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Test item description ......cccccuvcecrean. : Type BRCCB
Trade Mark .....cccccceccenneccennnssannennncas s G EYA
Manufacturer : ZHEJIANG GEYA ELECTRICAL CO., LTD

WENZHOU BRIDGE INDUSTRIAL ZONE, BEIBAIXIANG TOVWWN,
YUEQING, ZHEJIANG, 325603 - CHINA

Model/Type reference .......cccceeeeeeue : GYL9

RatiNgs ....ooeevenveerneesessesemsessssesenennenss. OISz 1PN, 3P+N
Ue: 240V(1P+N),415V (3P+N)
In: 16A,25A,40A,63A,80A
[.n: 30MA, 100mA, 300mA
Inc= 1.c: 10kA

Testing procedure and testing location:

X] | CB Testing Laboratory: Zhejiang Fangyuan Test Group CO., Ltd.
Testing location/ address.........c.ccceveenene : Guanggiong Rd, Jiaxing City, Zhejiang Province. P.R.
China
Tested by (name, function + signature) ........ : | Xu Shengjie- )(n%@ﬁj:’&

Testing engineer

Approved by (name, function + signature)... : | Lu Linlin- Lulinlin

Testing manager

[1 | Testing procedure: CTF Stage 1

Testing location/ address.........cccveneeenen -

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

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

[} | Testing procedure: CTF Stage 2

Testing location/ address ........c.ccvsniinnnns :

Tested by (name + Signature).......ccccevercenccnans :

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

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

[] | Testing procedure: CTF Stage 3

[] | Testing procedure: CTF Stage 4

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

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):
Attachment N%1- EU_GD_IEC62423E_1I (total 41 pages, from page 201 to 245)
Attachment N92- EMC test of sequence H,l and J (total 29 pages, from page 253 to 282)

Standard used:

Summary of testing:

IEC 62423:2009 in conjunction with
IEC 61008-1:2010+A1:2012+A2:2013, IEC 61008-2-1:1990
EN 62423:2012+A11:2021+A12:2022 in conjunction with

EN 61008-1:2012 +A1:2014+A2:2014+A11:2015+A12:2017
EN 61008-2-1: 1994+A11:1998
- This is a new application of Type B RCCB.

- All the samples satisfy to the clauses examined.

Tests performed (name of test and test clause):

Model poles | Type | Un(A) In(A) l[dn(mA) Test Sequences

GYL9 1P+N B 240V 80A 30mA Al1,A2,B,C,DO+D1,D2,E,F,GO

GYL9 1P+N B 240V 16A 300mA F,GO

GYL9 1P+N B 240V 80A 100mA DO

GYL9 1P+N B 240V 80A 300mA DO

GYL9 3P+N B 415V 80A 30mA Al,A2,B,C,D0O+D1,D2,E,F,G0O,G1,
H,1,.J

GYL9 3P+N B 415V 16A 300mA F,G0,G1

Testing location: CBTL
Zhejiang Fangyuan Test Group CO.,

Ltd Testing location/ address: Guangqgiong Rd, Jiaxing City, Zhejiang Province. P.R. China

TRF No. IEC62423C
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Summary of compliance with National Differences (List of countries addressed):
CENELEC

X The product fulfils the requirements of

EN 62423:2012+A11:2021+A12:2022 in conjunction with

EN 61008-1:2012 +A1:2014+A2:2014+A11:2015+A12:2017

EN 61008-2-1: 1994+A11:1998

TRF No. IEC62423C
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Copy of marking plate

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

1P+N 80A 30mA

TRF No. IEC62423C



Page 6 of 288 Report No. 24119Y90016

Test item particulars.......ccccovveeveeecciee el

Classification of RCCBs functionally dependent on the

line voltage( TYpe A Part) ....cccoevreereeneeneeneesee e No

Opening automatically in case of failure of the line

(VL] 1= To = SRRSO I \ (0

- reclosing automatically when the line voltage is

FESIOred ......covvvrviriiseeiere e sreseeeees. NO

- not reclosing automatically when the line voltage is

FESIOred ......coovvriirieeecie e seenes. NO

Not opening automatically in case of failure of the Ilne

VOIBGE ...ttt

- able to trip in a hazardous situation arising on fa|Iure

Of iINE VORAGE ... No

- not able to trip in a hazardous situation arising on

failure of line voltage..........cc.cccoceevieveiencvc el NO

TYPE OF RCCB....oeiiiiiee et

StyPe (A B YES

StYPE (A F e sniee e e NO

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

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

- without time delay ..........ccccooiiiiiniiivenl. YES

- with time delay: type S........cccceeeevievieiieiieveeneeeeee. NO

- eNCloSed......c.coiieiiiiesieee . NO

- UNENCIOSE......cceiiiiiiiiiirecneeec sl YES

S IP NUMDBEY ..ol P20

- for fixed installation .............ccccoeevviviiniiiinnnnl. YES

- for mobile installation.............ccccceeevieiieiienicnienes. NO

Number of poles.........cccoeeeevvcveeviiiee e vvcieeeeeens. 1P+N, 3P+N

Ambient air temperature (°C) .......cccceeevveeveeseesreesreenenl. =25 °C t0 +40°C
Method of mounting.........cccccccevevvcee v sieeeenns. Onerail

Method of connection ..........cc.cccececeeevveeeevcviee e NOt @ssociated with the mechanical mounting
Rated residual operating current (A) ..........cccceeeecvveeees. 30mA, 100mA, 300mA
Rated current (A) ....coccceeveeevceevcieneseeeseeesseesneeeneeenes. . L6A,25A,40A,63A,80A
Rated voltage (V) ....cccceeveeveeveeveeveesee s eseesee e, 240V~ for 1P+N; 415V~ for 3P+N
Rated impulse withstand voltage (Uimp) .....c.cccvevvvevnns 4KV

Nature of SUPPIY ....ccevvvvririiiiirecvceececeeees. AC

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

TRF No. IEC62423C
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Rated making and breaking capacity (A)................... : 10in(In=63A,80A) , 500A(In=16A,25A,40A)

Rated residual making and breaking capacity (A) .....: 10In(In=63A,80A), 500A(In=16A,25A,40A)

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

Type of terminal ........cccooccvviiiieeeiiiicciiieeee e . Pillar terminal

Possible test case verdicts:

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

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

- test object does not meet the requirement........... : F (Fail)

B IC=ES 11 R :

Date of receipt of test item .......ccccceevvevvciievicieeens : 2024-05-16

Date (s) of performance of testS........ccccvvivriieienn : 2024-05-18 to 2024-07-13

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.

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

The application for obtaining a CB Test Certificate
includes more than one factory location and a
declaration from the Manufacturer stating that the

sample(s) submitted for evaluation is (are) [] Yes
representative of the products from each factory has
been provided .........cccoociee i : X] Not applicable

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

Name and address of factory (ies) ....cccccceevevvcvneeenns . ZHEJIANG GEYA ELECTRICAL CO.,LTD

WENZHOU BRIDGE INDUSTRIAL ZONE,
BEIBAIXIANG TOWN, YUEQING, ZHEJIANG,
325603 - CHINA

General product information:

1P+N , 3P+N(neutral on left)
240V (1P+N);415V(3P+N)
In: 16A,25A,40A,63A,80A
IAn: 30mA, 100mA, 300mA
Inc =l.c = 10000A

Grid distance = 50mm

Ui= 500V

Uimp=4kV

Material group=lila

Screw diameter=M6
50/60Hz

TRF No. IEC62423C
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IEC 62423

Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE A; (1 sample) Ar-1 --
In=80A IAn =30mA 1P+N , B type

6. Marking --
a) manufacturer’s name or trademark .................: GEYA P
b) type designation, catalogue number or serial P
NUMDEr .. ssiieeesseeeeeeeeee . | GYLO
c) rated voltage(s) (V) .ocoviiiniiiiiniiiiiinniineeennn s | 230/240V~ P
d) rated frequency (Hz) ......ccccccoviieiiinenncneeent. | 50/60HZ P
e) rated current (A) ..ot | B0A P
f) rated residual operating current (A) ..................._ |0,03A P
h) rated making and breaking capacity (A) ........... |800A P
j) degree of protection ..........cccceeeviiiiiiiiiiieeeee N/A
K) position of US€ ......ccceveiiiiiiiiiiiiieeeeeeee N/A
) rated residual making and breaking capacity (A) P
............................................................................... 800A
m) symbol S for type S N/A
n) symbol of the method of operation ..................: N/A
0) operating means of test device ......ccccceeveeeeeet | T P
P) WIring diagram .........ccoeveveeveeriereerere e FEE@? P

hﬁﬁ

g) operating characteristic: .........ccccccvcvievicenet. | TYpe B
- RCBOs of type B with the symbol IW"E' or IW"E' P
- RCBOs of type F with the symbol 1 or m N/A
Marking on the RCCB itself or on nameplate or Applied P
nameplates attached to the RCCB and located so
that for small devices at least e), f), 0) and q) (only
for type A) are legible when the RCCB is installed :
Joule integral withstand capacity (A2S) ................: N/A
Peak current withstand capacity (A) .......ccccceeeee.l N/A

TRF No. IEC62423C
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IEC 62423
Clause Requirement + Test Result - Remark Verdict
Time delay when opening in case of failure of the N/A
lINE VOItAGE (S) wvvveeeeiciiiiiiie e sesireeea e s
Open position indicated by “0” and closed position [O/ | P
DY 1 e
For push-buttons the OFF push-button shall either N/A
be red or marked with “O” .......ccoooiiiiiiiil
If necessary to distinguish between supply and P
load terminals they shall be clearly marked .........:
Terminals for neutral conductor marked by “N” 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 =
For non-universal terminals: N/A
- terminals for rigid-solid conductors only, marked N/A
by the letters “s” or “sol”
- terminals for rigid (solid and stranded) N/A
conductors
only, marked by the letter “r
marking on the RCCB or if the space available is N/A
not sufficient, on the smallest package unit or in
technical information
8. Requirements for construction and operation --
8.1.1 General =
Residual current detection is located between the P
incoming and outgoing terminals
Not possible to alter the operating characteristics 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 N/A
possible without a tool

TRF No. IEC62423C
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IEC 62423

Clause

Requirement + Test

Result - Remark

Verdict

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

the highest setting

N/A

8.1.2

Mechanism

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

make and break substantially together

Switched neutral opens after and closes before

other poles

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

indicator lights, oscilloscope, etc.)

Trip-free mechanism

9.15

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

- test circuit according to fig. 4a

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

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

flow. Tripping shall occur without further movement

8.1.2

Possible to switch on and off by hand

No intermediate positions of the contacts

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

satisfy the isolating function

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

TRF No. IEC62423C
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IEC 62423

Clause

Requirement + Test

Result - Remark

Verdict

means of indication of the contact position shall be
reliable

-checked by inspection and by the tests of 9.15

P

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

-checked by inspection and by the tests of 9.11

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

contacts are in the open position

N/A

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

to reset before reclosing

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

has been placed in the OFF position

N/A

When an indicator light is used this shall be it

when the RCCB is in the closed position

N/A

The indicator light shall not be the only means to

indicate the closed position

N/A

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

and shall be independent of any removable part.

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

buttons from the outside

TRF No. IEC62423C
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IEC 62423

Clause Requirement + Test Result - Remark Verdict
Operating means securely fixed; not possible to P
remove them without a tool
For “up-down” operating means the contacts shall P
be closed by the up movement

8.1.4 Screws, current-carrying parts and connections --

8.14.1 Connections withstand mechanical stresses P
occurring in normal use
Screws for mounting the RCCB are not of thread- P
cutting type

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

Torque test: -

- torgue (Nm); 5/10 times; diameter (mm) ............ |2,5Nm; 5 times; @ M6 P
8142 Screws with a thread of insulating material N/A
e operated when mounting the RCCB: correct
introduction ensured
8143 Electrical connections: contact pressure not P

transmitted through insulating material unless there
is sufficient resilience in the metallic parts

8.1.4.4 Current-carrying parts including parts intended for 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 =3

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: )
contacts, magnetic circuits, heater elements,
bimetals, shunts, parts of electronic devices or to
screws, nuts, washers, clamping plates, similar
parts of terminals and parts of the test circuit

8.1.5 Terminals for external conductors P

TRF No. IEC62423C
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IEC 62423
Clause Requirement + Test Result - Remark Verdict
Compliance is checked by inspection and by the )
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 J, K or L N/A
8.1.5.1 Terminals ensure the necessary contact pressure
9.5 Torgue test: P
- torque (Nm); diameter (mm) .......cccoceevevicneee s [ 2,6NM; & M6 P
- max. cross-sectional area (mMm3) ........ccceceeeennt |25 mm? --
9.5.1 Pull test: P

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

Min. cross-section solid / stranded / flexible (mm?2): | 1mm?2/1,5mm2/1mmzZ

Max. cross-section solid / stranded / flexible (mm?2): | 6mm2/25mm?2/16mm2

Torque 2/3 (NM) .ueeeeeeeciee e ie e see e :11,70Nm

Pull for 1 min solid / stranded / flexible (N) ... : [N

During the test no noticeable move of conductor Min. cross-section 50/50/50N
Max.cross-section 60/100/90N

9.5.2 Torque test:
- torque (2/3) (NM) .o .. | 1,70 NM --
- min. cross-sectional area (MM?3) .........cccoevceeee.l. |1 mmM?2 --
- max. cross-sectional area (MmM?) ............cooeeeeeent. [ 25 mmM?2 --

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 (Mm2) .........ccccceeveeen. | 25 mm2

Max. cross-section flexible (mm2) ..........ccccceevnneen. 116 mmz2

Torque 2/3 (Nm) ...................................................... . 1,70Nm .

After the test no strand of conductor escaped =
outside

8.1.5.2 RCCBs shall be provided with:

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

TRF No. IEC62423C
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IEC 62423

Clause Requirement + Test Result - Remark Verdict

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

Rigid (solid Flexible

or stranded) conductors

conductors
< 13 1 to 2,5 1 to 2,5
>13<16 1 to 4 1 to 4
>16<25 15 to 6 15 to 6
>25<32 25 to 10 25 to 6
>32<50 4 to 16 4 to 10
> 50 <80 10 to 25 10 to 16
>80 <100 16 to 35 16 to 25
>100 <125 24 to 50 25 to 35 Solid 1,0mm? to 6mm?

Stranded 1,5mm?2 to 25mm2

Flexible 1,0mm?2 to 16mm?2

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

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

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

8.1.5.4 Terminals for In < 32 A allow the connection of N/A

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.)

TRF No. IEC62423C
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IEC 62423

Clause

Requirement + Test

Result - Remark

Verdict

8.1.5.9

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

tightened or loosened (see tests of 9.4)

P

8.1.5.10

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

without a tool

N/A

8.15.11

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

screw type

8.2

Protection against electric shock

Live parts not accessible in normal use

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

insulating material

Lining reliably fixed

N/A

Lining has adequate thickness and mechanical

strength

N/A

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

similar devices of insulating material

N/A

Such devices shall be reliably fixed

N/A

Such devices shall have adequate mechanical

strength

N/A

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

accessible, shall be of insulating material

N/A

Metallic operating means insulated from live parts

N/A

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

for fixing the base and from metal plates

TRF No. IEC62423C
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IEC 62423

Clause

Requirement + Test

Result - Remark

Verdict

Possible to replace plug-in RCCBs easily without

touching live parts

N/A

Lacquer or enamel not considered to provide

adequate insulation

9.6

Test: verify with test finger, 1 min with a force of
75N

Enclosures or covers not deformed to such an

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
not removable covers or (70 £ 2)°C for removable

100 °C/ 1h

No change impairing further use and no flow of

sealing compound so that live parts are exposed

No access to live parts even if the test finger is

applied with a force not exceeding 5 N

5,0N

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

trip

9.24

addition acc. IEC
62423

Only applicable for RCCBs of type B:

The RCCB shall trip with a test current of 2,5 lan
with smooth direct current

maximum break time (MS) .......cccoeevviiiieiniieeeen

42ms

Marking still legible after test

9.13.2

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

impression (MM): <2 MM ..o

125°C/1h

1,1mm

9.13.3

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

+ max. temperature rise of 9.8; diameter of

impression (MM): <2 MM ..o

70°C/1h

0,7mm

8.1.3

Clearances and creepage distances (internal and ex

ternal parts)

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

TRF No. IEC62423C
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IEC 62423

Clause

Requirement + Test

Result - Remark

Verdict

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

P

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

N/A

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

N/A

- 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.
Table 16 with test arrangements of 9.7.2 items
b), c), d), e)

N/A

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

Compliance for item 3, checked by measurement

N/A

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

N/A

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

Clearances [mm] Uimp

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

X
0

Minimum clearances (see table 5)

minimum
clearances
[mm]

measure
clearances
[mm]

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

4,0

4,42

2. between live parts of different polarity

3,0

10,1

3. between circuits supplied from different sources,
one of which being PELV or SELV

4. between live parts and:

- accessible surfaces of operating means

3,0

16,8

- screws or other means for fixing covers which
have to be removed when mounting the RCCB

N/A
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- surface on which the RCCB is mounted 3,0 17,2 )
- screws or other means for fixing the RCCB 3,0 -- N/A
- metal covers or boxes 3,0 -- N/A
- other accessible metal parts 3,0 -- N/A
- metal frames supporting flush-type RCCBs 3,0 -- N/A
Minimum creepage distances (see table 5) .
Material group o [ =
na X
I ]
I 0
minimum measure _
creepage creepage
distances [mm] [mm]
1. between live parts which are separated when 4,0 24,6 =
the main contacts are in the open position
2. between live parts of different polarity 3,0 10,7 =
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 4,0 26,2 =3
- screws or other means for fixing covers which 4,0 -- N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted 4,0 245 =3
- screws or other means for fixing the RCCB 4,0 -- =3
- metal covers or boxes 4,0 - N/A
- other accessible metal parts 4,0 - N/A
- metal frames supporting flush-type RCCBs 4,0 -- N/A
9.25 Test of resistance to rusting: --
- 10 min immersed in a cold chemical degreaser =
such as methyl-chloroform or refined petrol
-10 m_in immersed in a 10% solution of .ammonium 20°C =)
chloride in water at 20°C+5°C
-10 min in a box containing air saturated with 20°C P
moisture at 20°C+5°C
- 10 min at 100°C
No sign of rust No sign of rust =)
TEST SEQUENCE A; (3 samples) Ar-1 Ar-2 Ar-3 P
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8.10 Resistance to abnormal heat and fire P

External parts of insulating material shall not be
liable to ignite and to spread fire under fault or

overload conditions

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

insulating material retaining current-carrying parts 960°C 961°C 961°C

or parts of the protective circuit in position

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

parts insulating material

No visible flames, no sustained glowing, or P
flames and glowing extinguish within 30 s after P
FEMOVAL L.eiiiiiiiiiii e :

No ignition of tissue paper or scorching of the P

pinewood board
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TEST SEQUENCE A; (1 sample) A1-2 --
In=80A IAn =30mA , 3P+N , B type

6. Marking -
a) manufacturer’s name or trademark .................: GEYA P
b) type designation, catalogue number or serial P
NUMDEr ... ssreeee e . | GYLO
c) rated voltage(s) (V) ...ccccecevvvveveveveveveeeveveeenenennn. . | 400/415V~ P
d) rated frequency (Hz) ................cccceeeveveeeeeeee...... | 50/60HZ P
e) rated current (A) .....cccccevvvevieieieiiiiiiieieieieieeennnnn s | 80A P
f) rated residual operating current (A) ..........c........ | 0,03A P
h) rated making and breaking capacity (A) .......... |800A P
j) degree of protection .........ccccccieiiiiiieiiiiiiennnns N/A
K) POSItion Of USE ...oicvvviiiiiiiiieiiiiiie e N/A
) rated residual making and breaking capacity (A) P
............................................................................... 800A
m) symbol S for type S S N/A
n) symbol of the method of operation ..................: N/A
0) operating means of test device .......ccccccvevel | T P
p) wiring diagram ..............ccci P
g) operating characteristic: ..........cccccvcvieriienet. | TYpe B
- RCBOs of type B with the symbol IW"E' or Applied P
- RCBOs of type F with the symbol 1 or % N/A
Marking on the RCCB itself or on nameplate or Applied P
nameplates attached to the RCCB and located so
that for small devices at least e), f), 0) and q) (only
for type A) are legible when the RCCB is installed :
Joule integral withstand capacity (A2S) ................: N/A
Peak current withstand capacity (A) ......cccceeeee.l N/A
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Time delay when opening in case of failure of the N/A
lINE VOItAGE (S) wvvveeeeiciiiiiiie e sesireeea e s
Open position indicated by “0” and closed position |[O /| P
DY b e
For push-buttons the OFF push-button shall either N/A
be red or marked with “O” .......ccooiiiiiiiininl
If necessary to distinguish between supply and N/A
load terminals they shall be clearly marked .........:
Terminals for neutral conductor marked by “N” 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 =
For non-universal terminals: N/A
- terminals for rigid-solid conductors only, marked N/A
by the letters “s” or “sol”
- terminals for rigid (solid and stranded) N/A
conductors
only, marked by the letter “r
marking on the RCCB or if the space available is N/A
not sufficient, on the smallest package unit or in
technical information
8. Requirements for construction and operation --
8.1.1 General =
Residual current detection is located between the P
incoming and outgoing terminals
Not possible to alter the operating characteristics 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 N/A
possible without a tool
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In case of an RCCB having multiple settings of
residual operating current the rating refers to

the highest setting

N/A

8.1.2

Mechanism

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

make and break substantially together

Switched neutral opens after and closes before

other poles

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

indicator lights, oscilloscope, etc.)

Trip-free mechanism

9.15

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

- test circuit according to fig. 4a

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

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

flow. Tripping shall occur without further movement

8.1.2

Possible to switch on and off by hand

No intermediate positions of the contacts

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

satisfy the isolating function

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
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Verdict

means of indication of the contact position shall be
reliable

-checked by inspection and by the tests of 9.15

P

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

-checked by inspection and by the tests of 9.11

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

contacts are in the open position

N/A

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

to reset before reclosing

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

has been placed in the OFF position

N/A

When an indicator light is used this shall be it

when the RCCB is in the closed position

N/A

The indicator light shall not be the only means to

indicate the closed position

N/A

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

and shall be independent of any removable part.

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

buttons from the outside
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Operating means securely fixed; not possible to P
remove them without a tool
For “up-down” operating means the contacts shall P
be closed by the up movement

8.1.4 Screws, current-carrying parts and connections --

8.14.1 Connections withstand mechanical stresses P
occurring in normal use
Screws for mounting the RCCB are not of thread- P
cutting type

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

Torque test: -

- torgue (Nm); 5/10 times; diameter (mm) ............ |2,5Nm; 5 times; @ M6 P
8142 Screws with a thread of insulating material N/A
e operated when mounting the RCCB: correct
introduction ensured
8143 Electrical connections: contact pressure not P

transmitted through insulating material unless there
is sufficient resilience in the metallic parts

8.1.4.4 Current-carrying parts including parts intended for 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 =3

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: )
contacts, magnetic circuits, heater elements,
bimetals, shunts, parts of electronic devices or to
screws, nuts, washers, clamping plates, similar
parts of terminals and parts of the test circuit

8.1.5 Terminals for external conductors P
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Compliance is checked by inspection and by the )
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 J, K or L N/A
8.1.5.1 Terminals ensure the necessary contact pressure
9.5 Torgue test: P
- torque (Nm); diameter (mm) .......cccoceevevicneee s [ 2,6NM; & M6 P
- max. cross-sectional area (mm3) ........ccceceeeennt |25 mm2 --
9.5.1 Pull test: P

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

Min. cross-section solid / stranded / flexible (mm?2): | 1mm?2/1,5mm2/1mmgZ

Max. cross-section solid / stranded / flexible (mm?2): | 6mm2/25mm?2/16mm2

Torque 2/3 (NM) .ueeeeeeeciee e ie e see e :11,70Nm

Pull for 1 min solid / stranded / flexible (N) ... : [N

During the test no noticeable move of conductor Min. cross-section 50/50/50N
Max. cross-section 60/100/90N

9.5.2 Torque test:
- torque (2/3) (NM) .o .. | 1,70 NM --
- min. cross-sectional area (MM?3) .........cccoevceeee.l. |1 mmM?2 --
- max. cross-sectional area (MmM?) ..ot [ 25 mm?2 --

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 (Mm2) .........ccccceeveeen. | 25 mm2

Max. cross-section flexible (mm2) ..........ccccceevnneen. 116 mmz2

Torque 2/3 (Nm) ...................................................... . 1,70Nm .

After the test no strand of conductor escaped =
outside

8.1.5.2 RCCBs shall be provided with:

- terminals which shall allow the connection of )
copper conductors having nominal cross-
sectional areas as shown in Table 6
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Rated current (A) Range of nominal cross sections )
to be clamped* (mm?)

Rigid (solid Flexible

or stranded) conductors

conductors
< 13 1 to 2,5 1 to 2,5
>13<16 1 to 4 1 to 4
>16<25 15 to 6 15 to 6
>25<32 25 to 10 25 to 6
>32<50 4 to 16 4 to 10
> 50 <80 10 to 25 10 to 16
>80 <100 16 to 35 16 to 25
>100 <125 24 to 50 25 to 35 Solid 1,0mm? to 6mm?

