |E1 - N/A
off for a time not exceeding 0,03 s Eo .
E3-
b) RCCBSs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
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Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: | residual current, the neutral and one line terminal only being energized (replace the
title by)
9.11.2.2 Verification of the rated making and breaking 1000A B
capacity (A): IM oo :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test P
voltage of 2 Un for 1 min:
=) U . |E1-0K P
E2 - OK
E3 - 0K
) SO . |[E1-0OK P
E2 - OK
E3 - 0K
(o) . |E1-0K P
E2 - OK
E3-0OK
o ) TS . |E1- N/A
E2 -
E3 -
No flashover or breakdown ............ccccoecveviriinenen. . |E1-0K P
E2 - OK
E3-0OK
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 N/A
replace by:
Un applied to the line terminals and progressively -
lowered to attain zero within about 30s until
automatic opening occurs (V)
E1- N/A
E2 -
E3 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) .coooveeveiiiiieeeee el |V --
Residual current 1,25.1aN ....ceoiviieeiiiiiiiiiiiiee 1 [ 1,250 = A ==
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Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) |E1 - N/A
E2 -
E3 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of -
the main contacts:
a) RCCBSs opening without delay -
- no value exceeds 0,5 s E1- N/A
E2 -
E3 -
- no tripping shall occur if the voltage is switched |E1 - N/A
off for a time not exceeding 0,03 s E2 -
E3 -
b) RCCBs opening with delay --
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: | residual current, the neutral and one line terminal only being energized (replace the
title by)
TEST SEQUENCE E E-4 E-5 E-6 -
3 samples: 400V415V, 63A, 30mA, 3P+N
9.11.2.4a) |Verification of the coordination at the rated 10KkA -
conditional short-circuit current (A): Inc
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
A) e . |E4-0OK P
E5 - OK
E6 — OK
) . |E4-0K P
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E5 - OK
E6 — OK
o3 SR E4 - OK P
E5 - OK
E6 — OK
) e . |EB4- N/A
E5 -
E6 -
No flashover or breakdown ..........ccccccoviiieriennne. . |[E4-0OK P
E5 - OK
E6 — OK
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 N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
E4 - N/A
E5 -
E6 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) ..ooo e, \% --
Residual current 1,25.0aN ...cooevveeeeiieeieieeeee e 1,25.Ian = A -
Time corresponding to value for lan in table 1 ==
z\lnc])s\;alue exceeds the specified limiting values E4 - N/A
E5 -
E6 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening -
of the main contacts:
a) RCCBSs opening without delay N/A
- no value exceeds 0,5 s N/A
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E5 -
E6 -
- no tripping shall occur if the voltage is switched | g4 _ N/A
off for a time not exceeding 0,03 s
E5 -
E6 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
9.11.2.2 | Verification of the rated making and breaking 10004 -
capacity (A): IM ..o, :
modify: After the tests no damage impairing further use P
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
= PSS . |E4-0OK P
E5 - OK
E6 — OK
o) PSS . |E4-0OK P
E5 - OK
E6 — OK
Lo IR . |E4-0OK P
E5 - OK
E6 — OK
) ettt . |E4- N/A
E5 -
E6 -
No flashover or breakdown ............cccocvevirinienen. . |E4-0OK P
E5 - OK
E6 — OK
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 N/A
replace by:
Un applied to the line terminals and progressively -
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lowered to attain zero within about 30s until
automatic opening occurs (V)
E4 - N/A
ES -
E6 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) ..oooocvieeeie e, \% -~
Residual current 1,25 1N ..eeeveiiiiiiiiiieeee 1,25.an = A ==
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values E4 - N/A
(ms)
E5 -
EG6 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening --
of the main contacts:
a) RCCBs opening without delay --
- no value exceeds 0,5 s E4 - N/A
E5 -
E6 -
- no tripping shall occur if the voltage is switched |g4 . N/A
off for a time not exceeding 0,03 s
E5 -
E6 -
b) RCCBSs opening with delay --
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the

TEST SEQUENCE F
3 samples: 230V/240V, 63A, 30mA, 1P+N

F-1 F-2
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9.11.2.4b) | Verification of the coordination at the rated making 1000A -
and breaking capacity (A): ImM ......ccccceviiiiiiinen, :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
) S F1-0OK P
F2 — OK
F3 - OK
o) SO F1-0K P
F2 - OK
F3 - OK
(o) SRS F1-OK P
F2 - OK
F3 - OK
) e s F1- N/A
F2 -
F3 -
No flashover or breakdown ...........ccccoceiiiiiieenns . |[F1-0K P
F2 - OK
F3 - OK
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 N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
F1 - N/A
F2 -
F3-
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V)..oceeeeiiiieieie e Vv --
Residual current 1,25.0AN ... cveeeeeiieeeeeeeee e 111,25.1an = A -
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) |F1 - N/A
F2 -
F3 -
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Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 s F1- N/A
F2 -
F3 -
- no tripping shall occur if the voltage is switched |F1 - N/A
off for a time not exceeding 0,03 s Fo .
F3 -
b) RCCBSs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: | residual current, the neutral and one line terminal only being energized (replace the
title by)
9.11.2.4c) |Verification of the coordination at the rated 10kA -
conditional residual short-circuit current (A): l1Ac . :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
) USSR F1-0OK P
F2 - OK
F3-0OK
) NPT OO F1-OK P
F2 - OK
F3-0OK
o) SRS F1-0OK P
F2 - OK
F3-0OK
) OO F1- N/A
F2 -
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F3 -
No flashover or breakdown ...........ccccoceiiiiiiennnne . |F1-0OK P
F2 — OK
F3 - OK
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 N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
F1- N/A
F2 -
F3-
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V)..cceeeeiiiei e Vv --
Residual current 1,25.0aN .uueiiieeiieeeeeeeeee e 111,25 a8 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) |F1 - N/A
F2 -
F3-
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 s F1- N/A
F2 -
F3 -
- no tripping shall occur if the voltage is switched |F1 - N/A
off for a time not exceeding 0,03 s Fo .
F3-
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A