Stranded 1,5mm?2 to 25mm2

Flexible 1,0mm?2 to 16mm?2

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

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

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

8.1.5.4 Terminals for In < 32 A allow the connection of N/A

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.)
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8.1.5.9

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

tightened or loosened (see tests of 9.4)

P

8.1.5.10

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

without a tool

N/A

8.15.11

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

screw type

8.2

Protection against electric shock

Live parts not accessible in normal use

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

insulating material

Lining reliably fixed

N/A

Lining has adequate thickness and mechanical

strength

N/A

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

similar devices of insulating material

N/A

Such devices shall be reliably fixed

N/A

Such devices shall have adequate mechanical

strength

N/A

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

accessible, shall be of insulating material

N/A

Metallic operating means insulated from live parts

N/A

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

for fixing the base and from metal plates
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Possible to replace plug-in RCCBs easily without

touching live parts

N/A

Lacquer or enamel not considered to provide

adequate insulation

9.6

Test: verify with test finger, 1 min with a force of
75N

Enclosures or covers not deformed to such an

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
not removable covers or (70 £ 2)°C for removable

100 °C/ 1h

No change impairing further use and no flow of

sealing compound so that live parts are exposed

No access to live parts even if the test finger is

applied with a force not exceeding 5 N

5,0N

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

trip

9.24

addition acc. IEC
62423

Only applicable for RCCBs of type B:

The RCCB shall trip with a test current of 2,5 lan
with smooth direct current

maximum break time (MS) .......cccoeevviiiieiniieeeen

47ms

Marking still legible after test

9.13.2

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

impression (MM): <2 MM ..o

125°C/1h

1,0mm

9.13.3

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

+ max. temperature rise of 9.8; diameter of

impression (MM): <2 MM ..o

70°C/1h

0,7mm

8.1.3

Clearances and creepage distances (internal and ex

ternal parts)

The minimum required clearances and creepage
distances are based on the RCCB being designed
for operating in an environment with pollution
degree 2
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Compliance for item 1 in is checked by
measurement and by the test of 9.7.7.4.1 and
9.7.7.4.2. The test is carried out with samples not
submitted to the humidity treatment described in
9.7.1.

P

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

N/A

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

N/A

- 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.
Table 16 with test arrangements of 9.7.2 items
b), c), d), e)

N/A

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

Compliance for item 3, checked by measurement

N/A

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

N/A

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

Clearances [mm] Uimp

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

X
0

Minimum clearances (see table 5)

minimum
clearances
[mm]

measure
clearances
[mm]

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

4,0

4,46

2. between live parts of different polarity

3,0

10,2

3. between circuits supplied from different sources,
one of which being PELV or SELV

4. between live parts and:

- accessible surfaces of operating means

3,0

- screws or other means for fixing covers which
have to be removed when mounting the RCCB

3,0
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- surface on which the RCCB is mounted 3,0 17,1 )
- screws or other means for fixing the RCCB 3,0 -- N/A
- metal covers or boxes 3,0 -- N/A
- other accessible metal parts 3,0 -- N/A
- metal frames supporting flush-type RCCBs 3,0 -- N/A
Minimum creepage distances (see table 5) .
Material group o [ =
na X
I ]
I 0
minimum Measure -
creepage creepage
distances [mm] distances [mm]
1. between live parts which are separated when 4,0 24,6 =
the main contacts are in the open position
2. between live parts of different polarity 3,0 10,7 =
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 4,0 26,2 =3
- screws or other means for fixing covers which 4,0 -- N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted 4,0 245 =3
- screws or other means for fixing the RCCB 4,0 -- N/A
- metal covers or boxes 4,0 - N/A
- other accessible metal parts 4,0 - N/A
- metal frames supporting flush-type RCCBs 4,0 -- N/A
9.25 Test of resistance to rusting: --
- 10 min immersed in a cold chemical degreaser =
such as methyl-chloroform or refined petrol
-10 m_in immersed in a 10% solution of .ammonium 20°C =)
chloride in water at 20°C+5°C
-10 min in a box containing air saturated with 20°C P
moisture at 20°C+5°C
- 10 min at 100°C
No sign of rust No sign of rust =)
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TEST SEQUENCE A; (3 samples) P
IN=80A I,n =30mA 3P+N Aot | AeS | A6

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

insulating material retaining current-carrying parts 961 °C 961 °C 960 °C

or parts of the protective circuit in position

Glow-wire test: (650 + 10) °C for all other external P
650 °C 651 °C 651 °C

parts insulating material

No visible flames, no sustained glowing, or

flames and glowing extinguish within 30 s after P
FEMOVAI ..ttt :
No ignition of tissue paper or scorching of the P

pinewood board
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TEST SEQUENCE B (3 samples)
In=80A I.n =30mA 1P+N, B type

B-1

B-2

B-3

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

RCCBs have adequate dielectric properties

9.7

TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

9.7.7.4

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

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

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

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

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

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

N/A

rated impulse withstand voltage [kV]:

4kv

see level of test laboratory [m]

Sea level

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

6,2 kV

9.7.7.4.2

RCCB in open position (contacts in open position)

The impulses are applied between:

the line terminals connected together and the load
terminals connected together

9.7.7.4.3

RCCB in closed position

All components bridging the basic insulation
disconnected

N/A

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

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

no disruptive discharges during the test P

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

A new RCCB sample is tested

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

test voltage 1200V+Uo 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 ln | BL = trip --

B2 — trip
B3 —trip
Test switch Sz and RCCB in the closed position, test P
voltage established by closing the test switch Sa.
9.71 RESISTANCE TO HUMIDITY P
9.7.11 Parts which can be removed without a tool are

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

9.7.1.2 Test conditions: . . . --
48 h in humidity cabinet 48 h in humidity cabinet

T=20to 30°C +1°C e '

9.7.1.4 The samples show no damage P

9.7.2 Insulation resistance of the main circuit measured --
between 30 and 60 min after this treatment with
500 V DC after 5 s:
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a) between the terminals which are electrically B1 - >550 MQ P
connected together when the RCCB is in the
closed PoSItioN...........cccceueuevevereeccceeenen. >2 MQ|B2->550 MQ
B3 ->550 MQ
b) between each pole and the others connected B1 - >550 MQ P
together (electronic components, connected
between current path being disconnected) ...... >2 MQ | B2 ->550 MQ
B3 ->550 MQ
c¢) between all poles connected together and the B1 - >550 MQ P
frame ..o, >5 MQ
B2 - >550 MQ
B3 ->550 MQ
d) between metal parts of the mechanism and N/A
the frame ..., >5MQ
e) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
MAtErial......cevreeeiiiiiiieieee e >5MQ
9.7.3 Dielectric strength of the main circuit measured --
with an AC voltage (45-65Hz) for 1 min:
a) electronic components disconnected ....... 2000 V| g1 - 2000 V P
B2 - 2000 V
B3 - 2000 V
b) electronic components disconnected ....... 2000 V| g1 - 2000 V P
B2 - 2000 V
B3 - 2000 V
¢) electronic components disconnected........ 2000 V| g1 - 2000 V P
B2 - 2000 V
B3 - 2000 V
d) electronic components disconnected ....... 2000V N/A
e) electronic components disconnected ....... 2500V N/A
No flashover or breakdown
9.7.4 Insulation resistance of auxiliary circuits measured --
with 500 V DC after 1 min:
1) between all auxiliary circuits and N/A
the frame ..., >2 MQ
2) between each part of the auxiliary circuits N/A
which might be isolated from the other parts
and the whole of the other parts connected
tOgEther ....oooi >2 MQ
Dielectric strength of auxiliary circuits measured --
with an AC voltage at rated frequency for 1 min:
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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

1) between all auxiliary circuits and the frame

N/A

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

N/A

No flashover or perforation

9.7.7.2

Verification of clearances with the impulse
withstand voltage

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

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

N/A

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

N/A

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

N/A

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 <5000
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]:
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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

N/A

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)

N/A

c) between all poles connected together and the
frame

N/A

d) between metal parts of the mechanism and
the frame

N/A

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

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

no disruptive discharges during the test

9.7.5

Secondary circuit of detection transformers

No insulation test, provided that no connection with
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
with all control circuits connected as in service.

Open test voltage 600 V +25 /-0 V

Maximum ripple 5%

Short-circuit current 12 mA +2 / -0 mA

Applied for 1 min

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

B1 - 600V
B2 — 600V
B3 - 600V

Type InA Ian A Standard values of break time and
non-actuating time at a residual current equal to
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Ian 2 Ian 5 Ian 5lanor | 5A-200A, 500A -
0,25A a) b)
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

9.9.2.3 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: -

- lan B1-118ms P
B2 - 114ms
B3-112ms
N B1 - 83ms P
B2 — 85ms
B3 - 83ms
-5 lan OF B1 - 37ms P
B2 - 37ms
B3 - 35ms
-0,25A N/A
- 500 A B1 - 12ms P
B2 - 12ms
B3 -12ms
No value exceeds the relevant specified limiting P
value

Additional test for type S: -

Minimum non-actuating time at: -

S AN 0,13 s N/A
2 HAN e 0,06 s N/A
S B AN e 0,05s N/A
= AL e 0,04 s N/A
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The test switch Si1 and the RCCB being in the N/A
closed position, the test voltage is suddenly
established by closing the test switch Sz for min.
non-operating times acc. table 2
No tripping during tests N/A
8.4 Temperature rise --
Temperature rises do not exceed the limiting P
values stated in table 7.
Cross-section (mm?2) 25mm2 -
9.8.1 Ambient air temperature (°C) 22,0°C --
9.8.2 Test current In (A) until steady state values are 80A --
reached.
Four pole RCCBs: N/A
Current passing through N/A
- 3 phase poles (1) N/A
- neutral and adjacent pole (2) N/A
Parts ... Temperature rise K --
Terminals for external connections.................... 65K|B1 - 53.1K P
B2 — 52,9K
B3 — 57,4K
External parts liable to be touched during manual P
operation of the RCCB, including operating means B1-13,4K
of insulating material and metallic means for B2 — 14,1K
coupling insulated operating means of several
[070) (=3RS 40K | B3 -13,2K
External metallic parts of operating means........ 25K N/A
Other external parts, including that face of the RCCB | gq _ 45 2k P
in direct contact with the mounting surface............ 60K '
B2 —44,7K
B3 —43,6K
8.16 Reliability --
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 + 2°C --
Cross-section (IMM?2) ... 11 25mm?2 --
Torque 2/3 (NM) ..ceoeieeiie e :11,70Nm -
Test CUrent IN (A) .oeeeeeiiieeee e .| 80A --
- With current Passing ......ccccevveievveeeeeeeneinins 21 h|21h
- WIthOUL CUMTeNt ... 3h|{3h
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For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles loaded
At the end of the last period of 21 h with current Bl — 57.9K P
passing the temperature rise of the terminals shall ’
not exceed 65K B2 -56,3K
B3 — 55,6K
After cool down the RCCB shall trip with a test B1 —<300ms P
current of 1,25 Ian - break time (ms) not exceeding
the value for I in table 2 B2 — <300ms
B3 - <300ms
Test switch Sz and RCCB in the closed position, test P
voltage established by closing the test switch Sai.
9.23 Verification of ageing of electronic components --
168 h at 40+ 2°C i :1168h at 40°C --
Test CUIMTENt IN (A) weeeeeeeeeiiiiieeie e | 80A --
Cross-section (MM?2) .......cceeveveevveeeeeeeeieeeeeeeeeeeeeeeeeens ;| 25mmz2 --
Electronic parts at 1,1 Un.....oooviiiiiiieieniiiiiieeeeeee 1264V --
After cool down:
- electronic parts show no damage
The RCCB shall trip with a test current of 1,25 Ian - --
break time (ms) not exceeding the value for Ian in
table 2
Test switch Sz and RCCB in the closed position, test |51 _<300ms P
voltage established by closing the test switch S
B2 — <300ms
B3 - <300ms
9.24 Only applicable for RCCBs of type B: B1 — 37ms P
os ¥ | The RCCB shall trip with a test current of 2,5 lan
with smooth direct current (ms) B2 — 45ms
B3 - 36ms
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TEST SEQUENCE B (3 samples)
IN=80A |An =30mA 3P+N B type

B-4

B-5

B-6

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

RCCBs have adequate dielectric properties

9.7

TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY

9.7.74

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
treatment described in 9.7.1.

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

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

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

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

N/A

rated impulse withstand voltage [kV]:

akv

see level of test laboratory [m]

Sea level

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

6,2 kV

9.7.7.4.2

RCCB in open position (contacts in open position)

The impulses are applied between:

the line terminals connected together and the load
terminals connected together

9.7.7.4.3

RCCB in closed position

All components bridging the basic insulation
disconnected

N/A

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

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

no disruptive discharges during the test P

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

A new RCCB sample is tested

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

test voltage 1200V+Uo 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 | 37,5mA --

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

9.71 RESISTANCE TO HUMIDITY

9.7.11 Parts which can be removed without a tool are

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

9.7.1.2 Test conditions: . . . --
48 h in humidity cabinet 48 h in humidity cabinet

T=20to 30°C +1°C T '

9.7.1.4 The samples show no damage P

9.7.2 Insulation resistance of the main circuit measured --
between 30 and 60 min after this treatment with
500 V DC after 5 s:
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a) between the terminals which are electrically B4 - >550 MQ P
connected together when the RCCB is in the
closed PoSItioN...........cccceueuevevereeccceeenen. >2 MQ|B5 - >550 MQ
B6->550 MQ
b) between each pole and the others connected B4 - >550 MQ P
together (electronic components, connected
between current path being disconnected) ...... >2 MQ | B5 - >550 MQ
B6- >550 MQ
c¢) between all poles connected together and the B4 - >550 MQ P
frame ..o, >5 MQ
B5 - >550 MQ
B6->550 MQ
d) between metal parts of the mechanism and N/A
the frame ..., >5MQ
e) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
MAtErial......cevreeeiiiiiiieieee e >5MQ
9.7.3 Dielectric strength of the main circuit measured --
with an AC voltage (45-65Hz) for 1 min:
a) electronic components disconnected ....... 2000 V| B4- 2000 V P
B5 - 2000 V
B6 - 2000 V
b) electronic components disconnected ....... 2000 V| B4- 2000 V P
B5 - 2000 V
B6 - 2000 V
¢) electronic components disconnected........ 2000 V| B4- 2000 V P
B5 - 2000 V
B6 - 2000 V
d) electronic components disconnected ....... 2000V N/A
e) electronic components disconnected ....... 2500V N/A
No flashover or breakdown
9.7.4 Insulation resistance of auxiliary circuits measured --
with 500 V DC after 1 min:
1) between all auxiliary circuits and N/A
the frame ..., >2 MQ
2) between each part of the auxiliary circuits N/A
which might be isolated from the other parts
and the whole of the other parts connected
tOgEther ....oooi >2 MQ
Dielectric strength of auxiliary circuits measured --
with an AC voltage at rated frequency for 1 min:
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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

1) between all auxiliary circuits and the frame

N/A

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

N/A

No flashover or perforation

9.7.7.2

Verification of clearances with the impulse
withstand voltage

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

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

N/A

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

N/A

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

N/A

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 <5000
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]:
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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

N/A

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)

N/A

c) between all poles connected together and the
frame

N/A

d) between metal parts of the mechanism and
the frame

N/A

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

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

no disruptive discharges during the test

9.7.5

Secondary circuit of detection transformers

No insulation test, provided that no connection with
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
with all control circuits connected as in service.

Open test voltage 600 V +25 /-0 V

Maximum ripple 5%

Short-circuit current 12 mA +2 / -0 mA

Applied for 1 min

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

B4 — 600V
B5 — 600V
B6 — 600V

Type InA Ian A Standard values of break time and
non-actuating time at a residual current equal to
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Ian 2 Ian 5 Ian 5lanor | 5A-200A, 500A -
0,25A a) b)
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
9.9.2.3 Verification of the correct operation in case of
sudden appearance of residual current by closing
S1, (Sz2 and RCCB in closed position):
Maximum break times (ms) at: --
- lan B4 — 87ms P
B5 — 88ms
B6 - 86ms
-2 I B4 — 36ms P
B5 — 34ms
B6 - 33ms
-5 I B4 — 23ms P
B5 - 24ms
B6 — 24ms
-0,25A N/A
- 500A B4 — 12ms P
B5-12ms
B6 - 12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
Minimum non-actuating time at: --
= AN e 0,13s N/A
S 2 HAN e 0,06 s N/A
S D AN teee e 0,05s N/A
N 1 S 0,04 s N/A
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The test switch Si1 and the RCCB being in the N/A
closed position, the test voltage is suddenly
established by closing the test switch Sz for min.
non-operating times acc. table 2
No tripping during tests N/A
8.4 Temperature rise --
Temperature rises do not exceed the limiting P
values stated in table 7.
Cross-section (mm?2) 25mm2 -
9.8.1 Ambient air temperature (°C) 22,0°C --
9.8.2 Test current In (A) until steady state values are --
reached. 80A
Four pole RCCBs: P
Current passing through P
- 3 phase poles (1) P
- neutral and adjacent pole (2) P
Parts ... Temperature rise K --
Terminals for external connections.................... 65K | B4 — 55 9K P
B5 — 56,2K
B6 — 54,7K
External parts liable to be touched during manual P
operation of the RCCB, including operating means B4 —14,9K
of insulating material and metallic means for B5 — 15,1K
coupling insulated operating means of several
[070) (=3RS 40K |B6 —14,3K
External metallic parts of operating means........ 25K N/A
Other external parts, including that face of the RCCB | g4 _ 46 gk P
in direct contact with the mounting surface............ 60K '
B5 —48,9K
B6 —47,6K
8.16 Reliability --
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 + 2°C --
Cross-section (IMM?2) ... 11 25mm?2 --
Torque 2/3 (NM) ..ceoeieeiie e :11,70Nm -
Test CUrent IN (A) .oeeeeeiiieeee e .| 80A --
- With current Passing ......ccccevveievveeeeeeeneinins 21 h|21h
- WIthOUL CUMTeNt ... 3h|{3h
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For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles loaded
At the end of the last period of 21 h with current B4 — 55.6K P
passing the temperature rise of the terminals shall ’
not exceed 65K B5 - 56,6K
B6 — 54,2K
After cool down the RCCB shall trip with a test B4 —<300ms P
current of 1,25 Ian - break time (ms) not exceeding
the value for la in table 2 BS —<300ms
B6 —<300ms
Test switch Sz and RCCB in the closed position, test P
voltage established by closing the test switch Sai.
9.23 Verification of ageing of electronic components --
168 h at 40+ 2°C i :|168h at 40°C =
Test CUIMTENt IN (A) weeeeeeeeeiiiiieeie e | 80A --
Cross-section (MM?2) .......cceeveveevveeeeeeeeieeeeeeeeeeeeeeeeeens ;| 25mmz2 --
Electronic parts at 1,1 Un.....oooviiiiiiieieniiiiiieeeeeee .1 440V --
After cool down:
- electronic parts show no damage
The RCCB shall trip with a test current of 1,25 Ian - | B4 —<300ms
break time (ms) not exceeding the value for Ian in | B5 —<300ms
table 2 B6 —<300ms
Test switch S2 and RCCB in the closed position, test P
voltage established by closing the test switch S1
9.2.4 Only applicable for RCCBs of type B: B4 — 43ms P
B ™% 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current (ms) B5 - 47ms
B6 -41ms
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TEST SEQUENCE C (3 samples) C-1 C-2 C-3 P
IN=80A 1An =30mA 1P+N B type
8.6 Mechanical and electrical endurance
RCCBs shall be capable of performing an adequate P
number of mechanical and electrical operations
9.10 Test is made: P
-IN<25A;2s0n; 13SO0ff oveeiiiiiiiiiiiil N/A
-IN>25A;250N;28SOff ..ovveeiiiiiiiiiiiiiiiil P
Number of operating cycles: 2000 P
Test voltage Un (V); test current In (A); --
€0S phi 0,85-0,9 ...veeviiiiiiiiiiiiiiiieeeneiiiieeeeeeeeennn | 242V/80,7A/0,88
Cross-sectional area (mm?) .........ccccceeeveveveveeeeeee.. |25 mm?2 --
RCCBs having lan > 0,010 A tested at: --
- 1000 cycles for manual operation ....................... | C1 - 1000 cycles P
C2 - 1000 cycles
C3 -1000 cycles
- 500 cycles by using the test device ....................  |C1 - 500 cycles P
C2 - 500 cycles
C3 -500 cycles
- 500 cycles at a current of lan ....cooevvvvveeeeeennnnennn s [ C1 - 500 cycles P
C2 - 500 cycles
C3 -500 cycles
RCCBs having Ian £0,010 A tested at: N/A
- 500 cycles for manual operation ................cco.....:. |CL - N/A
C2-
C3-
- 750 cycles by using the test device ................... |Cl- N/A
C2-
C3-
- 750 cycles at a current of lan ...cooceeeviciieevict |CL - N/A
C2-
C3-
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Test is made without load using manual operation: --
-In <25 A; 2000 cycles ....cccoceeveeevivcciiiieeeeeeiiieeens. |CL - N/A
Cc2-
C3 -
-In>25 A; 1000 cycles .......ccccccvvvvvvevsciieeenneneee.. s | C1 - 1000 cycles P
C2 - 1000 cycles
C3 - 1000 cycles
After the test: -
- no undue wear P
- ho damage
- no loosening of connections P
- no seepage of sealing compound
The RCCB shall trip with a test current of 1,25 Ian Cl1-0OK P
(SBOOMS) veeeeeeeeeeeeeeeeeeeeeeeeereseeeeereneneseeennn . | C2 = OK
C3-0K
Dielectric strength test at a voltage of 900 V a.c. for 1 min: --
B) 1 e e e a e e e C1-900v P
C2 - 900V
C3 - 900V
D) C1-900v P
C2-900Vv
C3 - 900V
Lo TR PP OO PPPPPTS C1-900v P
C2 - 900V
C3 - 900V
) e N/A
() I P PP PP PPPPPTY N/A
9.2.4 Only applicable for RCCBs of type B: C1—41ms =
sas | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current C2 - 43ms
maximum break time (MS) ... C3 - 39ms
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TEST SEQUENCE C (3 samples) C-4 C-5 C-6 P
INn=80A 1An =30mA 3P+N B type
8.6 Mechanical and electrical endurance
RCCBs shall be capable of performing an adequate P
number of mechanical and electrical operations
9.10 Test is made: P
-IN<25A;2s0n; 13SO0ff oveeiiiiiiiiiiiil N/A
-IN>25A;250N;28SOff ..ovveeiiiiiiiiiiiiiiiil P
Number of operating cycles: 2000 P
Test voltage Un (V); test current In (A); --
€0S phi 0,85-0,9 ...oeevviiiiiiiiiiiiiiiieieieiiiieeeeeeeeeenn . | 418V/80,7A/0,88
Cross-sectional area (mm?) .........ccccceeeveveveveeeeeee.. |25 mm?2 --
RCCBs having lan > 0,010 A tested at: --
- 1000 cycles for manual operation ....................... | C4 - 1000 cycles P
C5 - 1000 cycles
C6 -1000 cycles
- 500 cycles by using the test device .................... | C4 - 500 cycles P
C5 - 500 cycles
C6 -500 cycles
- 500 cycles at a current of lan «...coovvvvvveeeeeennnennn s | C4 - 500 cycles P
C5 - 500 cycles
C6 -500 cycles
RCCBs having Ian £0,010 A tested at: N/A
- 500 cycles for manual operation ..........ccccoceeennn! N/A
- 750 cycles by using the test device ...................: N/A
- 750 cycles at a current of lan «ooovcveeiiiiiinniinnnn! N/A
Test is made without load using manual operation: -
-IN <25 A; 2000 CYCIES ..iiiiiiiieeeeeie e N/A
-In>25 A; 1000 cycles .....ccocceceeeviviciiiieeneeenennnn s | C4 - 1000 cycles P

C5 - 1000 cycles
C6- 1000 cycles

After the test:
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- no undue wear P
- no damage
- no loosening of connections
- no seepage of sealing compound
The RCCB shall trip with a test current of 1,25 Ian  |{C4 - OK P
(SB00MS) vveeeeiiiieee e sieeee s sieeeeenn . | CB = OK
C6-0OK
Dielectric strength test at a voltage of 900 V a.c. for 1 min: --
) OO C4 - 900V P
C5 - 900V
C6 - 900V
) TR C4 - 900V P
C5 - 900V
C6 - 900V
[0 TP P PP OPPPPPPPPPS C4 - 900V P
C5-900v
C6 - 900V
) e N/A
(=) I PP PP N/A
9.2.4 Only applicable for RCCBs of type B: C4 —52ms P
s "% | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current C5—41ms
maximum break time (MS) ...l | CE — 47ms
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TEST SEQUENCE D (3 samples) D1 D2 D3 P
IN=80A IAn =30mA 1P+N B type
Tests “D0”

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

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

9.95 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) oo

Type 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-200A, 500A .
0,25A a) b)
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 D1 - 6mA to 30mA P
(MA) e iiieeeeeee . | D2 — BMA tO 30mMA