TRF No. IEC62423C




Page 245 of 287

Report No. 2506B1061SHA-001

EN 62423
Clause Requirement + Test Result - Remark Verdict
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
TEST SEQUENCE F Fed F.5 F6 -
3 samples: 230V/240V, 16A, 300mA, 1P+N
9.11.2.4b) |Verification of the coordination at the rated making 1000A B
and breaking capacity (A): ImM .....ccocoviiiiiiee :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
) S F4 — OK P
F5 - OK
F6 — OK
o) SR F4 - OK P
F5 - OK
F6 — OK
o) ST F4 - OK P
F5 - OK
F6 — OK
o ) TSP F4 - N/A
F5 -
F6 -
No flashover or breakdown ..........cccccoviieiiiinnenn. . |F4-0OK P
F5 - OK
F6 — OK
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 N/A
replace by:
Un applied to the line terminals and progressively -
lowered to attain zero within about 30s until
automatic opening occurs (V)
Fa - N/A
F5 -
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F6 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) .coooeeeiiii e |V --
Residual current 1,25.1aN.....ooooiiiiiiiiiiiiee, 11,2508 = A =
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) | g4 - N/A
F5 -
F6 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBSs opening without delay N/A
- no value exceeds 0,5 s F4 - N/A
F5 -
F6 -
- no tripping shall occur if the voltage is switched |4 _ N/A
off for a time not exceeding 0,03 s
F5 -
F6 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
9.11.2.4c) |Verification of the coordination at the rated 10kA B
conditional residual short-circuit current (A): I1Ac . :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
F4 — OK P

@) ettt e e e aa e e s e ——raaaas :

TRF No. IEC62423C




Page 247 of 287 Report No. 2506B1061SHA-001

EN 62423
Clause Requirement + Test Result - Remark Verdict
F5 - OK
F6 — OK
<) YT . |F4-0OK P
F5 - OK
F6 — OK
o) I PRI . |F4-0K P
F5-0OK
F6 — OK
) e . |F4- N/A
F5 -
F6 -
No flashover or breakdown ............ccccoeviiiininennn . |F4-0OK P
F5- 0K
F6 — OK
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 N/A
replace by:
Un applied to the line terminals and progressively -
lowered to attain zero within about 30s until
automatic opening occurs (V)
F4 - N/A
F5 -
F6 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) ..cooe oo |V --
Residual current 1,25.0aN ..cccooveviieieeeeeeeeeeeeee 11,2508 = A -
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) | g4 _ N/A
F5 -
F6 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
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the main contacts:
a) RCCBSs opening without delay N/A
- no value exceeds 0,5 s F4 - N/A
F5 -
F6 -
- no tripping shall occur if the voltage is switched |4 . N/A
off for a time not exceeding 0,03 s
F5 -
F6 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
TEST SEQUENCE F F.7 F8 F-9 -
3 samples: 400V415V, 63A, 30mA, 3P+N
9.11.2.4b) | Verification of the coordination at the rated making 1000A B
and breaking capacity (A): ImM ......cccccoveriiiineenn :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
= PRI . |F7-0OK P
F8 — OK
F9 - OK
<) YT T . |F7-0OK P
F8 — OK
F9 — OK
o) ST . |F7-0OK P
F8 — OK
F9 — OK
) e . |F7- N/A
F8 -
F9 -
No flashover or breakdown ...........cccccoevcivinnenne. . |F7=0OK P
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F8 — OK
F9 — OK
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 N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
F7 - N/A
F8 -
F9 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) .cooooeeeiiiiie e Vv --
Residual current 1,25.0aN ..ccooevveeieeeeeeeeeeeeee e 111,258 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) |7 . N/A
F8 -
F9 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBSs opening without delay N/A
- no value exceeds 0,5 s F7 - N/A
F8 -
F9 -
- no tripping shall occur if the voltage is switched |7 _ N/A
off for a time not exceeding 0,03 s
F8 -
F9 -
b) RCCBSs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
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No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
9.11.2.4c) |Verification of the coordination at the rated 10kA B
conditional residual short-circuit current (A): lAc . :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test P
voltage of 2 Un for 1 min:
) S F7 - OK P
F8 — OK
F9 — OK
) OO F7 - OK P
F8 — OK
F9 — OK
o) ST F7 - OK P
F8 — OK
F9 — OK
o ) TSP F7 - N/A
F8 -
F9 -
No flashover or breakdown ............ccccovcveverinnenn. . |F7T-0OK P
F8 — OK
F9 — OK
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 N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
E7- N/A
F8 -
F9 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) .coooeeeieiiee e Vv --
Residual current 1,25.0AN . ccoeveeeieiieeeeeeeeeeeeeee 111,25.1an = A -
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Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) |7 . N/A
F8 -
F9 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBSs opening without delay N/A
- no value exceeds 0,5 s F7 - N/A
F8 -
F9 -
- no tripping shall occur if the voltage is switched | g7 N/A
off for a time not exceeding 0,03 s
F8 -
F9 -
b) RCCBSs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
TEST SEQUENCE F F-10 F-11 F12 -
3 samples: 400V415V, 16A, 300mA, 3P+N
I I . 1000A --
9.11.2.4b) | Verification of the coordination at the rated making
and breaking capacity (A): ImM .....ccoccveiiiiieee :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
@) e e e e . |[F10-0K P
F11-0OK
F12 - OK
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) OO F10-0OK P
F11-0OK
F12-0OK
o) ST F10 - OK P
F11-0OK
F12-0OK
) e F10 - N/A
F11 -
F12 -
No flashover or breakdown ...........ccccoeviiiinnenne . |F10-0K P
F11-0OK
F12 - OK
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 N/A
replace by:
Un applied to the line terminals and progressively -
lowered to attain zero within about 30s until
automatic opening occurs (V)
F10 - N/A
F11 -
F12 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) .cooooeeeiiiiie e |V --
Residual current 1,25.0aN ...cooivveeveeeeeeeeieeeeee e 111,25.0an = A -
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) | 10 - N/A
F11 -
F12 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBSs opening without delay N/A
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- no value exceeds 0,5 s F10 - N/A
F11 -
F12 -
- no tripping shall occur if the voltage is switched  |gqq . N/A
off for a time not exceeding 0,03 s
F11 -
F12 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
9.11.2.4c) | Verification of the coordination at the rated 10KA -
conditional residual short-circuit current (A): I1Ac . :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
=) ST F10-OK P
F11-0OK
F12-0OK
o) SR . |F10-0K P
F11-0OK
F12-0OK
C) et . |F10-0OK P
F11 - OK
F12 - OK
) ettt . |F10- N/A
F11 -
F12 -
No flashover or breakdown ..........cccccvviieiirinnenn. . |F10-0K P
F11 - OK
F12 - OK
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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 N/A
replace by:
Un applied to the line terminals and progressively --
lowered to attain zero within about 30s until
automatic opening occurs (V)
F10 - N/A
F11 -
F12 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test voltage (V) .coooeeeiiiiei e |V --
Residual current 1,25.0aN ..ccooevveeieeieeeeeeeeeeee e 111,25.0an = A -
Time corresponding to value for Ian in table 1 ==
No value exceeds the specified limiting values (ms) | 10 - N/A
F11 -
F12 -
Not possible to close the apparatus by manual N/A
operating means below Ux
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Un and line voltage, then N/A
switched off
Time interval between switching off and opening of --
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 s F10 - N/A
F11 -
F12 -
- no tripping shall occur if the voltage is switched |g1qq - N/A
off for a time not exceeding 0,03 s
F11 -
F12 -
b) RCCBSs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCBs classified 4.1.2.1b): switch off at Un N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
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9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace the
title by)
modify: -
y TEST SEQUENCE G G-1 G-2 G-3
3 samples: 230V/240V, 63A, 30mA, 1P+N
9.22 Verification of reliability P
9.22.1 Climatic test
modify: -
7 TEST SEQUENCE G G-4 G5 G-6
3 samples: 230V/240V, 16A, 300mA, 1P+N
9.22 Verification of reliability
9.22.1 Climatic test
modify: -
7 TEST SEQUENCE G G-7 G-8 G-9
3 samples: 400V415V, 63A, 30mA, 3P+N
9.22 Verification of reliability
9.22.1 Climatic test

modify: | TEST SEQUENCE G S e -
3 samples: 400V415V, 16A, 300mA, 3P+N

9.22 Verification of reliability
9.22.1 Climatic test
TEST SEQUENCE "G¢" Gi-1 Gi-2 Gi-3

(add the new test sequence)
3 samples: 400V415V, 63A, 30mA, 3P+N

8 requirements for construction and operation
add: Behaviour of RCCBs at low ambient air temperature
8.Z1
RCCBs for use between -25°C and +40°C operate P
reliably at low ambient air temperature
add: Verification of the correct operation at low ambient air temperature for RCCBs for --
9.Z1 use at temperatures between
-25° C and +40° C
RCCBs mounted in enclosure with degree of P
protection IP 55 and connected for normal use
RCCBs in a test chamber at +23°C + 2°C and P
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rH 90% + 3%
RCCBs in ON-position without load P
Five test cycles performed acc. to figure Z6 P
No tripping during cycles P
At the end of last 6 h period at -25°C an a.c. P
residual current is passed through one pole (see
figure 4a)

- general type: -
break time (ms) at 1,25 Ian not exceeding the G1-1-105 P
value for Ian in table 1 G1-2—94

G1-3-98

- S-type: -
break time (ms) at 2,5 Ian not exceeding the G1-1 - N/A
value for 2 Ian in table 1 G1-2 -

G1-3 -
Additionally for RCCBs of type A: --
Break time with pulsating d.c. residual currents of --
- 1,25 Ian (general type) P
-2,5 Ian (S-type) N/A
Multiplied by: --
1,4 for Ian > 0,01 A (ms) G1-1-65 P
G1-2-76
G1-3-61
2 forlan<0,01 A (ms) G1-1 - N/A
G1-2 -
G1-3 -
at a. = 0°el (test circuit figure 4b) P
9.24 Only applicable for RCCBs of type B: -
s ¥ 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current
G1-1-92 P
G1-2 - 87
G1-3-95
After test possible to switch on the RCCB without P
presence of residual current
TEST SEQUENCE "G/" Gi-4 G1-5 G1-6 -

(add the new test sequence)
3 samples: 400V415V, 16A, 300mA, 3P+N
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8 requirements for construction and operation --
add: Behaviour of RCCBs at low ambient air temperature --
8.Z1
RCCBs for use between -25°C and +40°C operate P
reliably at low ambient air temperature
add: Verification of the correct operation at low ambient air temperature for RCCBs for --
9.71 use at temperatures between
-25° C and +40° C
RCCBs mounted in enclosure with degree of P
protection IP 55 and connected for normal use
RCCBs in a test chamber at +23°C + 2°C and P
rH 90% + 3%
RCCBs in ON-position without load P
Five test cycles performed acc. to figure Z6 P
No tripping during cycles P
At the end of last 6 h period at -25°C an a.c. P
residual current is passed through one pole (see
figure 4a)
- general type: --
break time (ms) at 1,25 Ian not exceeding the G1-4-35 P
value for Ian in table 1 G1-5 — 41
G1-6 — 38
- S-type: --
break time (ms) at 2,5 Ian not exceeding the G1-4 - N/A
value for 2 Ian in table 1 G1-5 -
G1-6 -
Additionally for RCCBs of type A: --
Break time with pulsating d.c. residual currents of --
- 1,25 Ian (general type) P
-2,5 Ian (S-type) N/A
Multiplied by: --
1,4 for Ian > 0,01 A (ms) G1-4 - 25 P
G1-5-26
G1-6 — 32
2 forlan<0,01 A (ms) G1-4 - N/A
G1-5 -
G1-6 -
at a = 0°el (test circuit figure 4b) P
9.24 Only applicable for RCCBs of type B: -

addition acc. IEC
62423

The RCCB shall trip with a test current of 2,5 lan
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with smooth direct current
G1-4-90 P
G1-5-92
G1-6 — 92
After test possible to switch on the RCCB without P
presence of residual current
9.2.5 . P --
add: Electromagnetic Compatibility (EMC)
TEST SEQUENCE "H" H1 H2 H3 --
3 samples: 400V415V, 63A, 30mA, 3P+N
EN 61543: See report 2506B1062SHA --
Table 4-T |Harmonics, interharmonics -
1.1
Table 4-T | Signalling voltage --
1.2
Add:
Table 5-T | Conducted unidirectional transients of the ms and us time scale --
2.3
T2.3b During the test RCCB no trip P
Add:
Add: After the test, RCCB trip with a smooth direct test P
current of 2.5 IAn (ms) according to 9.2.4
TEST SEQUENCE "I" " 12 13 --
3 samples: 400V415V, 63A, 30mA, 3P+N
EN 61543: See report 2506B1062SHA --
Table 5-T | Conducted sine-wave voltages or currents --
2.1
Add: During the test RCCB no trip at continuously P
applied smooth direct current of 0,2 IAn
Add: During the test RCCB trip with a smooth direct P
current of 2,5 IAn
Table 5-T |Radiated high-frequency phenomena --
25
Add: During the test RCCB remain closed at P
continuously applied smooth direct current of 0,2
IAn
Add: During the test RCCB trip with a smooth direct P
current of 2,5 |An
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Table 5-T | Fast transients (burst) --
2.2
Add: During the test RCCB no trip
Add: After the test, RCCB trip with a smooth direct test P

current of 2.5 |An (ms) according to 9.2.4

TEST SEQUENCE "J" J1 J2 J3 -

3 samples: 400V415V, 63A, 30mA, 3P+N
EN 61543: See report 2506B1062SHA --

Table 5-T | Conducted common mode disturbances in the frequency range lower than 150 kHz --
2.6

Add: The RCCB remain closed at continuously applied P
smooth direct current of 0,2 IAn