D3 -- 6mA to 30mA
- tripping current between lano and lan (MA) .........: |D1—24,3mA P
D2 — 24,5mA
D3 — 24,6mA
9.9.2.2 Verification of the correct operation at closing on residual current --
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- the RCCB closes on Ian: no value exceeds the D1 -123ms P
specified limiting value of Table 1 (<300ms) ......... |D2-121ms
D3 - 116ms
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 (300ms) at: lan .................t | D1 —=117ms P
D2 - 116ms
D3-117ms
- maximum break time (150ms) at: 2 lan ...ccce.e. : |D1-57ms P
D2 - 57ms
D3 - 56ms
- maximum break time (40ms) at: 5 lan ....ccoeeeennee : |D1-27ms P
D2 - 22ms
D3 - 21ms
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (40ms) at: 500 A .............. : |D1-12ms P
D2 —13ms
D3 -12ms
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 (40ms) at: 5A (value 1 D1 -13ms P
between 5A and 200A) ..., : |D2 - 14ms
D3 - 12ms
- maximum break time (40ms) at: 20A (value 2 D1 - 14ms P
between 5A and 200A) ..., : |D2—-15ms
D3 - 14ms
No value exceeds the relevant specified limiting P
value
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Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S i :
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C: --

The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (300ms) at: Ian ........ccveeee.: | D1 —=117ms P

D2 -117ms

D3 -115ms
- maximum break time (150ms) at: 2 Ian ..ceevveeeees : |D1-56ms P

D2 — 59ms

D3 - 56ms
- maximum break time (40ms) at: 5 lan ..oooocevveeen. : N/A
- maximum break time (ms) at: 0,25 A (if D1 -22ms P
applicable) ......oovvvvviiiiiiiees . |D2-21ms

D3 - 22ms
- maximum break time (40ms) at: 500 A .............. . |D1-12ms P

D2 —13ms

D3 - 13ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan: 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P

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

other pole loaded with rated current, the current

being established shortly before the test .............. [80,0A
- cross-sectional area (MM?) ....ococeeiiiiieeniiieeenns . |25 mm2 --
- the RCCB closes on lan: no value exceeds the D1 -121ms P
specified limiting value of Table 1 (300msS) ........... |[D2—-117ms

D3 -118ms

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

established by closing S2:

- maximum break time (300ms) at: lan ................t | D1 —116ms P
D2 -117ms
D3 -115ms
- maximum break time (150ms) at: 2 lan ..ceevveeeees : |D1-55ms P
D2 — 55ms
D3 — 55ms
- maximum break time (40ms) at: 5 lan ..oooccevieeeen. : N/A
- maximum break time (40ms) at: 0,25 A (if D1 - 25ms P
applicable) ......ooovvviiiiiiiiiee s . |D2 -24ms
D3 - 24ms
- maximum break time (40ms) at: 500 A .............. . |D1-13ms P
D2 - 12ms
D3 -12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current: --
- test current (A): In at a temperature of +40 °C: --
until steady state conditions are reached ............ . [+40°C
- cross-sectional area (MM?) ... . |35 mm2 --
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (300ms) at: lan .........c......t | D1 —117ms P
D2 -117ms
D3 -115ms
- maximum break time (150ms) at: 2 lan ....cceenee : |D1-59ms P
D2 — 59ms
D3 - 56ms
- maximum break time (40ms) at: 5 lan ..oooocvvveeeen. : N/A
- maximum break time (ms) at: 0,25 A (if D1 -23ms P
applicable) ......ooovvvviiiiiiiie . |D2-21ms
D3 - 22ms
- maximum break time (40ms) at: 500 A .............. . |D1-12ms P
D2 - 12ms
D3 - 12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 Ian for N/A
0,06 S iiiiiiiiee e :
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :
No tripping during the tests N/A
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Result - Remark

Verdict

9.1.2

addition acc. IEC
62423

Verification of the correct operation in case of

steady increase of composite residual current

P

starting composite residual current;

0,2 Ian

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
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 lan)
within 30 s

- tripping current between 0,5 Ian and 1,4 lan (MA)

D1 - 29,8mA
D2 - 29,8mA
D3 —29,9mA

9.1.3

addition acc. IEC
62423

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 (<40ms) :

D1 - 23ms
D2 — 24ms
D3 -- 24ms

max. break time:

- general type RCCBs: 40ms

- S type RCCBs: 150ms

N/A

Additional test for type S:

- minimum non actuating time (ms) at: 7 lan; 0,05 s :

N/A

9.2.1.71

addition acc. IEC
62423

Only applicable for RCCBs of type B:

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

load for ratings of lan not tested in Dy, test acc. figure 6b

N/A

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

direct current:

Test switch S: and Sz and RCCB in closed position

N/A
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- steady increase from max. 0,2 Ian to 2 Ian within N/A
30 S (MA) 1ottt e e e e s s
- tripping current between 0,5 lan and 2 lan (MA) ..: N/A
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 (300ms) at: 2 Ian ...cceennl N/A
- maximum break time (150ms) at: 4 lan ..ol N/A
- maximum break time (40ms) at: 10 lan ...l N/A
No value exceeds the relevant specified limiting N/A
value

8.15 Behaviour of RCCBs in case of earth fault currents comprising ad.c. P
component

9.9.3 Additional verification of correct operation at residual currents with d.c. components P

for RCCBs type A

9.9.3.1 RCCB installed as for normal use, test circuits P

according to fig. 5 and 6

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

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

line voltage; voltage (V) ..occcvveeeiieiiiiiiiiiiiiieeeiis :

9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual

pulsating direct current (see Table 20):

- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 1an /30 Als (mA)

- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) ccooceeiviiieeeiieee v viiiee s | D1 - +33,4mMA/-32,9mMA P

D2 - +33,5mA/-32,8mA
D3 - +33,4mA/-32,9mA

-angle o =90° (+/-) oo | D1 - +27,9MA/-28,6mMA P
D2 - +28,0mA/-28,7mA
D3 - +27,9mA/-28,7mA
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-angle oo =135° (+/-) vocceeeiiiiiiieeee e eveiiieeeeeeen . | D1 - +30,0mA/-30,4mMA P
D2 - +30,0mA/-30,2mA
D3 - +30,1mA/-30,5mA
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 o = 0°)

RCCBs with Ian < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) .oooovent N/A
- maximum break time (ms) at: 4 Ian (+/-) .............: N/A
- maximum break time (ms) at: 0,5 A rms (+/-) ....: N/A
- maximum break time (ms) at: 350 A rms (+/-) ...: N/A
RCCBs with Isn = 0,03 A:

- maximum break time (300ms) at: 1,4 lan (+/-) ....: [D1-+112ms/-113ms P

D2 - +114ms/-112ms
D3 -+113ms/-115ms

- maximum break time (150ms) at: 2,8 Ian (+/-) ....: [D1 - +42ms/-39ms P
D2 - +43ms/41ms
D3 -+44ms/-40ms

- maximum break time (40ms) at: 0,35 Arms (+/-) [D1 - +14ms/-15ms P
D3 -+14ms/-14ms

- maximum break time (40ms) at: 350 Arms (+/-) : [D1 - +10ms/-11ms P
D2 - +12ms/-10ms
D3 - +11ms/-12ms

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) .......... N/A
- maximum break time (ms) at: 2,8 lan (+/-) .......... N/A
- maximum break time (ms) at: 7 lan (+/-) .ooeeent N/A
- maximum break time (ms) at: 350 A rms (+/-) ...: N/A
No value exceeds the relevant specified limiting N/A
value
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9.9.3.3 Verification of the correct operation with the pole under test and one other pole
loaded with rated current
-testcurrent (A): 1IN oo . [ 80,0A —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 lan for Ian < 0,01 A N/A
with 2 lan /30 A/s (mA)
-angle o =0° (+/-) woovveeviieeevceee v viieee e | D1 - +33,3mMA/-32,7mA P
D2 - +33,5mA/-32,8mA
D3 - +33,4mA/-32,9mA
-angle o =90° (+/-) ooeveieieiiiiieeeeiiieieeens. | D1 - +27,9MA/-28,5mA P
D2 - +28,0mA/-28,7mA
D3 - +28,1mA/-28,6mA
-angle o =135° (+/-) oeeeeeeiiiiiiee e | D1 - +29,9mMA/-30,5mMA P
D2 - +30,0mA/-30,5mA
D3 - +30,0mA/-30,6mA
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for Ian > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
to: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle a =0° (+/-) (/- 6 MA) ..ceevvivvvvviiieeenieees. [ D1 - +35,1mMA/-31,2mMA P
D2 - +35,2mA/-31,3mA
D3 -+35,3mA/-31,4mA
No value exceeds the relevant specified limiting P
values
gggi;::j\ch. 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
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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 N/A
to: 1,4 lan for lan > 0,01 A with 1,4 Ian /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
to: 2 lan for lan £ 0,01 A with 2 Ian /30 A/s (mA)
-angle o = 0° (+/-) (/- 10 MA) i N/A
No value exceeds the relevant specified limiting N/A
values
9.2.1 .
addiion acc. IEC Only applicable for RCCBs of type B: P
62423
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

9.2.11

addiion ac. IEC General -
62423
Each test is made at 1,1 and 0,85 times the rated | 264V/195V P
line voltage; voltage (V)
Tests a rated frequency P
For multiple settings of Ian tests are made for each N/A
setting
RCCB installed as for normal use P
?;%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 P
Test at 150Hz: P
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- steady increase from max. 0,2 Ian t0 2,4 lan within  |D1 — 6mA to 72mA P
30 S (MA) e D2 — 6mA to 72mA
D3 - 6mA to 72mA
- tripping current between 0,5 lan and 2,4 Isn (MA) : | D1 —22,6mA P
D2 —22,5mA
D3 - 22,6mA
Test at 400Hz:
- steady increase from max. 0,2 Ian to 6 lan Within D1 - 6mA to 180mA P
30 S (MA) e D2 - 6mA to 180mA
D3 - 6mA to 180mA
- tripping current between 0,5 lan and 6 Ian (MA) ..: |D1 - 25,1mA P
D2 - 25,2mA
D3 -25,1mA
Test at 1000Hz:
- steady increase from max. 0,2 lan to 14 Ian within | D1 - 6mA to 420mA P
30 S (IMA) e D2 - 6mA to 420mA
D3 -6mA to 420mA
- tripping current between Ian and 14 lan (MA) ......: D1 - 47,8mA P
D2 - 47,8mA
D3 - 47,9mA
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 (mMS) : D1 -12ms P
D2 - 12ms
D3 -11ms
max. break time: P
- general type RCCBs: 0,3s P
- 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 : N/A
9.2.1.3

addition acc. IEC
62423

Verification of the correct operation in the case of a residual alternating current --

superimposed on a residual smooth direct current

Test acc. figure 4
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Test switch S1 and Sz and RCCB in closed position P
Residual smooth direct current applied through one
pole chosen at random and adjusted to
- 0,4 lan Or P
-10 mA N/A
whichever is the higher value P
Residual alternating current at rated frequency P
applied to another pole and:
- steady increase from max. 0,2 lan to lan Within 30 s | D1 — 6mA to 30mA P
(MA) e D2 - 6mA to 30mA

D3 - 6mA to 30mA
- alternating tripping current < lan(MA) ....cceeeevnnlt D1 - 20,0mA/20,3mA P

D2 - 20,1mA/20,3mA

D3 — 20,0mA/20,2mA
Test made twice at each position | and Il of Ss3 P

%ﬁéﬁ;ﬁm 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 P
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 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 Ian within | D1 — 6 mA to 42 mA P
30 s (mA) for RCCBs with 1an>0,01 A......ccvvvveee D2 - 6 mAto42 mA

D3 -6 mA to 42 mA
- steady increase from max. 0,2 lan to 2 Ian within D1 - N/A
30 s (mA) for RCCBs with 1an<0,01 A......ccvvvvveenrn: D2 -

D3 -
RCCB tested twice at each position | and Il of Ss3 P

and Ss
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- residual pulsating tripping current < 1,4 Ian(mA) for | D1 — 28,2mA P
RCCBs with [an>0,01 A....ooooviiveeviiiieeiiiiee e | D2 = 28,2MA
D3 - 28,2mA
- residual pulsating tripping current < 2 Ian(mA) for |D1 - N/A
RCCBs with [an<0,01 A....oooeviiiviiviiieeeviiee e | D2 -
D3 -
9.2.15 e L . . .
addiion ace. 1EC 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 P
3) Test switch S1 and Sz and RCCB in closed position P
Residual pulsating direct current: P
- steady increase from max. 0,2 Ian to 2 lan within D1 — 6mA to 60mA P
30 S (IMA) e D2 - 6mA to 60mA
D3 - 6mA to 60mA
-tripping current between 0,5 Ian and 2 lan............. D1 — 23,2mA/25,5mA P
D2 — 23,2mA/25,4mA
D3 — 23,3mA/25,5mA
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 (300ms) at: 2 Ian A (value D1 — 60ms/62ms P
givenintable1) .............................cce. | D2 = 62mMs/62ms
D3 - 62ms/61ms
- maximum break time (150ms) at: 4 Ian A (value D1 - 34ms/36ms P
givenintable 1) .......cccoociiiiiiiiiiiiiice i | D2 — 34ms/36ms
D3 - 34ms/34ms
- maximum break time (40ms) at: 10 Ian A (value D1 - 23ms/23ms P
givenintable 1) .......ccccooiiiiiiiiiiiiiie e | D2 — 26mMs/26ms
D3 - 20ms/23ms
No value exceeds the relevant specified limiting P
value
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?;22316 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
D3 -
-tripping current between 0,5 lan and 2 Ian..............  |D1- N/A
D2 -
D3 -
b) The test circuit being successively calibrated at 2 Ian 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 .....oocevveeeenr | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: A (value D1- N/A
givenintable1) .................................................... |D2-
D3 -
- maximum break time (ms) at: A (value D1- N/A
givenintable1) .................................................... |D2-
D3 -
No value exceeds the relevant specified limiting N/A
value
égénja-cZIE:(l:- Verification of the correct operation in case of residual smooth direct current without
load ,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
- steady increase from max. 0,2 lan to 2 Ian within D1 — 6mA to 60mA P

D2 - 6mA to 60mA
D3 - 6mA to 60mA
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- tripping current between 0,5 Ian and 2 Ian (MA) ..: | D1 - 20,8mA/23,3mA P
D2 - 20,9mA/23,2mA
D3 — 20,9mA/23,2mA
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 (300ms) at: 2 lan ............... |D1—75ms/81ms P
D2 — 82ms/81ms
D3 - 81ms/84ms

- maximum break time (150ms) at: 4 Ian .............. |D1—36ms/37ms P
D2 — 36ms/35ms
D3 - 34ms/36ms

- maximum break time (40ms) at: 10 Ian ............... |D1—26ms/22ms P
D2 — 25ms/23ms
D3 - 23ms/23ms

No value exceeds the relevant specified limiting P
value
;ignj;cz .'E% Verification of the correct operation in case of residual smooth direct current with P
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 P
arereached ........ccoceeeiiiiiiiiiiiiiniiieennieeeeen . | 80,0A
- cross-sectional area (MM?2) .....ccccceeveeviviiiieeeel [ 25 mm2
- steady increase from max. 0,2 lan to 2 Ian Within D1 - 6mA to 60mA P
30 S (MA) e D2 - 6mA to 60mA
D3 -6mA to 60mA
- tripping current between 0,5 lan and 2 Ian (MA) ..: | D1 — 20,9mA/23,2mA P
D2 — 20,9mA/23,3mA
D3 -20,9mA/23,4mA
gggég%'nzacc. IEC Only applicable for RCCBs of type B: P
Tests at the temperature limits
tests acc. 9.2.1.5 b), 9.2.1.6 b) and 9.2.1.7.1 b) P
under the following conditions:
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- ambient temperature: -5°C, off load P

- ambient temperature: +40°C RCCB previously
loaded with rated current until steady state

conditions are reached

gén%'hlaéc.smc 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 P
Test acc. figure 6a P
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 (300ms) at: 2 Ian ............... |D1—62ms/62ms P
D2 — 61ms/58ms
D3 - 57ms/61ms
- maximum break time (150ms) at: 4 Ian ............... | D1 —35ms/30ms P
D2 — 37ms/33ms
D3 — 35ms/35ms
- maximum break time (40ms) at: 10 Ian ............... | D1 —20ms/20ms P
D2 — 20ms/21ms
D3 -21ms/21ms
No value exceeds the relevant specified limiting P
value
9.2.1.6

addiion ace. 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 o . .
) The test circuit being successively calibrated at 2 Ian 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
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- maximum break time (300ms) at: 2 Ian .....evee...l N/A
- maximum break time (150ms) at: 4 lan .....oeee...l N/A
- maximum break time (40ms) at: 10 lan ....ooeonnnlt N/A
No value exceeds the relevant specified limiting N/A
value
gggiijnje;czm:(]; 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 P
- maximum break time (300ms) at: 2 lan ............... |D1—71ms/69ms P
D2 — 72ms/70ms
D3 — 67ms/67ms
- maximum break time (140ms) at: 4 Ian ............... |D1—37ms/37ms P
D2 — 35ms/35ms
D3 — 36ms/32ms
- maximum break time (40ms) at: 10 Ian ............... | D1 —23ms/24ms P
D2 — 23ms/23ms
D3 — 23ms/22ms
No value exceeds the relevant specified limiting P
value
gggéénlaéc.smc 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 P
arereached .........ccoecevieieiiiiiiciiiiieeeiesieeeeee. . | 80,0A
- cross-sectional area (MM?) ..ol | 25 mm2 P
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 (300ms) at: 2 Ian ............... |D1—63ms/61ms P
D2 — 63ms/58ms
D3 — 58ms/60ms
- maximum break time (140ms) at: 4 lan ............... | D1 —32ms/34ms P
D2 — 33ms/34ms
D3 — 33ms/34ms
- maximum break time (40ms) at: 10 Ian ............... |D1—19ms/21ms P
D2 — 20ms/21ms
D3 — 21ms/20ms
No value exceeds the relevant specified limiting P
value
9.2.1.6

addiion 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 +40 °C: N/A

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

arereached .........cccoooivvvieiiiiiiiii

- cross-sectional area (MM?2) .....cccvveeeniiiiiiiieennl! N/A

Test acc. figure 6b N/A

b S . .
) 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 (Mms) at: 2 lan «ooeevvviivnnnnnnlt N/A

- maximum break time (ms) at: A (value N/A

givenintable 1) ...

- maximum break time (ms) at: A (value N/A

givenintable 1) i
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No value exceeds the relevant specified limiting N/A
value
?3352317&% 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 +40°C: +40°C P
- test current (A): In, until steady state conditions P
arereached .............cccoeeeeeiiiiiiiiieeiiciiieeeeee..t | 80,0A
- cross-sectional area (MM?) ..ol | 25 mm2
- maximum break time (300ms) at: 2 Ian ............... | D1 —69ms/64ms P
D2 — 71ms/68ms
D3 — 68ms/65ms
- maximum break time (140ms) at: 4 lan ............... |D1—32ms/31ms P
D2 — 35ms/32ms
D3 — 33ms/33ms
- maximum break time (40ms) at: 10 Ian ............... | D1 —22ms/23ms P
D2 — 23ms/21ms
D3 — 22ms/23ms
No value exceeds the relevant specified limiting P
value
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Tests "D1"

8.12 RCCBs functionally dependent on line voltage --
RCCBs functionally dependent on the line voltage, N/A
shall operate correctly between 0,85 and 1,1 times
their rated voltage; voltage (V) .......ccccccvvvveeeeeinnnnds
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any

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

9.17.1 Limiting value of the line voltage (Ux): --
- rated voltage applied to the line terminals and N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) ettt ]
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (ms) ..........cc.......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......ccccoiiiinininnennns !

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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

TRF No. IEC62423C




Page 72 of 288 Report No. 24119Y90016

IEC 62423
Clause Requirement + Test Result - Remark Verdict
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: N/A
9.9.21 - steady increase from 0,2 lan to lan Within 30 s N/A
(MA) e
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................:

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 ..oooooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan ..cooooviiinennnd! N/A
- maximum break time (ms) at: 5 lan ..cccovvveveeennl N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ccccvvviii

- maximum break time (ms) at: 500 A .................: N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo

No tripping during tests

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 ...eeeiiiiiiinnnnd N/A
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- maximum break time (ms) at: 2 lan ..occcovveuvnnnenn.. : N/A
- maximum break time (ms) at: 5 lan ..oocovvvcnvvnnnnn. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 'S ittt :
No tripping during tests P

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)

8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages

9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse P
voltages

9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test) P
One pole of the RCCB is submitted to 10 applications of a surge current according to
the following requirements:
- peak value: 200 A + 10/0% D1-204A P

D2-204A
D3-204A

- virtual front time: 0,5 us + 30% P
- period of the following oscillatory wave: 10 us
+20%
- each successive reverse peak: about 60% of the P
preceding peak
The polarity shall be inverted after every two P
applications
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The interval between two consecutive applications P
shall be about 30 s
During the test the RCCB shall not trip ................. | Not trip
- break time (£300ms) at: lan ....ococeevvciveenniieeennn s | D1 =122ms
D2 - 116ms
D3-117ms
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current) --
e e
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% D1 - 3050A P
D2 — 3040A
D3 - 3040A
Virtual front time: 0,8us + 20% P
Virtual time of half value: 20ps + 20%
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
- break time (ms) at lan ..cccccceeveevvviciiiiiieeiiiiiieee s |D1=114ms P
D2 - 115ms
D3 -113ms
9.19.2.3 General type: During the test the RCCB may trip. N/A
After any tripping the RCCB shall be re-closed
- break time (MS) at Ian .o N/A
gggéizl]i;?lneacc. 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 lan.....cc........ (mA): N/A
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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
(z;gg?;;i;’;nﬂcc. 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
(a’_xgcéiiimzacc IEC Only applicable for RCCBs of type F: N/A
Verification of the correct operation in case of
steady increase of composite residual current
starting composite residual current: N/A
Diferent requency component values of test curentsfor calbraton (RS | SomPeste saring. N/A
lat rated frequency l1kHz IF 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 lan (MA) N/A
;ng)ic 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
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?;22312@ 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 Sz and RCCB in closed position N/A
Test at 150Hz: N/A
- steady increase from max. 0,2 Ian t0 2,4 lan Within N/A
30 S (MA) i |
- tripping current between 0,5 lan and 2,4 lan (MA) : N/A
Test at 400Hz: N/A
- steady increase from max. 0,2 lan to 6 lan Within N/A
30 S (IMA) i |
- tripping current between 0,5 lan and 6 lan (MA) ..: N/A
Test at 1000Hz: N/A
- steady increase from max. 0,2 lan to 14 Ian Within N/A
- tripping current between lan and 14 Ian (MA) ......: N/A
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) : N/A
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 : N/A
?;%2311% Only applicable for RCCBs of type B: N/A
Verification of the correct operation in case of residual smooth direct current without
load for ratings of lan, 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 N/A
- steady increase from max. 0,2 lan t0 2 lan Within N/A
- tripping current between 0,5 lan and 2 lan (MA) ..: N/A
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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, Sz in position | or Il chosen at random
- maximum break time (ms) at: 2 lan ccveeeeviicnnnnnd N/A
- maximum break time (ms) at: 4 lan ool N/A
- maximum break time (ms) at: 10 lan ..ol N/A
No value exceeds the relevant specified limiting N/A
value
9.11.2.3 Verification of the rated residual making and --
breaking capacity (A): Iam coccccvevveeviiicvieiiiveeanenn. s | 800A
Test circuit according to figure ............ccoceeeneeeee..t. | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ........ccccccvvvvvvviieiiiiieeeeeeeen. . | 25MM --
Prospective current (A) ..............cceeeeeeeeeeeeeeeee...... | 800A --
Prospective current obtained (A) .......................... | 805A --
Power factor ........ccccoceeviiiiiiiiiiiiiiiieiessieeeenene .| 0,93~0,98 -
Power factor obtained ............coceeiviiiiiiieennn s 0,97 -
Point of initiation: 45° + 5° 45° P
Test sequence: O-t-CO-t-CO on each pole in turn | O-t-CO-t-CO P
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
9.7.7.3 The leakage current flowing across the open D1 -2,78uA P
contacts is measured at 1,1 Un and shall not D2 - 2,51uA
exceed 2mA (mA) D3 — 2,63uA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
) e D1 — 480V P
D2 - 480V
D3 - 480V
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D) e : | D1-480V P
D2 — 480V
D3 - 480V
o) PR PRPURRRN : | D1-480V P
D2 — 480V
D3 - 480V
0) e : N/A
L) T T P T PP PP PP PPPPTTPPPPPPTTR : N/A
No flashover or breakdown ........cccococeiiiiiinnnnnen. : P
Making and breaking In at Un ............cccoocevennnnen. : |D1-0OK P
D2 -- OK
D3 -- OK
The RCCB shall trip with a test current of 1,25 Ian | D1 — 109ms P
(IMS) e : |D2-102ms
D3 -105ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (MmsS) ..........ccc..eel
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccccviiiiinniiienennns :

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 N/A
opening of the main contacts .........ccccceeiiiinennnnd
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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) e |
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(LN T PO
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (ms) ................:

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 ...oeeeiiiiiinnnnl N/A
- maximum break time (ms) at: 2 Ian .veeeriiiinnnnnl N/A
- maximum break time (ms) at: 5 lan .veeeriiiinnnnnl N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A ................ll N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S it
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 ..oooooeiiiiinennnl! N/A
- maximum break time (ms) at: 2 lan .cocoooviinennnnl! N/A
- maximum break time (ms) at: 5 lan .cooooeviinennnl! N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......cccoviiiii