Add: The RCCB trip with a smooth direct current of 2,5 P
IAn

Table 6-T |Electrostatic discharges -

3.1

Add: During the test RCCB may trip

Add: After each tripping RCCB is reclosed

Add: After the test, RCCB trip with a smooth direct test P

current of 2.5 IAn (ms) according to 9.2.4
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ANNEX A (NORMATIVE)
Number of samples to be submitted and test sequences to be applied for verification of conformity for Type F RCCBs
Table A.1 - Test sequences
Test sequence Clause or subclause Additional tests acc. to Test ( or inspection)
acc. to EN 61008-1 and EN 62423
EN 61008-2-1
A1 6 6 Marking
8.1.1 No General
8.1.2 No Mechanism
9.3 No Indelibility of marking
8.1.3 No Clearance and creepage distances (external parts only)
9.15 No Trip free mechanism
9.4 No Reliability of screws, current-carrying parts and connections
9.5 No Reliability of terminals for external conductors
9.6 No Protection against electric shock
9.13.1 No Resistance to heat
9.13.2,9.13.3 No Resistance to heat
8.1.3 No Clearances and creepage distances (internal parts)
9.25 No Resistance to rusting
Az 9.14 No Resistance to abnormal heat and to fire
B 9.7 No Dielectric properties
9.8 No Temperature-rise
9.20 No Resistance of insulation against impulse voltages
9.22.2 No Reliability at 40°C
9.23 No Ageing of electronic components
C 9.10 No Mechanical and electrical endurance
Do 9.9 No Residual operating characteristics
- 9.1.2 Verification of the correct operation in case of steady increase of composite residual current
- 9.1.3 Verification of the correct operation in case of sudden appearance of composite residual
D current
9.9.3 9.1.7 Type A residual current devices
D+ 9.19 9.15 Unwanted tripping
Behaviour in the case of surge currents
--- 9.1.6 Behaviour in the case of inrush residual currents
- 9.14 Correct operation of RCD powered on two poles only
9.11.2.3 a)b) No Performance at lam
9.16 No Test device
9.12 No Resistance to mechanical shock and impact
9.18 No Non-operating current under overcurrent conditions
D2 9.11.2.3¢c) No Verification of the suitability of RCCBs for use in IT-systems
E 9.11.24 a) No Coordination at Inc
9.11.2.2 No Performance at Im
F 9.11.2.4b) No Coordination at Im
9.11.24¢c) No Coordination at lac
Go 9.22.1 No Reliability (climatic tests)
Gi 9.21 No Verification of correct operation at low ambient air temperature of RCCBs for use in the
range of -25°C to +40°C
H? EN 61543 Table 4 -T1.1 No Harmonics, interharmonics
EN 61543 Table 4 -T1.2 No Signalling voltage
EN 61543 Table 5 -T2.3 No Conducted unidirectional transients of the ms and ps time scale
EN 61543 Table 5 -T2.1 No Conducted oscillatory voltages or currents
EN 61543 Table 5 -T2.5 No Radiated high-frequency phenomena
EN 61543 Table 5 -T2.2 No Conducted unidirectional transients of the ns time scale (burst)
J EN 61543 Table 5 - T2.6 No Conducted common mode disturbances in the frequency range lower than 150 kHz
EN 61543 Table 6 -T3.1 No Electrostatic discharges
a) For devices containing a continuously operating oscillator, the test of CISPR 14-1 shall be carried out on the samples prior to the tests of this sequence.
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ANNEX C (NORMATIVE)

Number of samples to be submitted and test sequences to be applied for verification of conformity for Type B RCCBs
Table C.1 - Test sequences

Test Clause or subclause Additional tests Test ( or inspection)
sequence acc. to EN 61008-1 and EN acc. to
61008-2-1 EN 62423
A 6 6 Marking
8.1.1 No General
8.1.2 No Mechanism
9.3 No Indelibility of marking
8.1.3 No Clearance and creepage distances (external parts only)
9.15 No Trip free mechanism
9.4 No Reliability of screws, current-carrying parts and connections
9.5 No Reliability of terminals for external conductors
9.6 No Protection against electric shock
9.13.1 9.24 Verification of the RCD after test sequence, Resistance to heat
9.13.2,9.13.3 No Resistance to heat
8.1.3 No Clearances and creepage distances (internal parts)
9.14 No Resistance to abnormal heat and to fire
B 9.7 No Dielectric properties
9.8 No Temperature-rise
9.20 No Resistance of insulation against impulse voltages
9.22.2 No Reliability at 40°C
9.23 No Ageing of electronic components
-- 9.24 Verification of the RCD after test sequence
C 9.10 No Mechanical and electrical endurance
-- 9.24 Verification of the RCD after test sequence
Do 9.9 No Residual operating characteristics
--- 9.1.2 Verification of the correct operation in case of steady increase of composite residual current
- 9.1.3 Verification of the correct operation in case of sudden appearance of composite residual
D current
- 9.21.71 Verification of the correct operation in case of residual smooth direct current without load for
ratings of /an not tested in D4
9.9.3 9.1.7 Type A residual current devices
D4 9.17 No Behaviour in case of failure of the line voltage
9.19 9.1.5 Behaviour in the case f surge currents
- 9.1.6 Behaviour in the case of inrush residual currents
- 9.1.4 Correct operation for RCD powered on two poles only
- 9.23 Correct operation for RCD powered on two poles only
- 9.2.1 Type B residual current devices
- 9.2.2 Tests at temperature limits
9.11.2.3 a)b) No Performance at lsm
9.16 No Test device
9.12 No Resistance to mechanical shock and impact
9.18 No Non-operating current under overcurrent conditions
- 9.24 Verification of the RCD after test sequence
D2 9.11.23¢) No Verification of the suitability of RCCBs for use in IT-systems
- 9.2.4 Verification of the RCD after test sequence
E 9.11.24 a) No Coordination at Inc
9.11.2.2 No Performance at Im
-- 9.24 Verification of the RCD after test sequence
F 9.11.2.4 b) No Coordination at Im
9.11.24¢) No Coordination at lac
- 9.2.4 Verification of the RCD after test sequence
Go 9.22.1 No Reliability (climatic tests)
- 9.24 Verification of the RCD after test sequence
Gi 9.21 No Verification of correct operation at low ambient air temperature of RCCBs for use in the range
of -25°C to +40°C
- 9.2.4 Verification of the RCD after test sequence
H?2 EN 61543 Table 4 -T1.1 No Harmonics, interharmonics
EN 61543 Table 4 -T1.2 No Signalling voltage
EN 61543 Table 5 -T2.3 No Conducted unidirectional transients of the ms and ps time scale
| EN 61543 Table 5 -T2.1 No Conducted oscillatory voltages or currents
EN 61543 Table 5 -T2.5 No Radiated high-frequency phenomena
EN 61543 Table 5 -T2.2 No Conducted unidirectional transients of the ns time scale (burst)
J EN 61543 Table 5 - T2.6 No Conducted common mode disturbances in the frequency range lower than 150 kHz
EN 61543 Table 6 -T3.1 No Electrostatic discharges

a)  For devices containing a continuously operating oscillator, the test of CISPR 14-1 shall be carried out on the samples prior to the tests of this sequence.
b)  This test may be done on separate samples.
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replace table A.2 by:
Table A.2 - Number of samples for full test procedure
Test sequence 2@ Number of samples Minimum number of Maximum number of
accepted samples b samples for repeated
tests ©
Aq 1 1 -
Az 3 2 3
B 3 2 3
3 2 3
D 3 24 3
D2 3 3 3
E 3 24 3
3 2d 3
Go 3 2 3
G+ 3 2 3
He 3 2 3
le 3 2 3
Je 3 2 3

a) In total a maximum of three test sequences may be repeated.

b) It is assumed that a sample which has not passed a test has not met the requirements due to
workmanship or assembly defects which are not representative of the design.

c) In the case of repeated tests, all test results must be acceptable.

d) All samples shall meet the requirements in 9.9.2.1,9.9.2.2,9.9.2.3, 9.9.2.4,9.9.2.5 and 9.11.2.3,
as appropriate. In addition, permanent arcing or flashover between poles or between poles and
frame shall not occur in any sample during tests of 9.11.2.2,9.11.2.4 a), 9.11.2.4 b) or 9.11.2.4 ¢).

e) At the manufacturer’s request, the same set of samples may be subjected to more than one of
these test sequences.
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replace table A.3 by:
Table A.3 - Number of samples for simplified test procedure
Test sequence Number of samples according to the number of poles 9
2-poles ®9 3-poles 901 4-poles ©
A 1 max. rating In 1 max. rating In 1 max. rating Iy
min. rating lan min. rating Ian min. rating lan
Ay 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating Ian min. rating lan
B 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating Ian min. rating Ian min. rating lan
C 3 max. rating In 3 max. rating In 3 max. rating In
min. rating Ian min. rating Ian min. rating Ian
Do + D4 3 max. rating Iy 3 max. rating In 3 max. rating In
min. rating lan min. rating Ian min. rating Ian
Do 1 for all other ratings of Ixn
D, 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating Ian min. rating Ian min. rating Ian
E 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating Ian min. rating Ian min. rating Ian
F 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating lan min. rating lan min. rating Ian
3 min. rating In 3 min. rating In 3 min. rating In
max. rating lan max. rating lan max. rating lan
Go? 3 max. rating In 3 max. rating In 3 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
Gy M 3 max. rating In 3 max. rating In 3 max. rating Iy
min. rating Ian min. rating lan min. rating Ian
3 min. rating Iy 3 min. rating Iy 3 min. rating In
max. rating lan max. rating Ian max. rating Ian
H 3 M samples of the same
rating
In chosen at random
min. rating Ian
3 M samples of the same
rating
In chosen at random
min. rating Ian
J 3 M samples of the same
rating
In chosen at random
min. rating Ian
a) If a test is to be repeated according to the minimum performance criteria of clause A.2, a new set of samples is used for the
relevant test. In the repeated test all test results must be acceptable.
b) If only 3-pole or 4-pole RCCBs are submitted, this column shall also apply to a set of samples with the smallest number of
poles.
c) deleted
d) deleted
e) deleted
f) This column is omitted when 4-pole RCCBs have been tested.
g) If only one value of |y is submitted, min. rating Ian and max. rating I are replaced by Ixn.
h) Only the highest number of pole.
i) deleted
j) If the requirements t test max. rating Iy and minimum rating Iay does not cover all the possible range of RCBOs, the
minimum Iy shall in any case be chosen for the test
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ANNEX J -
Particular requirements for RCCBs with screwless type terminals for external
copper conductors
J.A THIS ANNEX APPLIES TO RCCBS WITHIN THE SCOPE OF CLAUSE 1, EQUIPPED -
modify: WITH UNIVERSAL SCREWLESS TERMINALS, FOR CURRENT NOT EXCEEDING
20 A PRIMARILY SUITABLE FOR CONNECTING UNPREPARED (SEE J.3.6)
COPPER CONDUCTORS OF CROSS-SECTION UP TO 4 MM>2,
J.6 MARKING --
modify:
non-universal terminals (if accepted by Special N/A
National Conditions):
terminals for rigid-solid conductors marked by “sol” N/A
terminals for rigid (solid and stranded) conductors N/A
marked by “r”
terminals for flexible conductors marked by “f’ N/A
ANNEX K -
Particular requirements for RCCBs with flat quick-connect terminations
K.8.2.2 The nominal width of the male tab is 6,3 mm and the N/A
modify- thickness 0,8 mm, applicable to rated currents up to
Y. and including 16 A.
NOTE+Theuse-forrated-currentsup-to-and
X 'I'
ANNEX L -
Specific requirements for RCCBs with screw-type terminals for external
untreated aluminium conductors and with aluminium screw-type terminals for
use with copper or with aluminium conductors
DELETE ANNEX L N/A
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ANNEX ZB --
Special national conditions
Special national conditions acc EN 62423: --
Netherlands | All tests together with these requirements apply for 2 pole type B RCCB for use in TN N/A
and TT distribution systems for protection of line and neutral circuits (L-N)
8.2.1.4 Add to this clause the following text (Not applicable for 2 pole devices L-N) N/A
8.2.1.5 Add to this clause the following text (Not applicable for 2 pole devices) N/A
8.2.1.6 Add to this clause the following text (Not applicable for 2 pole devices) N/A
8.2.1.8 Add the following new subclause: N/A
8.2.1.8 Residual pulsating direct currents originating from a single phase inverter N/A
circuit connected to the supply system
2 pole type B RCCBs shall operate in response to a steady increase of residual N/A
pulsating direct currents resulting from an inverter connected to the supply system
within the limits of the composed residual current according to table 3 between the
values la1and laz2.
2 pole type B RCCBs shall operate in response to a sudden appearance of residual N/A
pulsating direct currents resulting from an inverter connected to the supply system
within the time limits specified in table 3 for the currents Ia2, a3z and > la 4.
Compliance is checked by the test of 9.2.1.8.1 and 9.2.1.8.2. N/A
Table 3: N/A
Standard values of break time (s) at a residual current composed by a smooth dc current and a
half wave rectified sinusoidal current having opposite polarity
In4 Inz Ins Ins
Smooth residual current +1.5 Ian +3 I +6 Inn +15 Inn
Half wave sinusoidal
residual current (peak - 1,125 Ian -2,25 Ian -4.5 Ian -11,25 Ian
value)
Break time L.
Non-tripping 0,3 0,15 0,04
9.21.7 modify the heading reading: --
Verification of the correct operation of 3 and 4 pole type B RCCBs in case of residual
smooth direct current
0218 Add a following new clause: -
Verification of the correct operation of 2 pole type B RCCBs in case of residual direct