- maximum break time (ms) at: 500 A .................: N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A

0,04 S i

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 P
Ampere-turns produced when operating the test <1,66 1an=99,6 P

device do not exceed 2,5 times the ampere-turns | D-1-73,4
produced by lan D-2-73,1
D-3-73,4
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Not possible to energize the circuit on the load side P
by operating the test device when the RCCBis in

the open position

9.16 Verification of the operation of the test device at the limits of rated voltage: --
a) RCCB at 0,85 times the rated voltage, test D1 - 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 D1-0K P
means of the test device being held in the closed D2 - OK
position for 30 S ..ooovvvvciiiiiieeeiiiiiieee e | D3 - OK
RCCB operated at each test ............ccccccecvveeeenenn s | D1 — Operated P

D2 - operated
D3 - operated

No change impairing further use ........................... |D1-=0OK 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 - no opening P
D2 - no opening

D3 - no opening

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
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9.12.2.2 RCCB:s for rail mounting downward vertical force of P
50 N for 1 min, upward vertical force of 50 N for
1 min
RCCB shall not become loose during test and no D1-OK P
damage impairing its further use .............ccccceveeee.s. | D2 - OK
D3 -OK
9.12.2.3 RCCBs of plug-in type (under consideration) N/A
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit -
RCCBs shall not operate under specified N/A
conditions of overcurrent
9.18.1 Verification of the limiting value of overcurrent in case of a load through a RCCB with =
two poles
RCCB connected as for normal use with a load P
equal to (A): 6 In switched on using a two-pole test
SWItch for 1S ..ovovviiiiiiiiiiiiiiisiiiceesieeceeneeneee s | 480A/1S
Test repeated three times with an interval of at P
[€AST L MIN Leeiiiiiiiiii i |
The RCCB shall not open ..........ccccccvvvvvvvvvvvvnnnnnnnn s | D1 - NOt OpeN P
D2 - not open
D3 - not open
RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ..o
9.18.2 Verification of the limiting value of overcurrent in case of a single phase load through --
a three-pole or four-pole RCCB
RCCB connected according to fig. 22 N/A
Test current (A): 6 Inclosed by S1forls ...........: --
Test repeated three times for each possible N/A
combination of current paths with an interval of at
[€ASE 1 MIN ..ttt a e
The RCCB shall not open ......cccooceveiiiiiiiniiiieeenn N/A
RCCBs functionally dependent on the line voltage N/A
at rated voltage
9.2.4 Only applicable for RCCBs of type B: D1 — 46ms =
S’ =" | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current D2 - 41ms
maximum break time (MS) ...l | D3~ 49ms
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Tests "D2" D.-1 D,-2 D.-3 P
80A, 30mA, 1P+N , B type

9.11.2.3c) |Verification of suitability in IT system: ..................: --
Test circuit according to figure ...........cccceeeennneennns | figure 8 --
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ....cccccceeeeviiciiiiiieeeeeesiceeenn s | 25MM --
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 --
for the other poles
Prospective current - 500A or --

- 10 In A) ... 800A

Prospective current (A) ...coocoviiiiiiiiienieeeenenn . | 800A --
Prospective current obtained (A) ........c.cccceeeeeen. s | 805A --
Power factor ............cccoeeeeeeeiiiiiiiieecieeeiiiiiiiieeneeeen s 10.93~0,98 --
Power factor obtained ............ccccoccooeeevvviiieenen. i 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 D2-1-2,29uA
contacts is measured at 1,1 Un and shall not D2-2 — 2,45uA
exceed 2mA (mA) D2-3 — 2,34uA

9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: --
) et D2-1 — 480V P

D2-2 — 480V
D2-3 — 480V
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D) ettt : | D2-1 - 480V P
D2-2 — 480V
D2-3 — 480V
C) ettt : | D2-1 - 480V P
D2-2 — 480V
D2-3 — 480V
0) e : N/A
L) T T P T PP PP PP PPPPTTPPPPPPTTR : N/A
No flashover or breakdown ..........ccccceevniiennnen. : |D2-1-0K P
D2-2 — OK
D2-3 - OK
Making and breaking In at Un ............cccoocevennnnen. © |D2-1-0K P
D2-2 — OK
D2-3 - OK
The RCCB shall trip with a test current of 1,25 lan D2-1 — 96ms P
(IMS) e : | D2-2 -92ms
D2-3 - 89ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:
- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cceeeel
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccccviiiiiniiienenns :
9.17.2 Verification of behaviour in case of failure of the line voltage --
RCCB supplied with rated voltage, and the line M/A
voltage then switched off
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Time (ms) interval between switching off and N/A
opening of the main contacts .........cccccceeeeeiicnnnns s
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) e

All phases but one switched off by means of S3 N/A

During the delay: test of 9.9.2: -

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(LN T PO
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A

specified limiting value of Table 1 (mS) ................:

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 ...eeeeeiiiiiinnnn N/A
- maximum break time (ms) at: 2 Ian .eeveeeriiiinnnnnl N/A
- maximum break time (ms) at: 5 lan .vveeeiiiiinnnnnl N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...

- maximum break time (ms) at: 500 A ................lt N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
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- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A; - N/A
0,04 S ittt
No tripping during tests
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 ..oocooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan ool N/A
- maximum break time (ms) at: 5 lan ..cccovvveveeennl N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ccccvvviii

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A

0,04 S oo

No tripping during tests N/A
9.2.4 Only applicable for RCCBs of type B: D>-1 — 46mMs =
S =" | The RCCB shall trip with a test current of 2,5 Ian

with smooth direct current D2-2 - 37ms

maximum break time (MS) .......ccccocceeeiiiiiiii D»-3 - 49ms
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TEST SEQUENCE D (3 samples) D-4 D-5 D-6
IN=80A, Ian =30mA, 3P+N
Tests “D0”

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

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

9.95 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) oo

Type 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-200A, 500A .
0,25A a) b)
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 D4 — 6mA to 30mA P
(MA) e siiieeeeeee . | DB — BMA tO 30mMA

D6 -- 6mA to 30mA
- tripping current between lano and lan (MA) .........: | D4 —23,6mA P
D5 — 23,7mA
D6 — 23,7mA
9.9.2.2 Verification of the correct operation at closing on residual current --
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- the RCCB closes on Ian: no value exceeds the D4 - 97ms P
specified limiting value of Table 1 (<300ms) ......... |D5—-97ms
D6 - 97ms
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 (300ms) at: lan .................. | D4 —96ms P
D5 —-97ms
D6 - 96ms
- maximum break time (150ms) at: 2 lan ...cceene. : |D4—-53ms P
D5 - 51ms
D6 - 52ms
- maximum break time (40ms) at: 5 lan ....ccoveeennee : | D4 —-23ms P
D5 - 21ms
D6 - 23ms
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (40ms) at: 500 A .............. : | D4 -12ms P
D5 - 12ms
D6 — 12ms
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 (40ms) at: 5A (value 1 D4 — 14ms P
between 5A and 200A) ..., : |D5-12ms
D6 - 12ms
- maximum break time (40ms) at: 20A (value 2 D4 - 11ms P
between 5A and 200A) ..., : |D5-12ms
D6 - 13ms
No value exceeds the relevant specified limiting P
value
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Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S i :
No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C: --
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (300ms) at: Ian ................t | D4 —93ms P
D5 - 94ms
D6 - 94ms
- maximum break time (150ms) at: 2 lan ..cevvveeeeees . | D4 — 54ms P
D5 - 69ms
D6 - 53ms
- maximum break time (40ms) at: 5 lan .eeevvvveeennns . | D4 - 24ms P
D5 - 23ms
D6 - 22ms
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (40ms) at: 500 A .............. . |D4 - 14ms P
D5 -12ms
D6 - 12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian: 0,13s : |- N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
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- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during the tests N/A
9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one =
other pole loaded with rated current, the current
being established shortly before the test .............. |80,0A
- cross-sectional area (MM?) ....ococeeiiiiieeniiieeenns : |25 mm2 --
- the RCCB closes on lan: no value exceeds the D4 — 95ms P
specified limiting value of Table 1 (300msS) ........... |D5—94ms
D6 - 93ms
The switch S1 and the RCCB are in closed position. The residual current is --
established by closing S2:
- maximum break time (300ms) at: Ian ................. | D4 —94ms P
D5 —-92ms
D6 - 94ms
- maximum break time (150ms) at: 2 Ian ..covvveeeenes : |D4 —-51ms P
D5 — 49ms
D6 - 52ms
- maximum break time (40ms) at: 5 lan .eeevveveennnns : |D4—-21ms P
D5 - 19ms
D6 - 18ms
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (40ms) at: 500 A .............. : | D4 -12ms P
D5 - 12ms
D6 - 12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
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- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during the tests N/A
9.9.2.6 b) Tests repeated with the RCCB loaded with rated current: --
- test current (A): In at a temperature of +40 °C: --
until steady state conditions are reached ............ . [+40°C
- cross-sectional area (MM?) ....ococeeiiiiieeniiieeenns : |25 mm2 --
The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (300ms) at: lan .................. | D4 —94ms P
D5 — 94ms
D6 - 93ms
- maximum break time (150ms) at: 2 lan ..cevvveeeeees : | D4 —53ms P
D5 — 54ms
D6 - 54ms
- maximum break time (40ms) at: 5 lan .ecevveveennnns . | D4 —24ms P
D5 - 23ms
D6 - 23ms
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (40ms) at: 500 A .............. . |D4—-13ms P
D5 - 14ms
D6 - 13ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 Ian for N/A
0,06 S iiiiiiiiee e :
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S i :
No tripping during the tests N/A
?;2132 IEC Verification of the correct operation in case of P
steady increase of composite residual current
starting composite residual current: 0,2 Ian P
Difrent equency component valuesoftest currets fo cabration (RMS) | COmPoste Sartng.
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 Iaxn and 1,4 Ian (MA) | D4 — 29,9mA P
............................................................................... D5 - 29,8mA
D6— 29,9mA
;2&2%;’;35‘“' IEC Verification of the correct operation in case of P
sudden appearance of composite residual current
composite residual current acc. 9.1.2 P
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 — 25ms P
D5 — 26ms
D6 - 25ms
max. break time: P
- 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 : | - N/A
?;%2317& Only applicable for RCCBs of type B: N/A
Verification of the correct operation in case of residual smooth direct current without
load for ratings of lan not tested in Di,test acc. figure 6b
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a) Verification of the correct operation in case of a steady increase residual smooth --
direct current:
Test switch S: and Sz and RCCB in closed position N/A
- steady increase from max. 0,2 lan to 2 lan Within N/A
- tripping current between 0,5 lan and 2 lan (MA) ..: N/A
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 (300ms) at: 2 Ian ..ol N/A
- maximum break time (150ms) at: 4 Ian ...l N/A
- maximum break time (40ms) at: 10 Ian ...cceennl N/A
No value exceeds the relevant specified limiting N/A
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 P

for RCCBs type A

9.9.3.1 RCCB installed as for normal use, test circuits P

according to fig. 5 and 6

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

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

line voltage; voltage (V) ...

9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual

pulsating direct current (see Table 20):

- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 1an /30 Als (mA)

- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (MmA)
-angle o =0° (+/-) vooceiviiieieieeeeee e | D4 - +32,9MA/-32,3MA P

D5 - +32,7mA/-32,2mA
D6 - +32,8mA/-32,3mA
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-angle o =90° (#/-) vovvveeiiiiiciieeee e evciineeee e | D4 - +27,5mMA/-28,1MA P
D5 - +27,8mA/-28,2mA
D6 - +27,5mA/-28,3mA
-angle o =135° (+/-) oovviveiiiiiieeiieee e | D4 - +29,5mMA/-29,6mMA P
D5 - +29,5mA/-29,6mA
D6 - + 29,4mA/-29,7mA
No value exceeds the relevant specified limiting P
values
9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating
direct currents by closing S2 (angle o = 0°)
RCCBs with Isn < 0,03 A:
- maximum break time (ms) at: 2 lan (+/-) .............: N/A
- maximum break time (ms) at: 4 Ian (+/-) .............: N/A
- maximum break time (ms) at: 0,5 A rms (+/-) ....: N/A
- maximum break time (ms) at: 350 A rms (+/-) ...: N/A
RCCBs with Isn = 0,03 A:
- maximum break time (300ms) at: 1,4 Ian (+/-) ....: [D4 - +82ms/-78ms P
D5 - +79ms/-76ms
D6 -+77ms/-78ms
- maximum break time (150ms) at: 2,8 Ian (+/-) ....: [D4 - +42ms/-34ms P
D5 - +37ms/33ms
D6 -+36ms/-33ms
- maximum break time (40ms) at: 0,35 Arms (+/-) D4 - +19ms/-15ms P
............................................................................... D5 - +15ms/-13ms
D6 -+16ms/-15ms
- maximum break time (40ms) at: 350 A rms (+/-) : |D4 - +10ms/-12ms P
D5 - +11ms/-10ms
D6 - +12ms/-11ms
RCCBs with Isn > 0,03 A:
- maximum break time (ms) at: 1,4 lan (+/-) .......... N/A
- maximum break time (ms) at: 2,8 lan (+/-) .......... N/A
- maximum break time (ms) at: 7 lan (+/-) .ooooovelt N/A
- maximum break time (ms) at: 350 A rms (+/-) ...: N/A
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No value exceeds the relevant specified limiting N/A
value
9.9.3.3 Verification of the correct operation with the pole under test and one other pole
loaded with rated current
- testcurrent (A): 1IN oo D [ 80,0A —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 lan for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle o =0° (+-) oo | D4 - +32,8MA/-32,2MA P
D5 - +32,7mA/-32,3mA
D6 - +32,9mA/-32,3mA
-angle o =90° (+/-) oo | D4 - +27,6mMA/-28,3MA P
D5 - +27,5mA/-28,2mA
D6 - +27,7mA/-28,3mA
-angle o = 135° (F/-) oo . |D4 - +29,6mA/-29,8mA P
D5 - +29,6mA/-29,8mA
D6 - +29,7mA/-29,9mA
No value exceeds the relevant specified limiting P
values
9.9.34 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 lan for Ian > 0,01 A with 1,4 1an /30 A/s (mA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-angle a =0° (+/-) (/-6 MA) .ccevvvvveviiieeevieen. | D4 - +33,2mMA/-29,8mA P
D5 - +33,2mA/-29,6mA
D6 -+33,3mA/-29,7mA
No value exceeds the relevant specified limiting P
values
9.1.7

addition acc. IEC
62423

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
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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 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 lIan £ 0,01 A with 2 Ian /30 A/s (mA)
-angle o = 0° (+/-) (/- 10 MA) oo N/A
No value exceeds the relevant specified limiting N/A
values

(a’_xg‘;iz)n]a-cc IEC Only applicable for RCCBs of type B: 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

a?ﬂt;n%.nj;t;c:.l-lEc General -
62423
Each test is made at 1,1 and 0,85 times the rated P
line voltage; voltage (V)
Tests a rated frequency 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

addition acc. IEC
62423

Verification of the correct operation in case of residual sinusoidal alternating currents
up to 1000 Hz
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a) Test switch S1 and Sz and RCCB in closed position P
Test at 150Hz:
- steady increase from max. 0,2 lan t0 2,4 Ian within | D4 — 6mA to 72mA
30 S (MA) ittt | DD — BMA tO 72MA
D6 - 6mA to 72mA
- tripping current between 0,5 lan and 2,4 Isn (MA) : | D4 — 22,5mA P
D5 - 22,5mA
D6 — 22,6mA
Test at 400Hz: P
- steady increase from max. 0,2 lan to 6 lan Within D4 - 6mA to 180mA
30 S (MA) ceeieiiiiiee et | DD - BMA t0 180mMA
D6 - 6mA to 180mA
- tripping current between 0,5 lan and 6 Ian (MA) ..: | D4 — 25,2mA P
D5 - 25,1mA
D6 — 25,2mA
Test at 1000Hz: =]
- steady increase from max. 0,2 lan t0 14 Ian within | D4 - 6mA to 420mA
30s(MA) ... | D5 - 6MA to 420mMA
D6 -6mA to 420mA
- tripping current between Ian and 14 Ian (MA) ......: | D4 — 47,9mA P
D5 - 47,9mA
D6 — 47,9mA
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 (mMS) : D4 — 13ms P
D5 - 12ms
D6 — 12ms
max. break time: P
- general type RCCBs: 0,3s P
- 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 : N/A

TRF No. IEC62423C




Page 98 of 288 Report No. 24119Y90016

IEC 62423

Clause Requirement + Test Result - Remark Verdict

9.2.1.3 . L . .
addiion acc. 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 S1 and Sz and RCCB in closed position

Residual smooth direct current applied through one |A P

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 P

applied to another pole and:

- steady increase from max. 0,2 lan to lan Within 30 s | D4 — 6mA to 30mA P
(MA) e | DD - BMA t0 30MA
D6 - 6mA to 30mA

- alternating tripping current < Ian(MA) ................... | D4 —20,1mA/20,2mA P
D5 - 20,0mA/20,2mA
D6 — 20,1mA/20,2mA

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

9.21.4 . L . . .
addiion acc. IEC 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 P

Residual smooth direct current applied through one P

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 Ian within | D4 — 6 mA to 42 mA P
30 s (mA) for RCCBs with 1a>0,01 A..................... |D5-6 mAto42 mA
D6 -6 mA to 42 mA

- steady increase from max. 0,2 Ian to 2 lan within N/A

30 s (mA) for RCCBs with 1an<0,01 Aot
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RCCB tested twice at each position | and Il of Ss P
and S4
- residual pulsating tripping current < 1,4 Ian(mA) for | D4 — 28,2mA P
RCCBs with [an>0,01 A.....coovviveevviiieeiiiee e | DB = 28,2MA
D6 — 28,2mA
- residual pulsating tripping current < 2 lan(mA) for N/A
RCCBs With 1an<0,01 A...oviiiiiiiiiiiiiieiicee ]
692352315 IEC 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 P
3) Test switch S1 and Sz and RCCB in closed position P
Residual pulsating direct current: P
- steady increase from max. 0,2 Ian to 2 lan within D4 — 6mA to 60mA P
30 S (MA).ceiiiiiiiiiii et eeees. | DD - BMA t0 60mMA
D6 - 6mA to 60mA
-tripping current between 0,5 Ian and 2 Ian.............. | D4 — 23,3mA/25,5mA P
D5 — 23,2mA/25,4mA
D6 — 23,3mA/25,4mA
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 (300ms) at 2 Ian: (value D4 — 61ms/63ms P
givenintable1) ....................................eeeeeeeeee... | D5 - 61mMs/63ms
D6 - 61ms/62ms
- maximum break time (150ms) at: 4 Ian (value D4 — 38ms/38ms P
givenintable 1) ........cccoccciiiiiiiiiiiceeeevviiiieeeeen.. | D5 - 37ms/34ms
D6 - 37ms/38ms
- maximum break time (40ms) at: 10 Ian (value D4 — 25ms/25ms P
givenintable 1) ........cccocccieiiiiiiiieee v, | D5 - 25ms/23ms
D6 - 21ms/22ms
No value exceeds the relevant specified limiting P
value
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?;22316 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 P
2) Test switch S1 and Sz and RCCB in closed position P
Residual pulsating direct current: P
- steady increase from max. 0,2 Ian to 2 lan Within D4 — 6mA to 60mA P
30 S (MA) ittt siieeeeeeees. | DD - BMA t0 60mMA
D6 - 6mA to 60mA
-tripping current between 0,5 Ian and 2 Ian.............. | D4 —20,6mA/23,4mA P
D5 — 20,6mA/23,3mA
D6 — 20,5mA/23,4mA
b) The test circuit being successively calibrated at 2 Ian 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 (300ms) at: 2 lan ............... |D4—67ms/71ms P
D5 - 66ms/65ms
D6 - 66ms/65ms
- maximum break time (150ms) at: 4 Ian (value D4 — 34ms/36ms P
givenintable1) ....................................eeeeeeee... | D5 - 34ms/36ms
D6 - 34ms/37ms
- maximum break time (40ms) at: 10 Ian (value D4 — 27ms/32ms P
givenintable1) ................................eeeeeeeeeeees. | D5 - 27ms/32ms
D6 - 27ms/27ms
No value exceeds the relevant specified limiting P
value
ggi;zglacc?é Verification of the correct operation in case of residual smooth direct current without
load ,test acc. figure 6b
a) Verification of the correct operation in case of a steady increase residual smooth --
direct current:
Test switch S: and Sz and RCCB in closed position P
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- steady increase from max. 0,2 Ian to 2 Ian within D4 — 6mA to 60mA P
30 S (MA) it . |D5-6mA to 60mA
D6 - 6mA to 60mA
- tripping current between 0,5 Ian and 2 Ian (MA) .: |D4 — 20,6mA/23,1mA P
D5 - 20,6mA/23,2mA
D6 — 20,6mA/23,2mA
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 (300ms) at: 2 lan ..., : | D4 —81ms/82ms P
D5 — 81ms/79ms
D6 - 81ms/81ms
- maximum break time (150ms) at: 4 Ian ............. : | D4 —36ms/33ms P
D5 — 36ms/34ms
D6 - 34ms/32ms
- maximum break time (40ms) at: 10 lan ..c.coueeeee. : | D4 —22ms/23ms P
D5 — 24ms/22ms
D6 - 21ms/22ms
No value exceeds the relevant specified limiting P
value
g’gifgn];cfé Verification of the correct operation in case of residual smooth direct current with P
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 P
arereached ... . |[80,0A
- cross-sectional area (MM?2) ......oooviiiiiiieeieennnnnns © |25 mm? P
- steady increase from max. 0,2 lan t0 2 lan Within D4 — 6mA to 60mA
30 S (MA) e : | D5 - 6mA to 60mA
D6 -6mA to 60mA
- tripping current between 0,5 lan and 2 Ian (MA) .: |D4 — 20,6mA/23,2mA P
D5 — 20,6mA/23,1mA
D6 -20,7mA/23,2mA
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?;%232 IEC Only applicable for RCCBs of type B: P
Tests at the temperature limits
tests acc. 9.2.1.5 b), 9.2.1.6 b) and 9.2.1.7.1 b) P
under the following conditions:
- ambient temperature: -5°C, off load
- ambient temperature: +40°C RCCB previously P
loaded with rated current until steady state
conditions are reached
9.2.1.5

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 two phases

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

Test acc. figure 6a P

b o . ) .
) 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 (300ms) at: 2 Ian ............... |D4 —61ms/61ms P

D5 - 61ms/57ms
D6 - 61ms/61ms

- maximum break time (150ms) at: 4 Ian ............... | D4 —35ms/31ms P
D5 — 36ms/34ms
D6 -31ms/33ms

- maximum break time (40ms) at: 10 Ian ............... | D4 —19ms/20ms P
D5 — 20ms/20ms
D6 - 20ms/19ms

No value exceeds the relevant specified limiting P

value

gén%'nlaé?mc 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: P

Test acc. figure 6b
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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 (300ms) at: 2 Ian ............... | D4 —71ms/65ms P
D5 — 71ms/68ms
D6 - 72ms/69ms
- maximum break time (150ms) at: 4 lan ............... | D4 —34ms/35ms P
D5 — 35ms/34ms
D6 — 34ms/34ms
- maximum break time (40ms) at: 10 Ian ............... | D4 —23ms/24ms P
D5 — 24ms/24ms
D6 - 23ms/25ms
No value exceeds the relevant specified limiting P
value
(a’_ngcéiizmja-cc?IE:(l:- 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 P
- maximum break time (300ms) at: 2 Ian ...............  |D4 —71ms/71ms
D5 — 71ms/71ms
D6 - 69ms/72ms
- maximum break time (140ms) at: 4 Ian ............... | D4 —34ms/36ms P
D5 — 35ms/34ms
D6 - 36ms/36ms
- maximum break time (40ms) at: 10 Ian ............... | D4 —21ms/23ms P
D5 — 23ms/24ms
D6 - 21ms/23ms
No value exceeds the relevant specified limiting P
value
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gén%'hlaéc.smc 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

arereached ........ccoeeeiiiiiiiiiiieiiieesnieeeeene . | 80,0A
- cross-sectional area (MM?) ..ol | 25 mm2 P
Test acc. figure 6a P
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 (300ms) at: 2 Ian ............... | D4 —59ms/60ms P
D5 — 60ms/60ms
D6 - 61ms/58ms
- maximum break time (140ms) at: 4 Ian ............... | D4 —32ms/33ms P
D5 — 34ms/34ms
D6 - 33ms/34ms
- maximum break time (40ms) at: 10 Ian ............... | D4 —19ms/20ms P
D5 — 20ms/21ms
D6 -21ms/21ms
No value exceeds the relevant specified limiting P
value
9.2.1.6

addiion 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 +40 °C:

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

arereached .........cccooeivvvveiiiiiiiii

- cross-sectional area (MM?) ..o P

Test acc. figure 6b
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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 (300ms) at: 2 Ian ............... | D4 —74ms/75ms P
D5 — 77ms/76ms
D6 -73ms/74ms
- maximum break time (140ms) at: 4 lan ............... | D4 —34ms/31ms P
D5 — 36ms/37ms
D6 - 38ms/31ms
- maximum break time (40ms) at: 10 Ian ............... | D4 —20ms/21ms P
D5 — 21ms/21ms
D6 - 24ms/20ms
No value exceeds the relevant specified limiting P
value
(a’_ngcéiizmja-cc?IE:(l:- 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 +40°C: +40°C P
- test current (A): In, until steady state conditions
arereached ........ccoeeeeiiiiiiiiiiiiiniiieennieeeee . | 80,0A
- cross-sectional area (MM?2) .....ccccceveevvviiiinneeel. [ 25 mm2
- maximum break time (300ms) at: 2 Ian ............... | D4 —65ms/70ms P
D5 — 66ms/69ms
D6 -71ms/71ms
- maximum break time (140ms) at: 4 lan ............... | D4 —32ms/32ms P
D5 — 32ms/32ms
D6 - 32ms/30ms
- maximum break time (40ms) at: 10 Ian ............... | D4 —24ms/21ms P
D5 — 24ms/23ms
D6 -26ms/27ms
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Clause

Requirement + Test

Result - Remark

Verdict

No value exceeds the relevant specified limiting

value

P

TRF No. IEC62423C




Page 107 of 288

Report No. 24119Y90016

IEC 62423

Clause Requirement + Test Result - Remark Verdict
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) .......ccccccvvvveeeeeinnnnds
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any

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

9.17.1 Limiting value of the line voltage (Ux): --
- rated voltage applied to the line terminals and N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) ettt ]
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (ms) ..........cc.......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......ccccoiiiinininnennns !