currents when protecting a single phase inverter circuit connected to the supply
RCCB connected as shown in Figure 1 and supplied N/A
with rated voltage
9.2.1.8.1 Slowly rising residual pulsating current --
Test circuit connected to line and neutral terminal or N/A
if applicable to the line terminals, the RCCD and S1
being closed
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The test currents /1 and 2 are set to: 0,2 x the values N/A
as given for the tripping current /a 2.
h: (0,2 x 3 Ian ) = 0,6 Ian smooth dc A N/A
l2: (0,2 x 2,25 Ian) = 0,45 X Ian peak (half wave sinusoidal) A N/A
no tripping D1 - N/A
D2 -
D3 -
h: (0,3 x 3 Ian ) = 0,9 Ian smooth dc A N/A
l2: (0,3 x 2,25 Ian) = 0,675 X Ian peak (half wave sinusoidal) A N/A
no tripping D1 - N/A
D2 -
D3 -
111 (0,4 x 3 Ian ) = 1,2 Ian sSmooth dc A N/A
l2: (0,4 x 2,25 Ian) = 0,9 X Ian peak (half wave sinusoidal) A N/A
no tripping D1 - N/A
D2 -
D3 -
111 (0,5 x 3 Ian ) = 1,5 Ian smooth dc A N/A
l2: (0,5 X 2,25 Ian) = 1,125 X Ipn peak (half wave sinusoidal) | A N/A
no tripping D1 - N/A
D2 -
D3 -
tripping D1 - N/A
D2 -
D3 -
h: (0,6 x 3 Ian ) = 1,8 Ian smooth dc A N/A
I2: (0,6 x 2,25 Ian) = 1,35 X Ian peak (half wave sinusoidal) A N/A
no tripping D1 - N/A
D2 -
D3 -
tripping D1 - N/A
D2 -
D3 -
I (0,7 x 3 Ian ) = 2,1 Ian SMoOth dc A N/A
I2: (0,7 X 2,25 Ian) = 1,575 X Ian peak (nalf wave sinusoidal) | A N/A
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no tripping D1 - N/A
D2 -
D3 -
tripping D1 - N/A
D2 -
D3 -
I: (0,8 x 3 Ian ) = 2,4 Ian sSmooth dc A N/A
I2: (0,8 x 2,25 Ian) = 1,8 X Ian peak (half wave sinusoidal) A N/A
no tripping D1 - N/A
D2 -
D3 -
tripping D1 - N/A
D2 -
D3 -
111 (0,9 x 3 Ian ) = 2,7 Ian smooth dc A N/A
I2: (0,9 X 2,25 Ian) = 2,025 X Ian peak (half wave sinusoidal) | A N/A
no tripping D1 - N/A
D2 -
D3 -
tripping D1 - N/A
D2 -
D3 -
I1: (1 X 3 Ian ) = 3 Ian smooth dc A N/A
l2: (1 x 2,25 Ian) = 2,25 X Ian peak (half wave sinusoidal) A N/A
tripping D1 - N/A
D2 -
D3 -
No tripping before the current reaches the value /a1 and N/A
tripping before this current exceeds the value /a2
9.2.1.8.2 9.1.7.2 Suddenly appearing residual pulsating current --
RCCB initially closed but bypassed by calibration N/A
links BL. With switches S and S1 closed the currents
1 and /2 are set in turn to the values as applicable for
In2, Ins and Ia 4, respectively, as given in Table 3.
Switches S and S1 are then opened and the N/A
calibration links are removed.
Switch S is first closed, then S1 is closed and the N/A
residual currents start to flow.
In2: N/A
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I1: 3 Ian smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time ... max. 0,3 s: [ms] --
D1 - N/A
D2 -
D3 -
In3: N/A
I1: 6 Ian smooth dc N/A
l2: 4,5 X Ian peak (half wave sinusoidal) N/A
break time .......cccoooiiii, max. 0,15 s: [ms] --
D1 - N/A
D2 -
D3 -
Ina: N/A
I1: 15 Ian smooth dc N/A
I2: 11,25 X Ian peak (half wave sinusoidal) N/A
break time .......cccoooiiii, max. 0,04 s: [ms] --
D1 - N/A
D2 -
D3 -
Verification of RCCBs after subclause: --
Test sequence A, 9.13.1 Resistance to heat
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 Ian smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time .........coovviiviiiiiiiiiieeeeees max. 0,3 s: [ms] --
Al - N/A
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 lan with smooth direct current
Al - N/A
Verification of RCCBs after subclause: --
Test sequence B, 9.23 Ageing of electronic components
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
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2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 Ian smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time ... max. 0,3 s: [ms] --
B1 - N/A
B2 -
B3 -
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 Ian with smooth direct current
B1 - N/A
B2 -
B3 -
Verification of RCCBs after subclause: -
Test sequence C, 9.10 Mechanical and electrical endurance
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 Ian smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time .........ooovvvviiiiiiiiiiieees max. 0,3 s: [ms] --
C1 - N/A
C2-
C3-
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 Ian with smooth direct current
C1 - N/A
C2-
C3-
Verification of RCCBs after subclause: =
Test sequence D2, 9.11.2.3 c) Verification of the suitability in IT system
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
N/A

In2:
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I1: 3 Ian smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time ... max. 0,3 s: [ms] --
D1 - N/A
D2 -
D3 -
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 lan with smooth direct current
D1 - N/A
D2 -
D3 -
Verification of RCCBs after subclause: =
Test sequence E, 9.11.2.2 Performance at I,
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 lan smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time .........ooovvviiiiiiiiiiiees max. 0,3 s: [ms] --
E1 - N/A
E2 -
E3 -
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 lan with smooth direct current
E1 - N/A
E2 -
E3 -
Verification of RCCBs after subclause: --
Test sequence F, 9.11.2.4 c¢) Coordination at Iac
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 Ian smooth dc N/A
N/A

I2: 2,25 X Ian peak (half wave sinusoidal)
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break time ... max. 0,3 s: [ms] --
F1- N/A
F2 -
F3 -
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 lan with smooth direct current
F1- N/A
F2 -
F3 -
Verification of RCCBs after subclause: =
Test sequence Gy, 9.22.1 Reliability (climatic tests)
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 lan smooth dc N/A
I2: 2,25 X Ian peak (half wave sinusoidal) N/A
break time .........oovvvvviiiiiiiiiieeees max. 0,3 s: [ms] --
G1- N/A
G2 -
G3-
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 lan with smooth direct current
G1 - N/A
G2 -
G3-
Verification of RCCBs after subclause: --
Test sequence G4, 9.Z.1 Verification of correct operation at low ambient air
temperature of RCCBs for use in the range of -25°C to +40°C
9.24 Verification of the RCCB after test sequences --
Only applicable for RCCBs of type B:
2 pole RCCBs shall trip with the composite residual N/A
test current /a2 as specified in Table 3
In2: N/A
I1: 3 Ian smooth dc N/A
N/A

I2: 2,25 X Ian peak (half wave sinusoidal)

break time ......ccooovvveeeiiie e, max. 0,3 s:

[ms]
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G1 - N/A
G2 -
G3 -
3 and 4 pole type RCCBs shall trip with a test current |[ms] --
of 2,5 lan with smooth direct current
G1 - N/A
G2 -
G3 -
Special national conditions acc EN 61008-1: --
Germany, The use of RCCBs of type AC is not permitted N/A
Switzerland
Ireland EN 61008-1 (referred to as Part 1) is applicable with the following modifications: N/A
For RCCBs functionally dependant on the line voltage IEC 61008-2-2 applies in N/A
conjunction with Part 1
Modify or add the following items in table C1:
ANNEX C (NORMATIVE)
Number of samples to be submitted and test sequences to be applied for verification of conformity for Type B RCCBs
Table C.1 - Test sequences
Test sequence Clause or subclause Additional tests acc. Test ( or inspection)
acc. to EN 61008-1 and to
EN 61008-2-1 EN 62423
Do 9.9 No Residual operating characteristics
-- 9.1.2 Verification of the correct operation in case of steady increase of composite residual current
9.1.3 Verification of the correct operation in case of sudden appearance of composite residual
D current
9.21.71 Verification of the correct operation of 3 and 4 pole type B RCCB in case of residual smooth
direct current without load for ratings of /an not tested in D1
9.21.8 Verification of correct operation of 2 pole type B RCCB in case of residual currents when
protecting a single phase inverter circuit connected to the supply
MODIFY ANNEX E --
ROUTINE TESTS FOR TYPE F AND B RCCBS
E.A Tripping test N/A
An alternating residual current is passed through N/A

each pole of the Type F or Type B RCCB or the
Type F or Type B RCBO, as applicable, in turn.
The RCCB or the RCBO, as applicable, shall not
trip at a current less than or equal to 0,5 |An, but it
shall trip at IAn within a specified time (see Table 1
of IEC 61008-1 or Table 2 of IEC 61009-1, as
applicable).

The test current shall be applied at least five times N/A
on each sample and shall be applied at least twice
on each pole.
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In case of 3 or 4 pole RCCBs: N/A

A residual smooth direct current is passed through
one pole. The Type B RCCB or the Type B RCBO,
as applicable, shall not trip at a current less than or
equal to 0,5 IAn, but it shall trip at 2 IAn within a
specified time (see Table 1 of this standard).

In case of 2 pole RCD a d.c residual current N/A
composed by a smooth d.c. current having the
value | and a half wave pulsating residual current
with power frequency and having the peak value of
— 0,75 |l is passed through one pole. The type B
RCCB or type B RCBO, as applicable, shall not trip
at a current less than or equal to the value
specified for lan1 and shall trip at the current lanz
within the time specified in Table 3.

The test current shall be applied at least twice on N/A
each sample.

E.2 Electric strength test N/A
Clause D.2 of IEC 61008-1 or IEC 61009-1 applies N/A
as applicable.

E.3 Performance of the test device N/A
Clause D.3 of IEC 61008-1 or IEC 61009-1 applies N/A
as applicable.

ANNEX ZC --

A-deviations

Austria subclause 4.1, Table Z1 is not valid in Austria N/A
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Table Z3 — Requirements for marking
Marking on the RCCB itself Product

information in
the catalogue

additional requirements according to 6.22

If, for small The following | Alternatively | Any remaining
Each RCCB shall be marked in a durable manner with all or, | devices the information the following | information not
for small apparatus, part of the following data: space available | may be information marked shall be
The minimum requirements are indicated by the symbol "X" does not allow | marked on may be on given in the
all the data to the side or the inside of | manufacturer’s
be marked, at | on the back any cover catalogues.
least the of the device | which has to
following and be visible | be removed
information only before in order to
shall be marked | the device is | connect the
and visible installed. supply wires.
when the
device is
installed.
a) | The manufacturer's name or trademark X
b) | Type designation, catalogue number or serial number X
c) | Rated voltage(s) with the symbol ~ X
d) | Rated frequency, if the RCCB is designed for frequencies X
other than 50Hz
e) | rated current X
f) | Rated residual operating current (l,) in A or in mA X
h) | rated making and breaking capacity (I) X (*)
j) | The degree of protection (only if different from 1P20) X
k) | The position of use (symbol according to IEC 60051), if X
necessary
I) | Rated residual making and breaking capacity (Iam), if different X (*)
from rated short-circuit capacity (Im)
m)| The symbol S (S in a square) for type S devices X
n) | symbol of the method of operation according to Table Z1 of X X
4.1 if the RCCB is functionally dependent on the line voltage
0) | Operating means of the test device, by the letter T (**) X
p) | Wiring diagram unless the correct mode of operation is X X
evident
r) | Operating characteristic in presence of residual currents with
d.c. components
~ X
- RCCBs of type B with the symbol W"El or
~ X
- RCCBs of type F with the symbol
N
e
s) | RCCBs according to 4 Z2 marked with the symbol (snowflake X
enclosing -25)
t) | Indication of the terminal for the neutral with "N" X
u) | Additional marking of performance to other standards or X

")
**)

lam @nd Iy, (if different of 1,m) may be anywhere on the device or in the catalogue but shall be together
It is recommended to advise the user to test the device regularly
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Appendix ZZ

AS/NZS 61008.1:2015 Variations to IEC 61008-1 Ed.3.2 (2013) for application in
Australia and New Zealand

ZZ1 INTRODUCTION —

Variations to IEC 61008-1 Ed.3.2 (2013) form the Australian/New Zealand variations -
for the purposes of the IECEE Scheme for recognition of testing to standards for
safety of electrical equipment (the CB Scheme). These variations are listed in this
Annex for easy reference and will be published in the CB bulletin.

772 VARIATIONS -

Introduction -

Delete existing text and replace following: --

This part includes definitions, requirements and
tests covering all types of RCCBs.

3.3 Add the following definition --
3.3.22 RCCB type 1 --
A type A RCCB with a maximum rated residual N/A

current of 0,01 A, which complies with the
requirements for type 1 in Table 1.1 and Table 2.1.