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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
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All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: N/A
9.9.21 - steady increase from 0,2 lan to lan Within 30 s N/A
(MA) e
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................:

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 ..oooooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan ..cooooviiinennnd! N/A
- maximum break time (ms) at: 5 lan ..cccovvveveeennl N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ccccvvviii

- maximum break time (ms) at: 500 A .................: N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo

No tripping during tests

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 ...eeeiiiiiiinnnnd N/A
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- maximum break time (ms) at: 2 lan ..occcovveuvnnnenn.. : N/A
- maximum break time (ms) at: 5 lan ..oocovvvcnvvnnnnn. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 'S ittt :
No tripping during tests

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under N/A
consideration)

8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages

9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse P
voltages

9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test) P
One pole of the RCCB is submitted to 10 applications of a surge current according to
the following requirements:
- peak value: 200 A + 10/0% D-4-203V P

D-5-203V
D-6-204V

- virtual front time: 0,5 us + 30% P
- period of the following oscillatory wave: 10 us
+20%
- each successive reverse peak: about 60% of the P
preceding peak
The polarity shall be inverted after every two P
applications
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The interval between two consecutive applications P
shall be about 30 s
During the test the RCCB shall not trip ................. | Not trip
- break time (£300ms) at: lan ..ccoccvvevviivvieviieeeent | D4 —94ms
D5 - 95ms
D6 - 91ms
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% D4 — 3040A P
D5 — 3040A
D6 — 3040A

Virtual front time: 0,8us + 20% P

Virtual time of half value: 20ps + 20%

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

- break time (ms) at lan «.cccoovevveeiiiiiiiieeeeieieen s | D4 = 93ms P
D5 —-93ms
D6 - 92ms
9.19.2.3 General type: During the test the RCCB may trip. N/A

After any tripping the RCCB shall be re-closed

- break time (MS) at Ian .o N/A

E?dt;i?i-olneacc. I 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.....cc........ (mA): N/A
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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
(z;gg?;;i;’;nﬂcc. 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
(a’_xgcéiiimzacc IEC Only applicable for RCCBs of type F: N/A
Verification of the correct operation in case of
steady increase of composite residual current
starting composite residual current: N/A
Diferent requency component values of test curentsfor calbraton (RS | SomPeste saring. N/A
lat rated frequency l1kHz IF 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 lan (MA) N/A
;ng)ic 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 P
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
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?;22312@ 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 Sz and RCCB in closed position
Test at 150Hz:
- steady increase from max. 0,2 Ian t0 2,4 Ian Within | D4 — 6mA to 72mA P
30 S (MA) et D5 - 6mA to 72mA
D6 - 6mA to 72mA
- tripping current between 0,5 lan and 2,4 Ian (MA) : | D4 —22,9mA P
D5 -23,0mA
D6 -22,9mA
Test at 400Hz:
- steady increase from max. 0,2 Ian to 6 lan Within D4 — 6mA to 180mA P
30 S (IMA) e D5 — 6mA to 180mA
D6 - 6mA to 180mA
- tripping current between 0,5 lan and 6 Ian (MA) ..: |D4 — 25,3mA P
D5 - 25,4mA
D6 — 25,4mA
Test at 1000Hz:
- steady increase from max. 0,2 Ian to 14 Ian within | D4 — 6mA to 420mA
30S(MA) ... | DB = 6MA to 420mMA
D6 - 6mA to 420mA
- tripping current between Ian and 14 lan (MA) ......: | D4 — 48,0mA P
D5 —-48,1mA
D6 — 48,2mA
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 - 12ms P
D5 - 12ms
D6 — 11ms
max. break time: P
- general type RCCBs: 0,3s P
- S type RCCBs: 0,5s N/A
Additional test for type S: N/A
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- minimum non actuating time (ms) at: 14 Ian; 0,13 s : N/A
?335231?5 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 lan, 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
- steady increase from max. 0,2 Ian to 2 lan Within D4 — 6mA 60mA P
30 S (MA) ottt ssieeeeeene . | DB —BMA 60MA
D6 - 6mA 60mA
- tripping current between 0,5 lan and 2 Ian (MA) ..: | D4 — 20,8mA/23,3mA P
D5 — 20,9mA/23,2mA
D6 — 20,9mA/23,2mA
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 (300ms) at: 2 lan ............... | D4 —74mA/67TmA P
D5 — 65mA/62mA
D6 — 63mA/67mA
- maximum break time (150ms) at: 4 lan ............... | D4 — 36mA/37TmA P
D5 — 32mA/34mA
D6 — 33mA/35mA
- maximum break time (40ms) at: 10 lan ........c.....: | D4 = 23mMA/22mMA P
D5 — 23mA/24mA
D6 — 23mA/26mA
No value exceeds the relevant specified limiting P
value
9.11.2.3 Verification of the rated residual making and --
breaking capacity (A): lam .ccccocoiviiiiiiiiiiiiinnnnenn . | 800A
Test circuit according to figure ..........cccccceeeee.... s |Figure 7 --
Point of test circuit which is directly earthed .........: |Supply side --
Grid distance "a" (MM) ....ooccoiiiiiiiieiiiiiieeeennt [ 25Mm -
Prospective current (A) ...coocoviiiiiiiiiicieiiieeeenenn. .| 800A --
Prospective current obtained (A) ........c..ccceeeeeen s | 805A -
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Power factor ........cccccccevviiiiiniiiiicniiiiiieniieeeenene .| 0,93~0,98 =
Power factor obtained ........cccccoeiiiiiiiiniiiinnees : 10,97 -
Point of initiation: 45° + 5° 45°
Test sequence: O-t-CO-t-CO on each pole in turn | O-t-CO-t-CO 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 D4 -3,12uA P
contacts is measured at 1,1 Un and shall not D5 - 2,92uA
exceed 2mA (mA) D6 — 2,69uA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
B) et e e e e e e e e es . | D4 — 830V P
D5 - 830V
D6 — 830V
D) : | D4 — 830V P
D5 - 830V
D6 — 830V
[0 PP UUTPT PO D4 - 830V P
D5 - 830V
D6 — 830V
) e : N/A
() I PP PPPPP : N/A
No flashover or breakdown .............ccceevviiieinnnen. : |D4-0K P
D5 - OK
D6 - OK
Making and breaking In at Un ..........ccccoeeeeennnen. : |D4-0K P
D5 - OK
D6 - OK
The RCCB shall trip with a test current of 1,25 Ian : | D4 — trip P
D5 — trip
D6 — trip
The polyethylene sheet shows no holes P
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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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:
- all values less than 0,85 times the rated voltage N/A
[ OO PPP
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cc......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......ccccoviiiinniiinennns
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 N/A
opening of the main contacts .........ccccceeeeiniiiinnnd
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 Ian to lan Within 30 s N/A
(LA PP
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on lan: no value exceeds the N/A
specified limiting value of Table 1 (MS) .......cc.......t
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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 (Mms) at: lan .cccccveeeeiiicnnnnd N/A
- maximum break time (ms) at: 2 lan .ol N/A
- maximum break time (ms) at: 5 lan ..ccccooviinnennnn : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A ...l N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S it
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 ..oooooeeiiiinnnnl! N/A
- maximum break time (ms) at: 2 lan .cooooeviiinennnl! N/A
- maximum break time (ms) at: 5 lan .cooooeviiinnnnl! N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (ms) at: 500 A .................. N/A
No value exceeds the relevant specified limiting N/A
value

TRF No. IEC62423C




Page 117 of 288 Report No. 24119Y90016
IEC 62423
Clause Requirement + Test Result - Remark Verdict
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo
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 <1,66 Ian =99,6
device do not exceed 2,5 times the ampere-turns D4 -73,2
produced by lan D5-73,2
D6 -73/4
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 5s .......... | 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 — 457V/30s P
means of the test device being held in the closed D5 - 457V/30s
Position for 30 S ...oooviiiiiiiiiiiiiiiiesiieee e .| DB -457V/30s
RCCB operated at each test ......ccccceveeeviicviinnnnn.l
No change impairing further use .........ccccocceeennnl P
8.8 Resistance to mechanical shock and impact --
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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;
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 .................... |D4 —no opening P
D5 - no opening
D6 - no opening
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) N/A
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit -
RCCBs shall not operate under specified N/A
conditions of overcurrent
9.18.1 Verification of the limiting value of overcurrent in case of a load through a RCCB with --
two poles
RCCB connected as for normal use with a load P
equal to (A): 6 In switched on using a two-pole test
SWItch for 1S ..o eeeeenn . | 6X80=480A/1s
Test repeated three times with an interval of at P
[€ASE 1 MIN ..ttt e e |
The RCCB shall not open ..........ccccccevcvvveeevveeee... s | D4 - nOt OpeN P
D5 - not open
D6 - not open
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RCCBs functionally dependent on the line voltage N/A
at rated voltage (Un) ....ccccceeeeeeeiiiiiiiiiicee e s
9.18.2 Verification of the limiting value of overcurrent in case of a single phase load through --
a three-pole or four-pole RCCB
RCCB connected according to fig. 22 P
Test current (A): 6 Inclosed by S1forls .......... [480A/1s --
Test repeated three times for each possible D4 - OK P
combination of current paths with an interval of at | D5 - OK
l[east 1 MiN ..oocviiniiiiiiiiieieeesiieeesieeeeeene . | DB - OK
The RCCB shall not open ...........ccccccevcvveeeevveeee.. s | D4 - nOt OpeN P
D5 - not open
D6 - not open
RCCBs functionally dependent on the line voltage P
at rated voltage
9.2.4 Only applicable for RCCBs of type B: D4 — 40ms =
s "% | The RCCB shall trip with a test current of 2,5 lan
with smooth direct current D5 —37ms
maximum break time (MS) ..........ccccoeeiL D6 - 42ms
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Tests "D2" P
D2-4 D2-5 D2-6
80A, 30mA,3P+N
9.11.2.3c) | Verification of suitability in IT system: ..................: --
Test circuit according to figure ..........ccccccveeeeeinnnds Figure 8 --
Point of test circuit which is directly earthed ........: Supply side --
Grid distance "a" (MM) .....veeeeeiiiiiiiieee e s 25 --
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 for the other poles
Prospective current - 500A or --
- 10 In A) ... 800A
Prospective current (A) ..o 800A --
Prospective current obtained (A) ....ccooceiiiiinennnnl! 805A --
Power factor .............cvveeiiiiiiiiiiiiiieiieeiieeiiee e 0,93~0,98 --
Power factor obtained .............cccooeeeeeiiiiiiiiiniiinil 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
9.7.7.3 The leakage current flowing across the open D2-4 — 2,65uA
contacts is measured at 1,1 Un and shall not D2-5 - 2,74uA
exceed 2mA (mA) D2-6 — 2,52uA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: --
) TP RPPT PP D2-4 — 830V P
D2-5 - 830V
D2-6 — 830V
) NSRRI D2-4 — 830V P
D2-5 — 830V
D2-6 — 830V
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o) PRSPPI : |D2-4 — 830V P
D2-5 - 830V
D2-6 — 830V
0) e : N/A
L) TP PP P PP PP P PPPPPTRPPPPPTIR : N/A
No flashover or breakdown ............cccceeviiiiennnnn. : |D2-4 - 0OK P
D2-5- 0K
D2-6 - OK
Making and breaking In at Un ............cccoceernnnen. : |D2-4 - OK P
D2-5- 0K
D2-6 - OK
The RCCB shall trip with a test current of 1,25 Ian | D2-4 — trip P
.............................................................................. . | D2-5 — trip
D2-6 -trip
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) et :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (Mms) ...l
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......cccccveieeiiniiiiinnenn. :

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 N/A
opening of the main contacts .........ccccceeiiiinennnnd
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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) e |

All phases but one switched off by means of S3 N/A

During the delay: test of 9.9.2: -

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A

specified limiting value of Table 1 (ms) ................ :

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 ...oeeeiiiiiinnnnl N/A
- maximum break time (ms) at: 2 lan .ooooevviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .oooeevviiiinnnen. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .......cccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
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 ..oooooeiiiiinennnl! N/A
- maximum break time (ms) at: 2 lan .cooceviiieeennns : N/A
- maximum break time (ms) at: 5 lan .coocoeviiienennns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ovvviiiiiiiiiiaaas :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :

No tripping during tests N/A
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TEST SEQUENCE D (1 samples) . P
DO-1

IN=80A |An =100mA 1P+N B type

Tests “D0”

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

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

9.9.5 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ...cccevevevveeeieiiieiiiiieieeiieiena s

Type InA Ian A Standard values of break time and -
non-actuating time at a residual current equal to
lan 2 Ian 5 lan 5 Ian Or 5A-200A, 500A .
0,25A a) b)
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 t0 lan Within 30 s P
(MA) e DO-1- 20mA to 100mA
- tripping current between lano and lan (MA) .........: DO-1 - 83,4mA P

9.9.2.2 Verification of the correct operation at closing on residual current --
- the RCCB closes on Ian: no value exceeds the P

specified limiting value of Table 1 (<300ms) ........:

DO0-1-119ms
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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 (300ms) at: lan ................: |D0O1 —118ms
- maximum break time (150ms) at: 2 Ian ............... |D01 —57ms
- maximum break time (40ms) at: 5 lan .................  |D01 —27ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (40ms) at: 500 A ............... |D01-13ms
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 (40ms) at: 5A (value 1 P
between 5A and 200A) ......ccccccvviiiiiiiieneeenniieeeeee. . | D01 = 14ms

- maximum break time (40ms) at: 20A (value 2 P
between 5A and 200A) ......ccccccvviiiiiiiieneeeiniieeeeee. . |[D01 = 11ms

No value exceeds the relevant specified limiting P
value

Additional test for type S: -

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

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

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

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

0,04 S oo

No tripping during tests N/A
9.9.2.6 a) Tests repeated at a temperature of -5 °C: --
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The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (300ms) at: Ian ................: |D0O1 —116ms
- maximum break time (150ms) at: 2 Ian ............... |D01 —59ms
- maximum break time (40ms) at: 5 lan .................  |D01 —22ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (40ms) at: 500 A ............... |D01—13ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian: 0,13 s : |- N/A
- minimum non actuating time (ms) at: 2 Ian; 0,06 s N/A
- minimum non actuating time (ms) at: 5 Ian; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S ittt neeenee
No tripping during the tests N/A

9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one --
other pole loaded with rated current, the current
being established shortly before the test .............. [80A
- cross-sectional area (MM?) ....oovcvveiviiiieennneenn | 25mm? --
- the RCCB closes on Ian: no value exceeds the P
specified limiting value of Table 1 (300ms) ..........:. |D01—118ms
The switch S1 and the RCCB are in closed position. The residual current is --
established by closing S2:
- maximum break time (300ms) at: Ian ........ceee....: D01 —113ms
- maximum break time (150ms) at: 2 Ian ............... |[D01 —55ms P
- maximum break time (40ms) at: 5 lan .................  |D01 —26ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
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- maximum break time (40ms) at: 500 A ............... |D01-12ms P
No value exceeds the relevant specified limiting
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A,; N/A
0,04 'S oo
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: 80A --
until steady state conditions are reached ............. |+40°C
- cross-sectional area (MM?3) .......cccccevvvvvvvvvveennnnnns | 25MM2 --
The test circuit being successively calibrated at each of the values of residual current P

specified in Table 1, the test switch S2 and the RCCB being in the closed position, the

test voltage is suddenly established by closing the test switch S1

- maximum break time (300ms) at: lan .................. |D01 —117ms

- maximum break time (150ms) at: 2 Ian ............... |D01 —59ms P
- maximum break time (40ms) at: 5 lan .......oceeee...t D01 —21ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...

- maximum break time (40ms) at: 500 A ............... |D01—12ms P
No value exceeds the relevant specified limiting P
value

Additional test for type S: -

- minimum non actuating time (ms) at: lan; 0,13 S : N/A
- minimum non actuating time (ms) at: 2 lan for N/A
0,06 8 1iiitiiiiiiiie e

- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 8 it
No tripping during the tests N/A
?;%132 IEC Verification of the correct operation in case of P
steady increase of composite residual current
starting composite residual current: 0,2 Ian P
Difrentfrequency component values oftest currents for calbraton (RMS) | COmPeSe saring
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 Iax and 1,4 Ian (MA) | DO-1 —-87,8mA P
ggéi;sm IEC Verification of the correct operation in case of P
sudden appearance of composite residual current
composite residual current acc. 9.1.2 P
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) : 17ms
max. break time: P
- 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: |- N/A
?;%2311% 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 lan not tested in Da,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 P
30 S (MA) oo ssiieesssieeeesseeeeenn s | D0-1- 20mMA to 200mA
- tripping current between 0,5 Ian and 2 Ian (MA) ..: |DO0-1- 63,4mA/63,4mA P

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 (300ms) at: 2 Ian ............... | D0-1-54ms/55ms P
- maximum break time (150ms) at: 4 Ian ............... | D0-1-33ms/32ms P
- maximum break time (40ms) at: 10 Ian ............... | D0-1-22ms/19ms P
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 P
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, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..o

9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle a =0° (+/-) vt | D0-1 - +90,1mMA/-90,7mA P
-angle a =90° (+/-) v [ DO-1 - #112mMA/-113mA P
-angle a =135° (#/-) oo . [ DO-1- #129mMA/-130mA P
No value exceeds the relevant specified limiting P
values
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9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

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

RCCBs with Ian < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) ..oooevent N/A
- maximum break time (ms) at: 4 lan (+/-) .oooonent N/A
- maximum break time (ms) at: 0,5 Arms (+/-) ....: N/A
- maximum break time (ms) at: 350 A rms (+/-) ...: N/A

RCCBs with Ian = 0,03 A:

- maximum break time (300ms) at: 1,4 lan (+/-) ....: N/A
- maximum break time (150ms) at: 2,8 lan (+/-) ....: N/A
- maximum break time (40ms) at: 0,35 A rms (+/-) N/A
- maximum break time (40ms) at: 350 Arms (+/-) : N/A

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... [DO0-1 - +111ms/-99ms P
- maximum break time (ms) at: 2,8 Ian (+/-) ...........  |DO-1 - +54ms/-51ms P
- maximum break time (ms) at: 7 lan (+/-) ..............  [DO-1 - +22ms/-26ms P
- maximum break time (ms) at: 350 Arms (+/-) ... |DO-1 - +12ms/-11ms P
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
- testcurrent (A): IN oo . [ 80,0A —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 Als (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle a =0° (+/-) voovvveiiiiiiiiiseesieeeneeeee s | D0-1 - #90,1MA/-90,7mA P
-angle a =90° (+/-) v [ D0-1- +112mMA/-114mA P
-angle o =135° (#/-) oo s [ DO-1 - +129mMA/-129mMA P
No value exceeds the relevant specified limiting P
values

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

angle o = 0° superimposed by smooth direct current of 0,006 A:
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- steady increase of pulsating d.c. current from zero P
t0: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-anglea=0°(+/-) (/-6 MA) ......ecoevevicvvveennenn.t. | DO-1 - +88,5mA/-93,6mA
No value exceeds the relevant specified limiting P

values
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TEST SEQUENCE D (1 samples) 0.2 P
INn=80A IAn =300mA 1P+N B type
Tests “D0O”

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

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

9.95 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) oo

Type InA lan 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-200A, 500A .
0,25A a) b)
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 P
(MA) e sssinineeeeeees s | D0-2- 60MA to 300mMA
- tripping current between lano and lan (MA) .......... |D0-2 — 240mA P

9.9.2.2 Verification of the correct operation at closing on residual current --
- the RCCB closes on Ian: no value exceeds the P
specified limiting value of Table 1 (€£300ms) ........: |D0-2 —101ms
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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 (300ms) at: Ian ...ccocveunennnl

D02 — 91ms

- maximum break time (150ms) at: 2 lan ..ol

D02 — 40ms

- maximum break time (40ms) at: 5 lan ..ooocoeeennnl!

D02 — 24ms

- maximum break time (ms) at: 0,25 A (if

apPlicable) ..

N/A

- maximum break time (40ms) at: 500 A ..............:

D02 — 12ms

No value exceeds the relevant specified limiting

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 (40ms) at: 5A (value 1
between 5A and 200A) ...

D02 — 11ms

- maximum break time (40ms) at: 20A (value 2
between 5A and 200A) ...l

D02- 13ms

No value exceeds the relevant specified limiting

value

Additional test for type S:

- minimum non actuating time (ms) at: lan; 0,13 s :

N/A

- minimum non actuating time (ms) at: 2 lan; 0,06 s

N/A

N/A

N/A

No tripping during tests

N/A

9.9.2.6

a) Tests repeated at a temperature of -5 °C:
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The test circuit being successively calibrated at each of the values of residual current P
specified in Table 1, the test switch S2 and the RCCB being in the closed position, the
test voltage is suddenly established by closing the test switch S1
- maximum break time (300ms) at: lan .................:  |D02 — 91ms
- maximum break time (150ms) at: 2 Ian ...............  |D02 — 40ms
- maximum break time (40ms) at: 5 lan ................. | D02 — 24ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
- maximum break time (40ms) at: 500 A ............... |D02 —12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S: --
- minimum non actuating time (ms) at: Ian: 0,13 s : |- N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S it
No tripping during the tests N/A

9.9.25 Tests repeated with the RCCB loaded with rated current: P
- test current (A): In, the pole under test and one --
other pole loaded with rated current, the current
being established shortly before the test .............. |80A
- cross-sectional area (MM?) ..ot [ 26mMmm?2 --
- the RCCB closes on Ian: no value exceeds the P
specified limiting value of Table 1 (300ms) ........... |D02 — 90ms
The switch S1 and the RCCB are in closed position. The residual current is --
established by closing S2:
- maximum break time (300ms) at: lan .................:.  |[D02 — 91ms
- maximum break time (150ms) at: 2 Ian ...............  |D02 — 40ms P
- maximum break time (40ms) at: 5 lan ................. |D02 — 23ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...
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- maximum break time (40ms) at: 500 A ............... |D02 —12ms P
No value exceeds the relevant specified limiting
value
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S it
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: 80A --
until steady state conditions are reached ............ . |[+40°C
- cross-sectional area (MM3) .......ccccccvvvvvvvvvveveennnn. s |25 mm?2 --
The test circuit being successively calibrated at each of the values of residual current P

specified in Table 1, the test switch S2 and the RCCB being in the closed position, the

test voltage is suddenly established by closing the test switch S1

- maximum break time (300ms) at: Ian ................... |D02 —91ms

- maximum break time (150ms) at: 2 Ian ............... |D02 —37ms P
- maximum break time (40ms) at: 5 lan ................. | D02— 24ms P
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ...

- maximum break time (40ms) at: 500 A ............... |D02 —12ms P
No value exceeds the relevant specified limiting P
value

Additional test for type S: -

- minimum non actuating time (ms) at: lan; 0,13 s : N/A
- minimum non actuating time (ms) at: 2 lan for N/A
0,06 S 1tiiiiiiiii e

- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S it
No tripping during the tests N/A
?;%132 IEC Verification of the correct operation in case of P
steady increase of composite residual current
starting composite residual current: 0,2 Ian P
Difrent equency component valuesoftest currets fo cairation (RMS) | SOMPesie saing
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) | D0-2 — 290mA P
%ﬁiﬁm. IEC Verification of the correct operation in case of P
sudden appearance of composite residual current
composite residual current acc. 9.1.2 P
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) : D0-2- 16ms
max. break time: P
- 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: |- N/A
?;%2311% 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 lan 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 P
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- steady increase from max. 0,2 Ian to 2 Ian within P
30 S (MA) ciiiiiieiiiiiiesiiiiee s ssiieeessiieeesseeeeeenee s | D0-2- 60MA to 600mMA
- tripping current between 0,5 lan and 2 Ian (MA) ..: | DO0-2- 225mA/229mA P

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 (300ms) at: 2 Ian ............... [ D0-2-56ms/53ms P
- maximum break time (150ms) at: 4 Ian ............... | DO0-2- 32ms/32ms P
- maximum break time (40ms) at: 10 Ian ............... [ D0-2-21ms/23ms P
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 P
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, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..o

9.9.3.1 Verification of the correct operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 A/s (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle a =0° (+/-) v | DO-2 - +283MA/-272mMA P
-angle o =90° (+/-) v | D0-2 - +283MA/-284mA P
-angle a =135° (#/-) oo [ D0-2 - #331mMA/-333mA P
No value exceeds the relevant specified limiting P
values
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9.9.3.2 Verification of the correct operation in case of suddenly appearing residual pulsating

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

RCCBs with Ian < 0,03 A:

- maximum break time (ms) at: 2 lan (+/-) ..oooevent N/A
- maximum break time (ms) at: 4 lan (+/-) .oooonent N/A
- maximum break time (ms) at: 0,5 Arms (+/-) ....: N/A
- maximum break time (ms) at: 350 A rms (+/-) ...: N/A

RCCBs with Ian = 0,03 A:

- maximum break time (300ms) at: 1,4 lan (+/-) ....: N/A
- maximum break time (150ms) at: 2,8 lan (+/-) ....: N/A
- maximum break time (40ms) at: 0,35 A rms (+/-) N/A
- maximum break time (40ms) at: 350 Arms (+/-) : N/A

RCCBs with Ian > 0,03 A:

- maximum break time (ms) at: 1,4 lan (+/-) ........... [DO0-2 - +92ms/-93ms P
- maximum break time (ms) at: 2,8 Ian (+/-) ........... |DO0-2 - +42ms/-41ms P
- maximum break time (ms) at: 7 lan (+/-) ..............  [D0-2 - +27ms/-24ms P
- maximum break time (ms) at: 350 Arms (+/-) ... |DO0-2 - +10ms/-9ms P
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
- testcurrent (A): IN oo . [ 80,0A —
- steady increase from zero to: 1,4 Ian for P
lan > 0,01 A with 1,4 lan /30 Als (mA)
- steady increase from zero to: 2 Ian for Ian < 0,01 A N/A
with 2 Ian /30 A/s (mA)
-angle a =0° (+/-) vt | D0-2 - +283MA/-271MA P
-angle o =90° (+/-) v | D0-2 - +283MA/-284mA P
-angle o =135° (#/-) oo [ D0-2 - +291mMA/-333mA P
No value exceeds the relevant specified limiting P
values

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

angle o = 0° superimposed by smooth direct current of 0,006 A:
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- steady increase of pulsating d.c. current from zero P
t0: 1,4 lan for lan > 0,01 A with 1,4 1an /30 A/s (MA)
- steady increase of pulsating d.c. current from zero N/A
t0: 2 lan for lan < 0,01 A with 2 Ian /30 A/s (MmA)
-anglea=0° (+/-) (/-6 MA) ..ccovciveeviiineenneee.l [ DO-2 - +298MA/-274mMA
No value exceeds the relevant specified limiting P

values
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TEST SEQUENCE E (3 samples) E-1 E-2 E-3
INn=80A I.n =30mA 1P+N B type

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 =
conditional short-circuit current (A): Inc ................ |10,0kA
Test circuit according to figure ...........ccoceeeveeee..t. | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) .....occoeeiiiiiiieniiiiieeeeeat | 50mMmM -
Silver wire diameter (mm) or fuse ......................... | ®0,85 --
Prospective current (A) .............ccceeeeeeeeeeeeeeeeeee...... | 10,0kA --
Prospective current obtained (A) .......................... [10,2kA --
Power factor .......cccccceceviiiiiiiiiiicsiiieesnieeennnnee .| 0,45~0,50 -
Power factor obtained ............coeeeevviiiiiiiiieennn s (0,48 -
Point of initiation: 45° + 5° 45° P
Verification of 12t (kA2s) and Ip (kA) prior to testing | Ip =5,61kA P
((=1x £1,1x values of table 15), RCCB replaced by |12t =34,1kA2s
a connection having negligible impedance
Test sequence: O-t-CO
12t (KA2S); Ip (KA) coovieeeeiiiiieeiviieee v eviieeeenieeee. . | E1 — 5,65KA/81,9kA2s P

E2 - 5,34 kA/50,1kAz2s
E3 — 5,30kA/31,1kA%s

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 E1l-2,76uA P
contacts is measured at 1,1 Un and shall not E2 — 2,51uA
exceed 2mA (mA) E3 — 2,62uA

9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
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B) Leeee e e e e e e e arreae e e : |E1-480V P
E2 - 480V
E3 -480V
D) e : |E1-480V P
E2 - 480V
E3 -480V
o SRR © |E1-480V P
E2 - 480V
E3 -480V
o) PP PPPRPPIN N/A
L) T T P T PP PP PP PPPPTTPPPPPPTTR N/A
No flashover or breakdown ..........cccccceeviiiiennnn. : |E1-OK P
E2 - OK
E3-0OK
Making and breaking In at Un ............cccoeceeernnnen. : |E1 - 240V/80A P
E2 — 240V/80A
E3 - 240V/80A
The RCCB shall trip with a test current of 1,25 Ian  |E1 — 74ms P
(IMS) e : |E2-91ms
E3 - 85ms
The polyethylene sheet shows no holes
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:
- all values less than 0,85 times the rated voltage N/A
(V) ettt :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........ccc.eeel
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccccviiiieniiiinnnns :
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 N/A
opening of the main contacts .........cccccceeeeeiicnnnns s
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) e ]
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --

9.9.2.1 - steady increase from 0,2 Ian to Ian Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (ms) ................ :

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 ...eeeeeiniiiinnnnl N/A
- maximum break time (ms) at: 2 lan .ooooevviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .ccocooviiieennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A .......cccceenes : N/A
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 : N/A
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- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04'S ittt :
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 ..ol N/A
- maximum break time (ms) at: 2 Ian ....covvvvevvennens : N/A
- maximum break time (ms) at: 5 lan ....cvvvvvvveennens : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A ........cceeeee. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A

0,04 S oo :

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 --
Ccapacity (A): IM oo . | 800A
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Test circuit according to figure ...........cccceeeennnnnnnnn s | figure 7 --
Residual operating current (A): 10 lan ....ccccvvveeee.. : |300mA --
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ..o : |35mm --
Prospective current (A) ..o . | 800A --
Prospective current obtained (A) ........cccccceeeeeen. s | 805A --
Power factor .......ccccciieeniiiiiiiiiiiesiiieeessieeeeeeenes .| 0,93~0,98 ==
Power factor obtained ............cccccoeeoiiiiiiiiiiiiniien : 10,97 --
Point of initiation: 45° + 5° 45°
Test sequence: CO-t-CO-t-CO
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 E1l-2,92uA
contacts is measured at 1,1 Un and shall not E2 — 2,87uA
exceed 2mA (mA) E3 — 3,05uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
B) et e e e e aae : |E1-480V P
E2 - 480V
E3 -480V
) PO . |E1- 480V P
E2 - 480V
E3 -480V
[0} PP PR PPN : |E1-480V P
E2 - 480V
E3 -480V
(o) T PPPRPPN : N/A
() PP PPPPTPPPPPPPTTN : N/A
No flashover or breakdown E1l-OK P
E2 - OK
E3 - OK
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Making and breaking Inat Un ..............c.ooevvvnneeen. . |[E1-0OK P
E2 - OK
E3 - OK
The RCCB shall trip with a test current of 1,25 Ian  |E1 — 86ms P
(MS) e . |E2-92ms
E3 -97ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cc.......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccocvieeiiiiiiiinnnen. :

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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) i e s sieeee e
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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 N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ..oooooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan .coocoeviiieennnns : N/A
- maximum break time (ms) at: 5 lan ....cevvvveveennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......cvvviiiiiiiiiiaa :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A

0,04 S oo :

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 ...eeeiiiiiiinnnnd N/A
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- maximum break time (ms) at: 2 lan ..occcovveuvnnnenn.. : N/A
- maximum break time (ms) at: 5 lan ..oocovvvcnvvnnnnn. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 'S ittt :
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: E1 — 46ms P
o™ % | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current E2 - 53ms
maximum break time (300MS) .........cccceevrveeeennnnen. ' |E3-51ms
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TEST SEQUENCE E (3 samples) E-4 E-5 E-6
IN=80A I.n =30mA 3P+N B type
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 =
conditional short-circuit current (A): Inc ................ |10,0kA
Test circuit according to figure ...........ccoceevveeeee..t | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) .....occoeeviiiiiieniiiiieneeeeat | 50mMM -
Silver wire diameter (mm) or fuse .............ece...... . [ ®0,85 --
Prospective current (A) ............cccceeeeeeeeeeeeeeeeeee....... | 10,0kA --
Prospective current obtained (A) ..........................[10,2kA --
Power factor .......cccccceceiiiiieiiiiiecsiiieessineeennennee .| 0,45~0,50 -
Power factor obtained ............coceeeiviiiiiiiiieennn .. [ 0,48 -
Point of initiation: 45° + 5° 45° P
Verification of 12t (kA2s) and Ip (kA) prior to testing | Ip =5,61kA
((=1x =1,1x values of table 15), RCCB replaced by |12t =34,1kA2s
a connection having negligible impedance
Test sequence: O-t-CO
12t (KA2S); Ip (KA) oo evieeeeenieeee. s | E1L = 5,16KA/34,5kA2S P
E2 — 5,38kA/46,4kA2s
E3 — 5,34kA/33,6kA%s
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 E1l-2,94uA P
contacts is measured at 1,1 Un and shall not E2 — 2,52uA
exceed 2mA (mA) E3 —2,74uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
) TP RPPT PP E4 — 830V P
E5 - 830V
E6 -830V

TRF No. IEC62423C




Page 149 of 288

Report No. 24119Y90016

IEC 62423
Clause Requirement + Test Result - Remark Verdict
D) e : |E4—-830V P
ES5 - 830V
E6 -830V
o) PR PRPURRRN : |E4—-830V P
ES5 - 830V
E6 -830V
0) e : N/A
L) T T P T PP PP PP PPPPTTPPPPPPTTR : N/A
No flashover or breakdown ..........ccccceevniiennnen. . |E4-OK P
E5 - OK
E6 - OK
Making and breaking In at Un ............cccoocevennnnen. : |E4-0OK P
E5 - OK
E6 - OK
The RCCB shall trip with a test current of 1,25 Ian | E4— 74ms P
(IMS) e : |E5-91ms
E6 -85ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:
- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cceeeel
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccccviiiiiniiienenns :
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
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Time (ms) interval between switching off and N/A
opening of the main contacts .........cccccceeeeeiicnnnns s
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) e

All phases but one switched off by means of S3 N/A

During the delay: test of 9.9.2: -

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A

specified limiting value of Table 1 (ms) ................ :

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 ...eeeeeiiiiiinnnn N/A
- maximum break time (ms) at: 2 lan .ooooevviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .ooooevviiirnnneen. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .......cccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
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- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A; N/A
0,04 S iiiieiiiie e :
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 ..oocooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan .coocoeviiieennnns : N/A
- maximum break time (ms) at: 5 lan ....cevvvveveennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......cvvviiiiiiiiiiaa :

- maximum break time (ms) at: 500 A ........cceeeeee. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :
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 -
capacity (A): IM i . | 800A
Test circuit according to figure ........cccccceeeeeennennn.t [ figure 7 --
Residual operating current (A): 10 lan .ooooovievvnneeen. : |300mA --
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Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (IMM) ....cccceeeeiiiiiiiieeee e, : |35mm --
Prospective current (A) ..o, . | 800A --
Prospective current obtained (A) ........cccecceeeeeen s | 805A --
Power factor .......cccociieiiiiieiiiiieesiiieeessieeeeeeenes .| 0,93~0,98 ==
Power factor obtained ........cccoocoiiiiiiiiiiiii, . 10,97 --
Point of initiation: 45° + 5° 45° P
Test sequence: CO-t-CO-t-CO P
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 — 3,16uA P
contacts is measured at 1,1 Un and shall not E5 - 3,22uA
exceed 2mA (mA) E6 — 3,17uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
B) et e e e e e e : |E4 —-830V P
ES5 - 830V
E6 - 830V
D) : |E4 —-830V P
ES5 - 830V
E6 -830V
) OO RTRORRR E4 — 830V P
E5 - 830V
E6 -830V
o) PPN : N/A
() TP PP PPPPPPPPPPTTN : N/A
No flashover or breakdown E4 - OK P
E5 - OK
E6 - OK
Making and breaking In at Un ..........ccccoeeeennnnen. : |E4-0OK P
E5 - OK
E6 - OK
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The RCCB shall trip with a test current of 1,25 Ian  |E4 — 78ms P
(MS) i e . |E5—86ms

E6 —91ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (ms) ..........cc......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......cccocviieiiiiiiiinnnnen. :

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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) e e s en
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --
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9.9.2.1 - steady increase from 0,2 lan t0 lan Within 30 s N/A
(LA I PP :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on lan: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ..ol N/A
- maximum break time (ms) at: 2 lan .cooceviiieennnns : N/A
- maximum break time (ms) at: 5 lan .cooceviiienennns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A

0,04 S oo :

No tripping during tests P
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 ..oooooeiviiinnnl! N/A
- maximum break time (ms) at: 2 lan .ooooovviiiiinnnen. : N/A
- maximum break time (ms) at: 5 lan .ooooeviiiiiinnnnn. : N/A
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- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S i :
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: E4 —57ms P
o™ ¥ 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current ES5 —49ms
maximum break time (300MS) .........cccceevvveeeennnnen. ' |E6 - 46ms
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TEST SEQUENCE F (3 samples)
IN=80A |IAn =30mA 1P+N B type 1 F2 F3
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 ==
making and breaking capacity (A): Im ................ |800A
Test circuit according to figure ...........ccoceevveeeee..t | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ....occoeviiiiiieniiiiieeeeennt | 35Mm -
Silver wire diameter (mm) or fuse ............ccoeeeee.t. 1 0,85mm --
Prospective current (A) ...............ceeeeeeeeeeeeeeeee....... | 800A --
Prospective current obtained (A) .......................... |805A --
Power factor .......ccccoeiceeiiiiiiiiiiieesiiieeessineeenneenee .| 0,93~0,98 -
Power factor obtained .........c.cocceevviiciiiiiiiinennnn s 0,97 -
Point of initiation: 45° + 5° P
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 P
9.7.7.3 The leakage current flowing across the open F1-2,74uA P
contacts is measured at 1,1 Un and shall not F2 - 2,43uA
exceed 2mA F3 - 2,37uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
) e F1 - 480V P
F2 - 480V
F3 - 480V
) OO F1 - 480V P
F2 - 480V
F3 - 480V
[0 PP F1 -480V P
F2 - 480V
F3 - 480V
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0) e : N/A
(<) PP : N/A
No flashover or breakdown ..........c.cccceeiniiiennnen. : |F1-0K P

F2 - OK
F3 -OK
Making and breaking In at Un ............cccocvveennnen. : |F1-0K P
F2 - OK
F3 -OK
The RCCB shall trip with a test current of 1,25 Ian | F1 —94ms P
(IMS) e : |F2-83ms
F3—88ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) et :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (ms) ..........ccc.eeel
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccocviieieiniiiiinnnen. :

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

9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs --
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (UN) 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 Ian to lan Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on lan: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ...eeeeeiniiiinnnnl N/A
- maximum break time (ms) at: 2 lan .ooooovviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .oooeevviiinnnneen. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A .......ccceeeee. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :
No tripping during tests P
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9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral and --

one line terminal only being energized in turn:

RCCB connected according to fig. 4 N/A

9.9.2.3 The test circuit being successively calibrated at each of the values of residual current --
specified in Table 1, the test switch S2 and the RCCB being in the closed position,

the test voltage is suddenly established by closing the test switch S1

- maximum break time (ms) at: lan ..ol N/A
- maximum break time (ms) at: 2 lan .coocoeviiieennnns : N/A
- maximum break time (ms) at: 5 lan .cooceviiieennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04'S ittt :
No tripping during tests P
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under —
consideration)
9.11.2.4 ¢) Verification of the coordination at the rated =
conditional residual short-circuit current (A): IAc .: | 10kA
Test circuit according to figure ........c.ccecceveeeneeeee..t | figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ... : |50mm -
Silver wire diameter (mm) or fuse .........cccoccvveeen. : 10.85mm --
Prospective current (A) ..o, : |10kA --
Prospective current obtained (A) ........ccccevveeeeee.. . [ 10,2KA --
Power factor .......ccccccocevieieiiiiiiiiiiiieeieennssineeeeee. .| 0,45~0,50 --
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Power factor obtained ........cccccociiiiiniiiiiiiiiees : 10,48 -
Point of initiation: 45° + 5° 45° P
Verification of 12t (kA2s) and Ip (kA) prior to testing | Ip =5,61kA
(=1x =1,1x values of table 15), RCCB replaced by a | 12t =34,1kA2s
connection having negligible impedance
Test sequence: O-t-CO-t-CO P
12t (KAZS); 1P (KA) cvovevveeveeeseserseesensvesenesenennennt | F1 = 5,27kA25/32,4KA
F2 — 5,22kA2s/32,1kA
F3 —5,44kA2s/31,7KA
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 F1-3,12uA P
contacts is measured at 1,1 Un and shall not F2 - 2,94uA
exceed 2mA (mA) F3 - 2,83uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
B) et e e e e e e : |F1-480V P
F2 — 480V
F3 - 480V
D) : |F1-480V P
F2 — 480V
F3 - 480V
[0 PR PUUTPT PO : |F1-480V P
F2 — 480V
F3 - 480V
0) e : N/A
() I PP PPPTn : N/A
No flashover or breakdown ............cccceevnieennnnen. . |F1-0OK P
F2 - OK
F3 - OK
Making and breaking In at Un ...........cccoeeeeennnen. : |F1-0OK P
F2 - OK
F3 - OK
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The RCCB shall trip with a test current of 1,25 Ian  |F1 —93ms P
(MS) i e . |F2-85ms

F3 - 83ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (ms) ..........cc......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......cccocviieiiiiiiiinnnnen. :

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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) e e s en
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2: --
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9.9.2.1 - steady increase from 0,2 lan t0 lan Within 30 s N/A
(LA I PP :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on lan: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ..ol N/A
- maximum break time (ms) at: 2 lan .cooceviiieennnns : N/A
- maximum break time (ms) at: 5 lan .cooceviiienennns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A

0,04 S oo :

No tripping during tests P
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 ..oooooeiviiinnnl! N/A
- maximum break time (ms) at: 2 lan .ooooovviiiiinnnen. : N/A
- maximum break time (ms) at: 5 lan .ooooeviiiiiinnnnn. : N/A
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- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S i :
No tripping during tests P
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—47ms P
o™ ¥ 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current F2 —52ms
maximum break time (MS) .......ccccevviieiinieeeen, ' |F3-42ms
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TEST SEQUENCE F (3 samples)
IN=16A IAn =300mA 1P+N B type 4 £ Fo
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 ==
making and breaking capacity (A): Im ................ |500A
Test circuit according to figure ...........ccoceeeveeee..t. | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ....occoiiiiiiiieniiiiienieeennt | 35Mm -
Silver wire diameter (mm) or fuse ..........cccceeeeeeee. s [0,35mm --
Prospective current (A) ...............ccceeeeeeeeeeeeeeee....... | 500A --
Prospective current obtained (A) .......................... |508A --
Power factor .......cccooceceiiiiieiiiiieniiieeessineeennennee .| 0,93~0,98 -
Power factor obtained .........c.ccoceeeviiciiiiiiiinennn s 0,97 -
Point of initiation: 45° + 5° P
Test sequence: O-t-CO-t-CO P
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 P
9.7.7.3 The leakage current flowing across the open F4 — 2,73uA P
contacts is measured at 1,1 Un and shall not F5—2,34uA
exceed 2mA (mA) F6 — 2,52uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
) e F4 — 480V P
F5 - 480V
F6 - 480V
D) F4 — 480V P
F5 - 480V
F6 - 480V
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o) PRSPPI : |F4—-480V P
F5 - 480V
F6 - 480V
0) e : N/A
L) TP PP P PP PP P PPPPPTRPPPPPTIR : N/A
No flashover or breakdown ............cccceeviiiiennnnn. : |F4-0K P
F5 - OK
F6 -OK
Making and breaking In at Un ............cccoceernnnen. : |F4-0OK P
F5 - OK
F6 -OK
The RCCB shall trip with a test current of 1,25 Ian | F4 — 82ms P
(IMS) e : |F5—86ms
F6 — 78ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) et :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (Mms) ...l
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......cccccveieeiiniiiiinnenn. :

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 N/A
opening of the main contacts .........ccccceeiiiinennnnd
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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) e |

All phases but one switched off by means of S3 N/A

During the delay: test of 9.9.2: -

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A

specified limiting value of Table 1 (ms) ................ :

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 ...oeeeiiiiiinnnnl N/A
- maximum break time (ms) at: 2 lan .ooooevviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .oooeevviiiinnnen. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .......cccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during tests P
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 ..oooooeiiiiinennnl! N/A
- maximum break time (ms) at: 2 lan .cooceviiieeennns : N/A
- maximum break time (ms) at: 5 lan .coocoeviiienennns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ovvviiiiiiiiiiaaas :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A
0,04 S it :

No tripping during tests P

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under -

consideration)

9.11.2.4 ¢) Verification of the coordination at the rated =

conditional residual short-circuit current (A): IAc .: | 10kA

Test circuit according to figure ........c.coccoveeeeeeee..t | figure 7 -

Point of test circuit which is directly earthed ......... | Supply side --

Grid distance "a" (IMM) ..., : |50mm --

Silver wire diameter (mm) or fuse .........cccoccuvvneen. : 10.85mm --
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Prospective current (A) ...veeeeieccciiiieeeee e . | 10kA --
Prospective current obtained (A) .........cccccveeeeee...s. | 10,2KA --
Power factor .......ccccceiveiiiiiiiiiiieniiieee e .| 0,45~0,50 ==
Power factor obtained ........cccoocoiiiiiiiiiiiii, : 10,48 --

Point of initiation: 45° + 5°

Verification of 12t (kA2s) and Ip (kA) prior to testing |12t =1,595 kA2s
(=1x =1,1x values of table 15), RCCB replaced by a | Ip =2,09 kA

connection having negligible impedance

Test sequence: O-t-CO-t-CO P

12t (KA2S); Ip (KA) oot | FA =1,99kA25/2,01KA P
F5 —1,98kA2s/1,54kA
F6 — 2,04kA2s/2,19kA

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 F4 — 3,05uA P
contacts is measured at 1,1 Un and shall not F5 - 3,13uA
exceed 2mA (mA) F6 — 2,96UA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
B) et e e e e e e : |F4—-480V P
F5 — 480V
F6 - 480V
D) : |F4—-480V P
F5 — 480V
F6 - 480V
o) PR UPR PRSP : |F4 —480V P
F5 — 480V
F6 - 480V
(o) T PPPRPPN : N/A
() TP PP PPPPPPPPPPTTN : N/A
No flashover or breakdown ...........ccccceeviinennnnen. . |F4-0K P
F5-OK
F6 - OK
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Making and breaking Inat Un ..............c.ooevvvnneeen. . |F4-0K P
F5-0OK
F6 - OK
The RCCB shall trip with a test current of 1,25 Ian  |F4 — 81ms P
(MS) e . |F5—78ms
F6 — 86ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cc.......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccocvieeiiiiiiiinnnen. :

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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) i e s sieeee e
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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 N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ..oooooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan .coocoeviiieennnns : N/A
- maximum break time (ms) at: 5 lan ....cevvvveveennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......cvvviiiiiiiiiiaa :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :

No tripping during tests

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 ...eeeiiiiiiinnnnd N/A
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- maximum break time (ms) at: 2 lan ..occcovveuvnnnenn.. : N/A
- maximum break time (ms) at: 5 lan ..oocovvvcnvvnnnnn. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 'S ittt :
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: F4 — 37ms P
o™ % | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current F5—46ms
maximum break time (MS) .......ccccevvieeiinieeeen, " |F6 - 32ms
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TEST SEQUENCE F (3 samples)
IN=80A IAn =30mA 3P+N B type 7 F8 9
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 ==
making and breaking capacity (A): Im ............... |800A
Test circuit according to figure ...........ccoceeeveeee..t. | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ....occoiiiiiiiieniiiiienieeennt | 35Mm -
Silver wire diameter (mm) or fuse ..........cccceeeeeee. s |0,85mm --
Prospective current (A) ..............ccceeeeeeeeeeeeeeeee....... | 800A --
Prospective current obtained (A) .......................... |805A --
Power factor .......cccooceceiiiiieiiiiieniiieeessineeennennee .| 0,93~0,98 -
Power factor obtained .........c.ccoceeeviiciiiiiiiinennn s 0,97 -
Point of initiation: 45° + 5° P
Test sequence: O-t-CO-t-CO P
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 P
9.7.7.3 The leakage current flowing across the open F7 —2,76uA P
contacts is measured at 1,1 Un and shall not F8 — 2,85uA
exceed 2mA (mA) F9 — 2,81uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
) e F7 — 830V P
F8 — 830V
F9 - 830V
D) F7 — 830V P
F8 — 830V
F9 - 830V
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o) PRSPPI : |F7—-830V P
F8 — 830V
F9 - 830V
0) e : N/A
L) TP PP P PP PP P PPPPPTRPPPPPTIR : N/A
No flashover or breakdown ............cccceeviiiiennnnn. : |F7-0OK P
F8 - OK
F9 -OK
Making and breaking In at Un ............cccoceernnnen. : |F7-0OK P
F8 - OK
F9 -OK
The RCCB shall trip with a test current of 1,25 Ian | F7 — 82ms P
(IMS) e : |F8—-73ms
F9 — 79ms
The polyethylene sheet shows no holes