4.4 Delete Clause 4.4 and replace with the following: --

According to the possibility of adjusting the residual p
operating current

— have a single fixed value of rated residual
operating current

5.2.3 Delete Clause 5.2.3 and replace with the following:

Rated residual operating current (1An) --

The value of residual operating current (see 3.2.4), p
assigned to the RCCB by the manufacturer, at
which the RCCB shall operate under specified

conditions.
RCCBs shall have a single fixed value of rated P
residual operating current.

5.3.1 After the Note insert the following: --
The marking of the rated voltage, or rated voltage |Australia: p

range, of single phase circuit breakers shall cover |240V~ for single phase
240 V for Australia and 230 V for New Zealand, 415V~ for multi phases

and for multiphase circuit-breakers, 415 V for New Zealand:
Australia and 400 V for New Zealand. 230V~ for single phase
400V~ for multi phases
5.3.3 After the Note insert the following: --
RCCBs with a rated residual current of <0,01A N/A

shall be type 1 and comply with type 1 and type A
characteristics requirements in Table 1 and Table
2.
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Exception - If an RCD with a rated residual current N/A
of <0,01A is not type 1, but is of the ‘general’ type
in Table 1.1 and Table 2.1, then it shall be marked
in accordance with 6(f).

Table 1 Delete Table 1 and replace with the following: --

Table 1 — Limit values of break time and non-actuating time(s) for alternating --
residual currents (r.m.s. values) for type AC and A RCCB

Limit values of break time and non-actuating time(s) -
for residual currents (r.m.s. values) equal to
Type |n IAn IAn 2 IAn 5 IAn 5, 10, 20, 50, -
or 0,25A2 | 100, 200, 500A°

<0,03 0,3 0,15 0,04 0,04 -
General Any 0,03 0,3 0,15 0,04 0,04 Max. break -
>0,03 03 0,15 0,049 0,04 times -
>0,03 0,5 0,2 0,159 0,15 -
S 225 Minimum non- -

>0,03 0,13 0,06 0,059 0,04 actuating

times

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

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

c) Only test for 5 I,

Table 1.1 | Add the following new Table 1.1. --

Table 1.1 — Limiting values of break time for alternating residual currents (r.m.s. --
values) for type 1 RCCB

Limit values of break time(s) for type 1 RCCB in event
of alternating residual currents (r.m.s. values) equal to

Type In lan lan 2 lan 5 lan 5, 10, 20, 50, _
or 0,25A2 | 100, 200, 500A°
1 Any <0.01 0,04 0,04 0,04 0,04 Max. break -
times

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

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

Table 2.1 [ Add the following new Table 2.1. --

Table 2.1 — Maximum values of break time for half-wave pulsating residual currents --
(r.m.s. values) for type 1 RCCB

Maximum values of break time(s) for type 1 RCCB in event of
half-wave pulsating residual currents (r.m.s. values) equal to

Type n lan 1,4l | 21An | 2,8 Ian 4 I, 7lp | 0,35A [ 0,5A | 350A -

1 Any | <0.01 0,04 0,04 0,04 0,04 -

6 Delete item a) and replace with the following: --

a) name, registered trade name, or mark of the ; ‘ a® P
manufacturer, or of the responsible vendor; ‘% H@Nll‘

c) Add the following Note after item c): --
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NOTE Refer to 5.3.1 for specific requirements. --

f) Add the following sentence to item f): --

If an RCCB has a rating of <0.01 A and is of the N/A
general type in Table 1 and 2, and not Type 1 in
Table 1.1 and 2.1, it shall be marked as 'GENERAL
TYPE, NOT FOR PATIENT AREAS'.

g) Delete item g). -
8.1.1 Delete Clause 8.1.1 and replace with the following:
The residual current detection and the residual P

current release shall be located between the
incoming and outgoing terminals of the RCCB.

RCCBs shall have a single fixed value of rated =)
residual operating current.
It shall not be possible to disable or inhibit the p

RCCB function by any means

8.14.4 Add the following new last paragraph: --

Compliance is checked by inspection and, if P
necessary, by chemical analysis.

8.1 Delete paragraph 4 and replace with the following
paragraph and Notes 1 and 2:

The protective conductor of the installation shall --
not become live (see Note 1) when the test device
is operated.

It shall not be possible to energize (see Note 2) the --
circuit on load side by operating the test device
when the RCCB is in the open position and
connected as in normal use.

9.9.24 Delete clause 9.9.2.4 and replace with the
following:

The test circuit ia calibrated successively to the P
following values of the residual current: 5A, 10A,
20A, 50A, 100A, 200A and 500A

The break time shall not exceed the times given in P
Table 1 and table 1.1.

9.22.1.3 Delete item (b)(1) and replace with the following --
item and Note:

1) The RCCB in the closed position, mounted, P
wired and energised as for normal use, is
introduced into the chamber.

Note: it is permissible to energy only those parts --
required for the operation of the RCD.
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AS/NZS 61008.1-2015 -

Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBs), Part 1: General rules

(IEC 61008-1, ED. 3.2 (2013) MOD)

Amendment No.1

Summary --
This Amendment applies to the following element:
Clause 222

Amendment Details -

AS/NZS 61008.1:2015 is amended as follows. The amendments should be
inserted in the locations as instructed.

272 1. After modification to Introduction, add the following: --
Cl1 1. Delete NOTE 5 -
2. After the last paragraph, add the following: P

For portable RCCBs, refer to AS/NZS 3190. This
standard only applies to RCCBs for fixed
installation and fixed wiring

2. Delete modification to Clause 5.3.1 and replace with the following: --

Cl5.3.1 After the Note, add the following: P
The marking of the rated voltage for single-phase
RCCBs shall be 110V or 230V or 240V or
230/240V. The marking of the rated voltage for
multi-phase RCCBs shall be 190V or 400V or 415V
or 400/415V

3. After modification 4 of Clause 6, add the following: --

After the last paragraph of Clause 6, add the N/A
following:

For RCCBs that have a rated voltage marking of
110V or 190V, the following statement shall be
included in the manufacturer's literature: "This
device is for use in speciality applications such as
mining. It is not intended to be used in domestic
installations."

4. After modification to Clause 9.9.2.4, add the following: --

Cl9.94 After the first sentence, add the following:
For test purposes:

(a) For single phase RCCBs, if marked with a rated p
voltage of “230V”, “240V” or “230/240V” test -
(i) at 0,8 x 230V; and

(i) at 1,1 x 240V

(b) For multi-phase RCCBs, if marked with a rated p
voltage of “400V”, “415V” or “400/415V” test -
(i) at 0,8 x 400V; and

(i) at 1,1 x 415V

(c) If marked with voltages other than the above, N/A
then test -

(i) at 0,8 x the lowest marked voltage; and
(i) at 1,1 x the highest marked voltage
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