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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) et :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (Mms) ...l
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......cccccveieeiiniiiiinnenn. :

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 N/A

opening of the main contacts ........cccccceeeeeeiicnnnns s
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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) e |

All phases but one switched off by means of S3 N/A

During the delay: test of 9.9.2: -

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A

specified limiting value of Table 1 (ms) ................ :

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 ...oeeeiiiiiinnnnl N/A
- maximum break time (ms) at: 2 lan .ooooevviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .oooeevviiiinnnen. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .......cccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during tests
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 ..oooooeiiiiinennnl! N/A
- maximum break time (ms) at: 2 lan .cooceviiieeennns : N/A
- maximum break time (ms) at: 5 lan .coocoeviiienennns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ovvviiiiiiiiiiaaas :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A
0,04 S it :

No tripping during tests

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under -

consideration)

9.11.2.4 ¢) Verification of the coordination at the rated =

conditional residual short-circuit current (A): IAc .: | 10kA

Test circuit according to figure ........c.coccoveeeeeeee..t | figure 7 -

Point of test circuit which is directly earthed ......... | Supply side --

Grid distance "a" (IMM) ..., : |50mm --

Silver wire diameter (mm) or fuse .........cccoccuvvneen. : 10.85mm --
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Prospective current (A) ...veeeeieccciiiieeeee e . | 10kA --
Prospective current obtained (A) .........cccccveeeeee...s. | 10,2KA --
Power factor .......ccccceiveiiiiiiiiiiieniiieee e .| 0,45~0,50 ==
Power factor obtained ........cccoocoiiiiiiiiiiiii, : 10,48 --

Point of initiation: 45° + 5°

Verification of 12t (kA2s) and Ip (kA) prior to testing |12t =34,1kA2s
(=1x =1,1x values of table 15), RCCB replaced by a | Ip =5,61 kA

connection having negligible impedance

Test sequence: O-t-CO-t-CO P

12t (KA2S); 1D (KA) voveeeeeeeeveeveeeereseeseesseneeeneenenns | F7 — 32,4KA25/5, 57KA P
F8 — 34,1kA2s/5,33kA
F9 — 32,5kA2s/5,21kA

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 — 3,45uA P
contacts is measured at 1,1 Un and shall not F8 — 3,62uA
exceed 2mA (mA) F9 — 3,52uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
B) et e e e e e e : |F7—830V P
F8 — 830V
F9 - 830V
D) : |F7—-830V P
F8 — 830V
F9 - 830V
o) PR UPR PRSP : |F7-830V P
F8 — 830V
F9 - 830V
(o) T PPPRPPN : N/A
() TP PP PPPPPPPPPPTTN : N/A
No flashover or breakdown ...........ccccceeviinennnnen. . |F7-0K P
F8 — OK
F9 - OK
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Making and breaking Inat Un ..............c.ooevvvnneeen. . |F7-0K P
F8 — OK
F9 - OK
The RCCB shall trip with a test current of 1,25 Ian  |F7 — 74ms P
(MS) e . |F8—81ms
F9 —76ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cc.......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccocvieeiiiiiiiinnnen. :

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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) i e s sieeee e
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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 N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ..oooooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan .coocoeviiieennnns : N/A
- maximum break time (ms) at: 5 lan ....cevvvveveennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......cvvviiiiiiiiiiaa :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :

No tripping during tests

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 ...eeeiiiiiiinnnnd N/A
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- maximum break time (ms) at: 2 lan ..occcovveuvnnnenn.. : N/A
- maximum break time (ms) at: 5 lan ..oocovvvcnvvnnnnn. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 'S ittt :
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 — 47ms P
o™ % | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current F8 — 52ms
maximum break time (MS) .......ccccevvieeiinieeeen, ' |F9 - 46ms
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TEST SEQUENCE F (3 samples)
IN=16A 1An =300mA 3P+N B type

F-10 F-11 F-12 P

8.7 Performance at short-circuit currents --

9.11.2.4 Verification of the coordination between the RCCB and the SCPD --

b) Verification of the coordination at the rated ==

making and breaking capacity (A): Im ................ |500A

Test circuit according to figure ...........ccoceeeveeee..t. | Figure 7 -
Point of test circuit which is directly earthed ......... | Supply side --
Grid distance "a" (MM) ....occoveviiiiieniiiiienneeeennt | 45mm -
Silver wire diameter (mm) or fuse ..........cccceeeeeeee. s [0,35mm --
Prospective current (A) ...............ccceeeeeeeeeeeeeeee....... | 500A --
Prospective current obtained (A) .......................... |508A --
Power factor .......cccooceceiiiiieiiiiieniiieeessineeennennee .| 0,93~0,98 -
Power factor obtained .........c.ccoceeeviiciiiiiiiinennn s 0,97 -
Point of initiation: 45° + 5° P
Test sequence: O-t-CO-t-CO P

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 P
9.7.7.3 The leakage current flowing across the open F10 - 2,82uA P
contacts is measured at 1,1 Un and shall not F11 - 3,04uA
exceed 2mA (mA) F12 — 2,88uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: -
A) eeeeirieeee et e sreee e snneeessneeeeenee s | F10 = 830V P
F11 - 830V
F12 - 830V
F11 - 830V
F12 - 830V
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o) PRSPPI : |F10 - 830V P
F11 - 830V
F12 - 830V
0) e : N/A
L) TP PP P PP PP P PPPPPTRPPPPPTIR : N/A
No flashover or breakdown ............cccceeviiiiennnnn. : |F10- OK P
F11 - OK
F12 -OK
Making and breaking In at Un ............cccoceernnnen. : |F10-OK P
F11 - OK
F12 -OK
The RCCB shall trip with a test current of 1,25 Ian  |F10 — 31ms P
(IMS) e © |F11-32ms
F12 -31ms
The polyethylene sheet shows no holes

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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) et :
- tripping test at test voltage (V) with Ian and N/A
operating according to Table 1 (Mms) ...l
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX .......cccccveieeiiniiiiinnenn. :

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 N/A
opening of the main contacts .........ccccceeiiiinennnnd
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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) e |

All phases but one switched off by means of S3 N/A

During the delay: test of 9.9.2: -

9.9.2.1 - steady increase from 0,2 Ian to lan Within 30 s N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A

specified limiting value of Table 1 (ms) ................ :

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 ...oeeeiiiiiinnnnl N/A
- maximum break time (ms) at: 2 lan .ooooevviiinnnnen. : N/A
- maximum break time (ms) at: 5 lan .oooeevviiiinnnen. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :

- maximum break time (ms) at: 500 A .......cccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
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- minimum non actuating time (ms) at: 500 A; N/A
0,04 S ittt :
No tripping during tests
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 ..oooooeiiiiinennnl! N/A
- maximum break time (ms) at: 2 lan .cooceviiieeennns : N/A
- maximum break time (ms) at: 5 lan .coocoeviiienennns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......ovvviiiiiiiiiiaaas :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A

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

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

- minimum non actuating time (ms) at: 500 A, N/A
0,04 S it :

No tripping during tests N/A

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under -

consideration)

9.11.2.4 ¢) Verification of the coordination at the rated =

conditional residual short-circuit current (A): IAc .: | 10kA

Test circuit according to figure ........c.coccoveeeeeeee..t | figure 7 -

Point of test circuit which is directly earthed ......... | Supply side --

Grid distance "a" (IMM) ..., : |50mm --

Silver wire diameter (mm) or fuse .........cccoccuvvneen. : 10.85mm --
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Prospective current (A) ...veeeeieccciiiieeeee e . | 10kA --
Prospective current obtained (A) .........cccccveeeeee...s. | 10,2KA --
Power factor .......ccccceiveiiiiiiiiiiieniiieee e .| 0,45~0,50 ==
Power factor obtained ........cccoocoiiiiiiiiiiiii, : 10,48 --
Point of initiation: 45° + 5°
Verification of 12t (kA2s) and Ip (kA) prior to testing |12t =2,09kA2s
(21x =1,1x values of table 15), RCCB replaced by a | Ip =1,595 kA
connection having negligible impedance
Test sequence: O-t-CO-t-CO P
12t (KA2S); Ip (KA) oo ssiieee et | F10 — 1,53k A25/1,99KA P
F11 — 1,56kA2s/2,02kA
F12 — 1,56kA2s/2 02kA
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 F10 - 3,49uA P
contacts is measured at 1,1 Un and shall not F11 - 3,22uA
exceed 2mA (mA) F12 — 3,43uA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: --
B) et e e e e e e : |F10 - 830V P
F11 - 830V
F12 - 830V
D) : |F10 - 830V P
F11 - 830V
F12 - 830V
) NSO F10 — 830V P
F11 - 830V
F12 - 830V
(o) T PPPRPPN : N/A
() TP PP PPPPPPPPPPTTN : N/A
No flashover or breakdown ...........ccccceeviinennnnen. : |F10-OK P
F11 - OK
F12 - OK
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Making and breaking Inat Un ..............c.ooevvvnneeen. . |F10-0OK P
F11 -OK
F12 - OK
The RCCB shall trip with a test current of 1,25 Ian | F10 — 33ms P
(MS) e : |F11-35ms
F12 — 36ms
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 N/A
progressively lowered to attain zero within about
30 s until automatic opening occurs; voltage (V) .:

- all values less than 0,85 times the rated voltage N/A
(V) it :
- tripping test at test voltage (V) with lan and N/A
operating according to Table 1 (ms) ..........cc.......
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below UX ......cccocvieeiiiiiiiinnnen. :

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 N/A
opening of the main contacts .........ccccceeeeiniiinnnnnd
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) i e s sieeee e
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Clause Requirement + Test Result - Remark Verdict
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 N/A
(MA) e :
- tripping current between lano and lan (MA) .........: N/A
The RCCB closes on Ian: no value exceeds the N/A
specified limiting value of Table 1 (MS) ................ :

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 ..oooooeeiiiiennnnl! N/A
- maximum break time (ms) at: 2 lan .coocoeviiieennnns : N/A
- maximum break time (ms) at: 5 lan ....cevvvveveennnns : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ......cvvviiiiiiiiiiaa :

- maximum break time (ms) at: 500 A .................. : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 S oo :

No tripping during tests

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 ...eeeiiiiiiinnnnd N/A
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- maximum break time (ms) at: 2 lan ..occcovveuvnnnenn.. : N/A
- maximum break time (ms) at: 5 lan ..oocovvvcnvvnnnnn. : N/A
- maximum break time (ms) at: 0,25 A (if N/A
applicable) ... :
- maximum break time (ms) at: 500 A ........ccceenes : N/A
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 : N/A
- minimum non actuating time (ms) at: 2 lan; 0,06 s N/A
- minimum non actuating time (ms) at: 5 lan; 0,05 s N/A
- minimum non actuating time (ms) at: 500 A, N/A
0,04 'S ittt :
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: F10— 36ms P
o™ % | The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current F11-43ms
maximum break time (MS) .......ccccevviieiiinieeeen, ' 1F12 - 46ms
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TEST SEQUENCE G (3 samples)
In=80A 1An =30mA 1P+N B type co1 | 602 | GO3
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 P
- test temperature: upper temperature 55 °C + 2 °C P
Initial verification: P
9.9.2.3 - maximum break time at lan (£300mMS) ...............: GO0-1 -132ms P
G0-2 -129ms
G0-3-127ms
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
No tripping during tests N/A
Climatic test: no tripping during 28 cycles test .....: | G0-1 —no trip P
GO0-2 —no trip
GO0-3 — no trip
Final verification: the RCCB shall trip with a test GO0-1 — trip P
current of 1,25 Ian  wovevviiiiiiiiiiieeieeee e GO0-2 — trip
GO0-3 —trip
9.2.4 Only applicable for RCCBs of type B: GO-1 — 96ms p
Bms" ™% 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current G0-2-92ms
maximum break time (MS) .......ccooeeviiiineiniieneen GO-3 — 89ms

TRF No. IEC62423C




Page 189 of 288 Report No. 24119Y90016
IEC 62423
Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE G (3 samples)
In=16A 1An =300mA 1P+N B type c04 | 605 | GO6
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 P
- test temperature: upper temperature 55 °C + 2 °C P
Initial verification: P
9.9.2.3 - maximum break time at lan (£300ms) ................ : |G0-4-112ms P
GO0-5—-108ms
GO0-6 —104ms
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
No tripping during tests N/A
Climatic test: no tripping during 28 cycles test .....: | G0-4 —no trip P
GO-5—-no trip
GO0-6 — no trip
Final verification: the RCCB shall trip with a test GO0-4 — trip P
current of 1,25 Ian wooovviiiiiiiiiieeee e . | GO-5—trip
GO0-6 — trip
9.2.4 Only applicable for RCCBs of type B: GO-4 — 72ms P
B ™% 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current GO0-5 - 76ms
maximum break time (MS) .......ccccevvieeiiniieeeen, ' 1G0-6 — 69ms
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TEST SEQUENCE G (3 samples)
In=80A 1An =30mA 3P+N B type GO7 | 08 | GO9
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 P
- test temperature: upper temperature 55 °C + 2 °C P
Initial verification: P
9.9.2.3 - maximum break time at lan (£300ms) ................ : |GO0-7 —107ms P
GO0-8 — 109ms
G0-9 —107ms
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
No tripping during tests P
Climatic test: no tripping during 28 cycles test .....: | GO0-7 —no trip P
G0-8 — no trip
GO0-9 — no trip
Final verification: the RCCB shall trip with a test GO-7 — trip P
current of 1,25 lan (MS) ..evvveeeiiiiiiiiiiiiiieeeeeiee, . | GO-8 —trip
GO0-9 — trip
9.2.4 Only applicable for RCCBs of type B: GO-7 — 69ms P
B ™% 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current G0-8 — 76ms
maximum break time (MS) .......ccccevvieeiiniieeeen, © 1G0-9 — 81ms
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TEST SEQUENCE G (3 samples)
In=16A 1An =300mA 3P+N B type 60-10 co-11 6012
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 P
- test temperature: upper temperature 55 °C + 2 °C P
Initial verification: P
9.9.2.3 - maximum break time at lan (£300ms) ................ : |GO0-10 — 96ms P
GO0-11-97ms
GO0-12 — 98ms
No value exceeds the specified limiting value P
Additional test for type S: --
- minimum non actuating time (ms) at: lan; 0,13 s : N/A
No tripping during tests P
Climatic test: no tripping during 28 cycles test .....: |GO0-10 — no trip P
GO0-11 - no trip
GO0-12 — no trip
Final verification: the RCCB shall trip with a test GO0-10 — trip P
current of 1,25 lan (MS) ..evvveeeiiiiiiiiiiiiiieeeeeiee, ;| GO-11 —trip
GO0-12 —trip
9.2.4 Only applicable for RCCBs of type B: GO0-10 — 65ms P
B ™% 1 The RCCB shall trip with a test current of 2,5 Ian
with smooth direct current G0-11 -72ms
maximum break time (MS) .......ccccevvieeiiniieeeen, ! 1G0-12 — 69ms
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TEST SEQUENCE H (3 samples)
IN=80A 1An =30mA 3P+N B type
IEC 61543: ==
table4-T1.1 |Harmonics, interharmonics N/A
table4-T1.2 | Signalling voltage N/A
table5-T2.3 | Conducted unidirectional transients of the ms and ys time scale P
Test results of test sequence H: --
see test report No. . | See attachment N°2 --
Testing location / address........cccocvvveiviiieeenniieennn éhoe.j,i?_r:g. Fangyuan Test Group -
Guanggiong Rd, Jiaxing City,
Zhejiang Province. P.R. China
TEST SEQUENCE | (3 samples)
IEC 61543: --

table5-T2.1 | Conducted sine-wave voltages or currents

table5-T2.5 | Radiated high-frequency phenomena P

table5-T2.2 | Fast transients (burst) P

Test results of test sequence I -

see test report No. . | See attachment N°2 --
Testing location / add _ | Zhejiang Fangyuan Test Group
esting location / address..........ccccevvvvereinveneenens Co., Ltd. --

Guanggiong Rd, Jiaxing City,
Zhejiang Province. P.R. China

TEST SEQUENCE J (3 samples)

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. . | See attachment N°2 --
. . Zhejiang Fan nT r
Testing location / address........cccocvveeiviiieeniiieeenn Coej ?_tg angyuan Test Group -

Guanggiong Rd, Jiaxing City,
Zhejiang Province. P.R. China
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Requirement + Test Result - Remark Verdict

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
AL 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
9.7.1 No Resistance to humidity
9.7.2 No Insulation resistance of the main circuit
9.7.3 No Dielectric strength of the main circuit
9.7.4 No Insulation resistance an dielectric strength of auxiliary circuits
9.7.7.2 No Verification of clearances with the impulse withstand voltage
9.7.5 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
D1 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
9.14 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¢) 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 9.11.2.4b) No Coordination at Im
9.11.2.4¢c) No Coordination at lac
G 9.22.1 No Reliability (climatic tests)
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
1 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
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 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
9.7.1 No Resistance to humidity
9.7.2 No Insulation resistance of the main circuit
9.7.3 No Dielectric strength of the main circuit
9.7.4 No Insulation resistance an dielectric strength of auxiliary circuits
9.7.7.2 No Verification of clearances with the impulse withstand voltage
9.7.5 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
9.21.7.1 Verification of the correct operation in case of residual smooth direct current without load for
ratings of lan ot tested in D1
9.9.3 No Type A residual current devices
D1 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
9.2.3 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 lam
9.16 No Test device
9.12 No Resistance to mechanical shock and impact
9.18 No Non-operating current under overcurrent conditions
9.24 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 Im
9.24 Verification of the RCD after test sequence
F 9.11.2.4b) No Coordination at Im
9.11.2.4¢c) No Coordination at lac
9.24 Verification of the RCD after test sequence
G 9.22.1 No Reliability (climatic tests)
9.2.4 Verification of the RCD after test sequence
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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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

Ax 1 1 --
Az 3 2 3
B 3 2 3
3 2 3

D 3 24d 3
D2 3 3 3
E 3 24 3
3 24 3

3 2 3

He 3 2 3
| e 3 2 3
Je 3 2 3

a)
b)

d)

e)

In total a maximum of three test sequences may be repeated.

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.

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

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 ¢).

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 P9 3-poles 909 4-poles ©
Ay 1 max. rating Iy 1 max. rating Iy 1 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
Ay 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
B 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
C 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
Do + Dy 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
Do 1 for all other ratings of Iy
D, 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
E 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
F 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
3 min. rating Iy 3 min. rating Iy 3 min. rating Iy
max. rating lan max. rating lan max. rating lan
G) 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
3 min. rating Iy 3 min. rating Iy 3 min. rating Iy
max. rating Iy max. rating lan max. rating lan
H 3 M samples of the same rating
In chosen at random
min. rating lan
I 3 M samples of the same rating
In chosen at random
min. rating lan
J 3 M samples of the same rating
In chosen at random
min. rating lan
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 and 2-pole RCCBs with 1 protected pole.
d) Also applicable to 3-pole RCCBs with two protected poles
e) Also applicable to 3-pole RCCBs with uninterrupted neutral and 4-pole RCCBs with 3 protected poles.
f) This column is omitted when 4-pole RCCBs have been tested.
0) If only one value of I,y is submitted, min. rating I,y and max. rating I,y are replaced by Ixn.
h) Only the highest number of current paths.
i) 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 Iay 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-pole D)o 3-pole © 4-pole 9
Do + D1 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
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
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 N/A

A creepage distance may be split in several portions of different materials and/or N/A
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 N/A

A creepage distance may be split into several parts, made with insulation material N/A
having the same CT], 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 P
In determining creepage distances according to IEC 60664-1, the dimension X, N/A
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 N/A

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
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 N/A
operating means.

The sheet should have the following physical properties: P

Density at 23 °C: 0,92 + 0,05 g/cm3
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).
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ANNEX D N/A
ROUTINE TESTS
ANNEX E N/A
ROUTINE TESTS FOR TYPE F AND B RCCBS
J ANNEX J N/A
Particular requirements for RCCBs with screwless type terminals for external
copper conductors
N/A

K ANNEX K
Particular requirements for RCCBs with flat quick-connect terminations

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

TRF No. IEC62423C
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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................ © EN62423:2012 + 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.........ccccccceeennne . |IECEE OD-2020-F2:2022, Ed. 1.2
Attachment Form No. .................... : EU_GD_IEC62423E_lI
Attachment Originator................... : IMQ S.p.A.

Master Attachment..............cccoc.... . 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) P

GENERAL =

9.11 Short circuit tests ==

9.11.2.1d) |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;" Ai-1 A1-2 P
replace clause 6 by (1P+N) (3P+N)

6 MARKING --

6.Z1 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 GEYA P
b) Type designation, catalogue number or serial number GYL9
€) Rated voltage(s) with the symbol ~ 230/240V~ | 400/415V~
d) Rated frequency, if the RCCB is designed for
frequencies other than 50 Hz
e) rated current 50/60Hz

) Rated residual operating current (Ian) in A or in mA 0,03A




Page 202 of 288 Report No.:24119Y90016

IEC62423C - ATTACHMENT

Clause Requirement + Test Result - Remark Verdict
h) =) Rated making and breaking capacity (Im) 800A 800A P
) The degree of protection (only if different from IP20) N/A
k) The position of use, if necessary N/A
) Rated residual makin i i i
g and breaking capacity (lam), if P
different from rated short-circuit capacity (Im) 10000A 10000A
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 N/A
of 4.1 if the RCCB is functionally dependent on the line
voltage
0) Operating means of the test device, by the letter 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
N Operating characteristic in presence of residual currents --

with d.c. components

] -~ p
- RCBOs of type B with the symbol W"El or L W"El

M N/A
- RCBOs of type F with the symbol or

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

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

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

*) Iav and I, (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 on N/A
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 |2t and N/A
the peak current Ip 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 button, N/A

open position indicated by "O" and closed position by "|"

Additional national symbols are allowed N/A
Provisionally the use of national indications only is
allowed
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These indication visible when RCCB is installed

For push-buttons the OFF push-button shall either be N/A
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 and is N /A

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

If a single push-button is used for closing and opening N/A
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 P
terminals they shall be clearly marked

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

on the device —

The base for plug-in RCCBs shall be marked with the N/A
following:

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

flexible conductors:

- no markings p

For non-universal terminals: N/A

- terminals for rigid-solid conductors only, marked N/A
by the letters “s” or “sol”

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

marking on the RCCB or if the space available is not P

sufficient, on the smallest package unit or in technical

information

6.22 ADDITIONAL MARKING --
Additional marking to other standards (EN or IEC P

or other) or additional requirements are allowed
under the following conditions:
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- The RCCB shall comply with all the requirements
of the additional standard.

- The relevant standards to which the additional
marking refers shall be indicated adjacent to this
marking and shall be clearly differentiated or
separated from the standard marking according
t0 6.2.1.

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

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

8.1

Mechanical design

8.1.1

General

modify

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

8.1.2

Mechanism

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

delete

9.4
add

Plug-in connections are tested by plugging the
RCCB in and pulling it out five times.

N/A

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

N/A

8.1.5

Terminals for external conductors

8.15.1

Terminals ensure the necessary contact pressure

modify

In this standard, only terminals for copper
conductors are considered

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
included in the standard

N/A

by the tests of Annexes Jor K

N/A

8.1.5.2

OF-terminals e'le*.te' rabuntreated aluminium
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delete —te#mmalsier—use%#ﬂsreepper—ep\mthﬁalumawn
-cohductors-according-to-Annext-

8.1.71 Non-interchangeability N/A
add

For RCCBs intended to be mounted on bases N/A
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.

8.1.Z2 Mechanical mounting of plug-in type RCCBs N/A
add

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

8.1.72.1 Plug-in type RCCBSs, the holding in position of N/A
add which does not depend solely on their plug-in
connection(s)

8.1.72.2 Plug-in type RCCBSs, the holding in position of N/A
add which depends solely on their plug-in connection(s)

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

TEST SEQUENCE "'A>" -

9.14 Glow-wire test --

add Small parts, where each surface lies completely P
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).




Page 206 of 288 Report No.:24119Y90016

IEC62423C - ATTACHMENT

Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE "B" Bl B2 B3 P
80A, 30mA, 1P+N, B type

8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION -

8.3 Dielectric properties and isolating capability --
RCCBs have adequate dielectric properties P

9.7 Test of dielectric properties and isolating capability --

modify

9.7.7.4.1 rated impulse withstand voltage [kV]: 4kv --

modify
see level of test laboratory [m] 5m --

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

9.7.7.4.3 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 B1 B2 B3 --
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 P
connected together when the RCCB is in the >550 >550 >550
closed position .........ccccevvveviviiiiiiiieiiiee >2 MQ

b) between each pole and the others connected P
together (electronic components, connected >550 >550 >550
between poles being disconnected) ......... >2 MQ

c¢) with the RCCB in the closed position, between P
all poles connected together and the frame,
including a metal foil in contact with the outer >550 >550 >550
surface of the housing of insulation material but
with the terminal area kept free................ >5MQ

d) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
MaAterial .........ocovveeiiiiiieiee e >5 MQ

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

B) e 2000 V| OK OK OK

b) (electronic components, connected between poles being disconnected) v vvssaaaas 2000 V OK O K OK
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(o) RO RUOPPPRPN: 2000V| OK OK OK P
) e 2500 V - - - N/A
No flashover or breakdown P
9.7.7.2 delete in table 16 the line beginning with “2,5” akV P
modify rated impulse withstand voltage [kV]:
see level of test laboratory [m] 5m P
test voltage (acc. Table 16) [kV]: 6,2kV
A first series of tests is made applying the impulse P
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 P
impulse voltage between the phase pole(s),
connected together, and the neutral pole {erpath)
of the RCCB
9.23 VERIFICATION OF AGEING -
modify
TEST SEQUENCE "B" B4 B5 B6 P
80A, 30mA, 3P+N, B type
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION -
8.3 Dielectric properties and isolating capability --
RCCBs have adequate dielectric properties P
9.7 Test of dielectric properties and isolating capability --
modify
9.7.74.1 rated impulse withstand voltage [kV]: akvVv --
modify
see level of test laboratory [m] 5m --

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

9.7.7.4.3 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 B4 B5 B6 --
between 30 and 60 min after this treatment with
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modify

500 V DC after 5 s:

MQ]

[MQ]

[MQ]

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

>550

>550

>550

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

>550

>550

>550

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

>550

>550

>550

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

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]:

akvV

see level of test laboratory [m]

5m

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

6,2kV

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

9.23
modify

VERIFICATION OF AGEING

TEST SEQUENCE "C"
80A, 30mA, 1P+N, B type

C-1

C-2

C-3

TESTS C;
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8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION =
8.6 MECHANICAL AND ELECTRICAL ENDURANCE =
RCCBs shall be capable of performing an P
adequate number of mechanical and electrical
operations.
9.10.3 After test: —
modify:
a) C1-900V P
C2 -900V
C3 -900V
b) C1-900Vv P
C2 — 900V
C3-900V
c) C1- 900V P
C2 — 900V
C3-900V
d) N/A
TEST SEQUENCE "C" ca o5 c6 P
80A, 30mA, 3P+N, B type
TESTS C, =
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION --
8.6 MECHANICAL AND ELECTRICAL ENDURANCE --
RCCBs shall be capable of performing an P
adequgte number of mechanical and electrical
operations.
9.10.3 After test: --
modify:
a) C4 — 900V P
C5 - 900V
C6 — 900V
b) C4 — 900V P
C5 - 900V
C6 — 900V
c) C4 — 900V P
C5 - 900V
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C6 — 900V
d) N/A
TEST SEQUENCE "D" D1 D2 D3 P
80A, 30mA, 1P+N, B type
TEST Do P
9.9.1 For-multiple-settings-of-lan-tests-are-made-foreach --
delete: setting
9.1.7

addiion acc. lEC 62423 | Applicable for RCCBs of type B and 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 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 Ian for lan > 0,01 A with 1,4 1an /30 Als

(mA)

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

zero to: 2 lan for Ian < 0,01 A with 2 Ian /30 A/s (MA)

-angle o = 0° (+/-) (/- 10 MA) i

No value exceeds the relevant specified limiting P

values

TEST D1 P
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION --
8.12 RCCBS FUNCTIONALLY DEPENDENT ON LINE VOLTAGE --

RCCBS FUNCTIONALLY DEPENDENT ON THE N/A

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 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
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automatic opening occurs (V)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
TeSt VOltage (V) ..evveeeiiiiiie e Y --
Residual current 1,25.1aN ..cooovvevieiiiiiieiiiiee e 111,25.0an = A =
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
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)
a?ﬂt;ﬂ::.nGacc. ccess | APPlicable for RCCBs of type B and F: N/A
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 ..ccoeeennnees (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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9.14

addition acc. IEC 62423

Applicable for RCCBs of type B and F:

poles only

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

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

one-phase terminal chosen at random without load

N/A

9.2.3
replace by:

Applicable for RCCBs of type B:

powered on two poles only

Verification of the correct operation for three- and four-pole Type B RCDs

Tests performed acc. t0 9.2.1.2 and 9.2.1.7.1

N/A

a) for three- and four-pole devices, RCCB only

supplied between two phases chosen at random

N/A

b) for four-pole devices, RCCB only
supplied between one phase chosen at random

and the neutral terminal

N/A

9.1.2

addition acc. IEC 62423

Applicable for RCCBs of type B and F:
Verification of the correct operation in case of

steady increase of composite residual current

starting composite residual current:

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

Composite starting current
value (RMS)

lat rated l1kHz IF motor (10Hz) la

frequency

0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian

S1, S2 and RCCB in the closed position, residual
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
lan) within 30 s

- tripping current between 0,5 Ian and 1,4 lan (MA)

D1 - 29,8mA

D2 —-29,8mA
D3 —-29,9mA
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géit%.n];cc. ece2i2z | ONly applicable for RCCBs of type B: P
Verification of the operating characteristics at the
reference temperature (20+5)°C
gén%'nla;c.lmc 2423 | General P
delete: : .
For-multiplesettings-of-las-tests-are- made-foreach -
setting
%mzlz eceazs | Verification of the correct operation in case of residual sinusoidal alternating --
currents up to 1000 Hz
b) . Additionabtestfortype S --
delete:
~minimum-non-actuating-time-{ms)at- 1444 0,435 -
9.11.2.3 Verification of the rated residual making and P
breaking capacity (A): Iam .o...covveeereerersrinennnes . | 800A
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
modify
B) e : |D1-480V P
D2 - 480V
D3 - 480V
o) RO . |D1- 480V P
D2 - 480V
D3 - 480V
o ST PP : |D1-480V P
D2 - 480V
D3 - 480V
(o) OO : N/A
No flashover or breakdown ............ccccoeviiiennnn : |ID1-0K P
D2 - OK
D3 -0OK
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 <1,66 1,=99,6

device do not exceed 1,66 times the ampere turns
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produced by lan D-1-73,4

D-2-73,1
D-3-73,4

RCCBs with rated residual current other than 30maA: N/A

Ampere-turns produced when operating the test N/A
device do not exceed 2,5 times the ampere turns
produced by lan

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

9.12.2 Mechanical impact

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 P
replace by: |of 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  |pq _ ok P

damage impairing its further use .........................:
D2 - OK

D3 -0OK

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).

Tests "D2"

9.11.2.3c) Test voltage 110% of rated phase to neutral
modify: voltage for the pole exclusively for the neutral

9.7.3 Dielectric strength test of the main circuit at test P
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voltage of 2 Un for 1 min:
D2-1 - 480V P
- SRR
D2-2 — 480V
D2-3 — 480V
D) D--1 - 480V P
D2-2 — 480V
D2-3 — 480V
D2-1 - 480V P
(o) IR,
D2-2 — 480V
D2-3 — 480V
) e N/A
No flashover or breakdown ...........cccoveveevreceerenii D2-1 - 0K P
D2-2 — OK
D2-3 - OK
9.24 Only applicable for RCCBs of type B: -
modify: The RCCB under test condition of 9.2.1.7.1 b)
shall trip with a smooth direct test current of 2.5
IAn (ms)
D2-1 - 27ms
D2-2 — 31ms P
D2-3 - 32ms
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TEST SEQUENCE "D" D4 D5 D6 P
80A, 30mA, 3P+N, B type
TEST DO P
9.9.1 For multiple settings of IAN tests are made for --
delete: each setting
9.1.7

adgon ace. iec 62423 | APplicable for RCCBs of type B and 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 N/A

zero to: 1,4 lan for lan > 0,01 A with 1,4 lan /30 A/s

(mA)

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

zero to: 2 lan for 1an < 0,01 A with 2 1an /30 Als (MA)

-angle o = 0° (+/-) (/- 10 MA) oo N/A

No value exceeds the relevant specified limiting N/A

values

TEST D1 P
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION --
8.12 RCCBS FUNCTIONALLY DEPENDENT ON LINE VOLTAGE --

RCCBS FUNCTIONALLY DEPENDENT ON THE N/A

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 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)

N/A




Page 217 of 288 Report No.:24119Y90016

IEC62423C - ATTACHMENT

Clause Requirement + Test Result - Remark Verdict
All values less than 0,7 Un N/A
Tripping test: N/A
Test vOltage (V) .eeeee oo Vv --
Residual current 1,25.1aN «oovvvveeereeeiniiiiiieeeee e 111,250 = A =

Time corresponding to value for lan in table 1 =

No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
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)
9.1.6  |Applicable for RCCBs of type B and F: P
Verification of behaviour in the case of inrush residual currents
Test acc. figure 2
all switches and RCCB in closed position
pulse with a peak current of 10 lan ............... (mA): |300mA
Pulse on one pole chosen at random A poles

Six measurements: 3 times positive, 3 times negative

Polarity changed after each test

©W| V| V|0 |TVT|TV| O

No tripping during test
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Clause

Requirement + Test

Result - Remark

Verdict

9.14

addition acc. IEC 62423

Applicable for RCCBs of type B and F:

poles only

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

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

one-phase terminal chosen at random without load

9.2.3
replace by:

Applicable for RCCBs of type B:

powered on two poles only

Verification of the correct operation for three- and four-pole Type B RCDs

Tests performed acc. t0 9.2.1.2 and 9.2.1.7.1

a) for three- and four-pole devices, RCCB only

supplied between two phases chosen at random

b) for four-pole devices, RCCB only
supplied between one phase chosen at random

and the neutral terminal

9.1.2

addition acc. IEC 62423

Applicable for RCCBs of type B and F:
Verification of the correct operation in case of

steady increase of composite residual current

starting composite residual current:

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

Composite starting current
value (RMS)

lat rated l1kHz IF motor (10Hz) la

frequency

0,138 Ian 0,138 Ian 0,035 Ian 0,2 Ian

S1, S2 and RCCB in the closed position, residual
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
lan) within 30 s

- tripping current between 0,5 Ian and 1,4 lan (MA)

D4 — 29,9mA

D5 -29,8mA
D6-29,9mA
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Clause Requirement + Test Result - Remark Verdict
géit%.n];cc. ece2i2z | ONly applicable for RCCBs of type B: P
Verification of the operating characteristics at the
reference temperature (20+5)°C
gén%'nla;c.lmc 2423 | General P
delete: : .
For-multiplesettings-of-las-tests-are- made-foreach -
setting
%mzlz eceazs | Verification of the correct operation in case of residual sinusoidal alternating --
currents up to 1000 Hz
b) . Additionabtestfortype S --
delete:
~minimum-non-actuating-time-{ms)at- 1444 0,435 -
9.11.2.3 Verification of the rated residual making and P
breaking capacity (A): Iam ....oovvveerserersiirennnes . | 800A
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min: -
modify
B) e e e e e e e e e e e e . | D4 - 830V P
D5 - 830V
D6 — 830V
o) SO . | D4 - 830V P
D5 — 830V
D6 — 830V
o3 I SRR TP . | D4 - 830V P
D5 — 830V
D6 — 830V
(o) OO : N/A
No flashover or breakdown .............cccceeviiiennnn . |D4-0K P
D5 - 0K
D6 — OK
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 <1,66 1, =99,6
device do not exceed 1,66 times the ampere turns D4_732

produced by Ian
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D5-73,2
D6 - 73,4
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 P
side by operating the test device when the RCCB
is in the open position

9.12.2 Mechanical impact
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 P
replace by: |of 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 | pg — ok P

damage impairing its further use .........................:
D5 - 0K

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).

Tests "D2"

9.11.2.3c) Test voltage 110% of rated phase to neutral
modify: 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:
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D>-4 — 830V P
- SRR
D>-5 — 830V
D»-6 — 830V
D) e ————— D2-4 - 830V P
D>-5 — 830V
D»-6 — 830V
D>-4 — 830V P
(o) IR,
D>-5 — 830V
D2-6 — 830V
) oo N/A
No flashover or BreakdoWn .........coovoeeeeeeveeeeereren D2-4 - OK P
D2-5 - OK
D2-6 — OK
9.24 Only applicable for RCCBs of type B: -
modify: The RCCB under test condition of 9.2.1.7.1 b)
shall trip with a smooth direct test current of 2.5
IAn (ms)
D2-4 —19ms
D2-5 — 23ms P
D2-6 - 16ms
TEST SEQUENCE E (3 samples) P
E1l E2 E3
80A, 30mA, 1P+N, B type
9.11.2.4a) Verification of the coordination at the rated P
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:
E1l - 480V P
) PP PP
E2 — 480V
E3 - 480V
D) et EL-480V P
E2 — 480V
E3 - 480V
E1l - 480V P
o) PP PPPIS-
E2 — 480V
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Clause Requirement + Test Result - Remark Verdict
E3 - 480V
) oo N/A
No flashover or breakdown ...........cccoviinnll ELl-OK P
E2 - OK
E3 - 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)
El - N/A
E2 -
E3 -
All values less than 0,7 Un N/A
Tripping test: N/A
TesSt VOltage (V) ..evveeeiiiiie e A --
Residual current 1,25.1aN cuuveeeieeeieiieeieeeeeeeeeeeen. 11,25.Ian = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
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
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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 P
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 P
capacity (A): Im ... | 800A
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:
E1l - 480V P
) .
E2 — 480V
E3 - 480V
D) EL-480V P
E2 — 480V
E3 - 480V
E1l - 480V P
£) ettt
E2 — 480V
E3 - 480V
N/A
) oo /
No flashover or breakdown ..........ccccoceveevreceerenei EL-OK P
E2 - OK
E3 -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)

N/A

All values less than 0,7 Un N/A

Tripping test: N/A
Test VOItage (V) eeeve e v --
Residual current 1,25.1aN ..oooocvveeviiiiiiieiiiee i 1,25.0an = A =

Time corresponding to value for Ian in table 1 =

No value exceeds the specified limiting values (ms) N/A
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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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
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 P
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
TEST SEQUENCE E (3 samples) P
E4 ES E6
80A, 30mA, 3P+N, B type
9.11.2.4a) Verification of the coordination at the rated P
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:
E4 — 830V P
Q) e
E5 — 830V
E6 - 830V
D) E4 - 830V P
E5 — 830V
E6 - 830V
E4 — 830V P
o) PP PPPIS-
E5 — 830V

E6 - 830V
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Clause Requirement + Test Result - Remark Verdict
) oo N/A
No flashover or breakdown ...........cccoviilll E4-OK 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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
TesSt VOltage (V) ..evveeeiiiiie e A --
Residual current 1,25.1aN cuuveeeieeiiiiiieieeieeeeeeeeenn, 11,2518 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCB:s 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 P
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 P
capacity (A): Im ... esiieeeee . | 800A
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:
E4 — 830V P
) .
E5 — 830V
E6 - 830V
D) E4 -830V P
E5 — 830V
E6 - 830V
E4 — 830V P
£) ettt
E5 — 830V
E6 - 830V
N/A
) oo /
No flashover or breakdown .............ccccocevieceeni E4-OK 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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
Test VOItage (V) eeeve e v --
Residual current 1,25.1aN «ouevvveeeiiaiiniiiiiieeee s 111,25.0an = A =
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
Not possible to close the apparatus by manual N/A
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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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCB:s 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 P
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
TEST SEQUENCE F (3 samples)
F1 F2 F3 P
80A, 30mA, 1P+N, B type
9.11.2.4b) Verification of the coordination at the rated making P
and breaking capacity (A): Im ............................... |800A
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:
F1-480V P
Q) e
F2 — 480V
F3 - 480V
F1-480V P
D) 80
F2 — 480V
F3 - 480V
F1-480V P
o) PP PPPIS-
F2 — 480V
F3 - 480V
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) oo N/A
No flashover or breakdown ...........cccoviilll F1-0OK P
F2-0OK
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
TesSt VOltage (V) ..evveeeiiiiie e Vv --
Residual current 1,25.1aN cuuveeeieeeiiiieiiieeieeeeeeeeeinn, 11,25 Ian = 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 2.
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F3 -
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCB:s 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 P
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 P
conditional residual short-circuit current (A): IAC ..: | 10kA
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:
F1-480V P
2 .
F2 — 480V
F3 - 480V
D) F1-480v P
F2 — 480V
F3 - 480V
F1 —480V P
(o) PP PPPUPPPRIR:
F2 — 480V
F3 - 480V
N/A
) oo /
No flashover or breakdown .............ccccoceeeieeni F1-OK P
F2 - 0K
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-
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F3 -
All values less than 0,7 Un N/A
Tripping test: N/A
Test vOltage (V) ..ovvvireeeriee e Y% -
Residual current 1,25.1aN «..vovvrveeiieeiiiieneeenieee 1[1,25.0an = A =
Time corresponding to value for lan 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
RCCB:s 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 P
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
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TEST SEQUENCE F (3 samples)
F4 F4 F6 P
16A, 300mA, 1P+N, B type
9.11.2.4b) | Verification of the coordination at the rated making P
and breaking capacity (A): Im ............cceeecvveeeeee..s. | 500A
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 — 480V P
) .
F5 — 480V
F6 - 480V
F4 — 480V P
D) o ——————— 80
F5 — 480V
F6 - 480V
F4 — 480V P
£) ettt
F5 — 480V
F6 - 480V
N/A
) oo /
No flashover or breakdown .............ccccocveeiecni F4-OK 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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
Test VOItAgE (V) .eeeee e v --
Residual current 1,25.01aN «ouevveeeeiiaiiniiiiiieeee s 111,25.an = A =
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) | F1 - N/A
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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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s

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 P

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 P
conditional residual short-circuit current (A): IAc ... |10kA

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 — 480V P
B) e

F5 — 480V

F6 - 480V

F4 — 480V P
D) 80

F5 — 480V

F6 - 480V

F4 — 480V P
[0 P PPUT PP

F5 — 480V

F6 - 480V
) oo NIA
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No flashover or breakdown ...........ccccceevviiinennnnnndd F4- OK 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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
Test VOItage (V) .eevveee i Y --
Residual current 1,25.1aN cuuveeeieeeiiiiiiieeieeeeeceeevn, 11,2508 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCB:s 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 P
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
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TEST SEQUENCE F (3 samples)
F7 F8 F9 P
80A, 30mA, 3P+N, B type
9.11.2.4b) | Verification of the coordination at the rated making P
and breaking capacity (A): Im ......c.cccccceevivveeeee...s. |800A
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:
F7 — 830V P
) .
F8 — 830V
F9 — 830V
F7 - V P
D) o ——————— 830
F8 — 830V
F9 — 830V
F7 — 830V P
£) ettt
F8 — 830V
F9 — 830V
N/A
) oo /
No flashover or breakdown .............ccccocveeiecni F7-OK 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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
Test VOItAgE (V) .eeeee e v --
Residual current 1,25.01aN «ouevveeeeiiaiiniiiiiieeee s 111,25.an = A =
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) | F1 - N/A




Page 235 of 288 Report No.:24119Y90016

IEC62423C - ATTACHMENT

Clause Requirement + Test Result - Remark Verdict
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s

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 P

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 P
conditional residual short-circuit current (A): IAc ..: | 10kA

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:

F7 — 830V P
B) e

F8 — 830V

F9 - 830V

F7 — 830V P
D) 830

F8 — 830V

F9 - 830V

F7 — 830V P
[0 P PPUT PP

F8 — 830V

F9 - 830V
) oo NIA
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No flashover or breakdown ...........ccccceevviiinennnnnndd F7- OK 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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
Test VOItage (V) .eevveee i Y --
Residual current 1,25.1aN cuuveeeieeeiiiiiiieeieeeeeceeevn, 11,2508 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCB:s 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 P
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
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TEST SEQUENCE F (3 samples)
F10 F11 F12 P
16A, 300mA, 3P+N, B type
9.11.2.4b) | Verification of the coordination at the rated making P
and breaking capacity (A): Im ..........cccccevceeeeennee.s. | 500A
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:
F10 — 830V P
B) e
F11 - 830V
F12 - 830V
D) F10 - 830V P
F11 - 830V
F12 - 830V
F10 — 830V P
(o) IR,
F11 - 830V
F12 - 830V
) o NIA
No flashover or breakdown ...........cccoiiiill F10-OK P
F11-OK
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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
TesSt VOltage (V) .evveeeiiieie e Vv --
Residual current 1,25.1aN cuuveeeieeiiiieeeieeieeeeeeeeeiin. 111,25.Ian = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) |F1 - N/A
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Clause Requirement + Test Result - Remark Verdict
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s

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 P

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 P
conditional residual short-circuit current (A): IAc ..: | 10kA

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:

F10 — 830V P
B) e

F11-830V

F12 - 830V
b) F10 — 830V P

F11 - 830V

F12 - 830V

F10 — 830V P
[0 P PPUT PP

F11 - 830V

F12 - 830V

N/A
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No flashover or breakdown ...........ccccceevviiinennnnnndd F10- OK P
F11-OK
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)
N/A
All values less than 0,7 Un N/A
Tripping test: N/A
Test VOItage (V) .eevveee i Y --
Residual current 1,25.1aN cuuveeeieeeiiiiiiieeieeeeeceeevn, 11,2508 = A --
Time corresponding to value for Ian in table 1 =
No value exceeds the specified limiting values (ms) N/A
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 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCBs opening with delay N/A
Values within the range indicated by manufacturer | to ms N/A
RCCB:s 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 P
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
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modify: TEST SEQUENCE "G¢" Gol Go2 Go3 P
80A, 30mA, 1P+N, B type

9.22 VERIFICATION OF RELIABILITY

9.22.1 Climatic test

modify: TEST SEQUENCE "G¢" God Go5 Gob P
16A, 300mA, 1P+N, B type

9.22 VERIFICATION OF RELIABILITY

9.22.1 Climatic test

modify: TEST SEQUENCE "G¢" Go7 Go8 Go9 P
80A, 30mA, 3P+N, B type

9.22 VERIFICATION OF RELIABILITY

9.22.1 Climatic test

modify: TEST SEQUENCE " Go" Gol0 Goll Gol2 P
16A, 300mA, 3P+N, B type

9.22 VERIFICATION OF RELIABILITY

9.22.1 Climatic test
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Clause

Requirement + Test

Result - Remark

Verdict

TEST SEQUENCE "G;" 3 samples
(add the new test sequence)

80A, 30mA, 3P+N, B type

Gil Gi2 Gi3

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

add:
8.71

BEHAVIOUR OF RCCBS AT LOW AMBIENT AIR TEMPERATURE

RCCB:s for use between -25°C and +40°C operate
reliably at low ambient air temperature

add:
9.71

-25° C AND +40° C

VERIFICATION OF THE CORRECT OPERATION AT LOW AMBIENT AIR
TEMPERATURE FOR RCCBS FOR USE AT TEMPERATURES BETWEEN

RCCBs mounted in enclosure with degree of
protection IP 55 and connected for normal use

RCCBs in a test chamber at +23°C + 2°C and
rH 90% + 3%

RCCBs in ON-position without load

Five test cycles performed acc. to figure Z6

No tripping during cycles

At the end of last 6 h period at -25°C an a.c.
residual current is passed through one pole (see
figure 4a)

V| V[T |

- general type:

break time (ms) at 1,25 Ian not exceeding the
value for Ian in table 1

G1-1-84ms
G1-2 -93ms
G1-3-87ms

- S-type:

break time (ms) at 2,5 Ian not exceeding the
value for 2 Ian in table 1

N/A

Additionally for RCCBs of type A:

Break time with pulsating d.c. residual currents of

- 1,25 Ian (general type)

-2,5 Ian (S-type)

N/A

Multiplied by:

1,4 for Ian > 0,01 A (ms)

G1-1-36ms
G1-2 -37ms
G1-3-31Ims

2 forlan<£0,01 A (ms)

N/A
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Clause

Requirement + Test

Result - Remark

Verdict

at o = 0°el (test circuit figure 4b)

9.2.4
modify:

Only applicable for RCCBs of type B:

The RCCB under test condition of 9.2.1.7.1 b)
shall trip with a smooth direct test current of 2.5
IAn (ms)

G1-1-27ms
G1-2 -25ms
G1-3-21ms

After test possible to switch on the RCCB without
presence of residual current

TEST SEQUENCE "G;" 3 samples
(add the new test sequence)

16A, 300mA, 3P+N, B type

Gi4 Gi5 Gi6

REQUIREMENTS FOR CONSTRUCTION AND OPERATION

add:
8.Z1

BEHAVIOUR OF RCCBS AT LOW AMBIENT AIR TEMPERATURE

RCCBs for use between -25°C and +40°C operate
reliably at low ambient air temperature

add:
9.71

-25° C AND +40° C

VERIFICATION OF THE CORRECT OPERATION AT LOW AMBIENT AIR
TEMPERATURE FOR RCCBS FOR USE AT TEMPERATURES BETWEEN

RCCBs mounted in enclosure with degree of
protection IP 55 and connected for normal use

RCCBs in a test chamber at +23°C + 2°C and
rH 90% + 3%

RCCBs in ON-position without load

Five test cycles performed acc. to figure Z6

No tripping during cycles

At the end of last 6 h period at -25°C an a.c.
residual current is passed through one pole (see
figure 4a)

T|0V |0V | T

- general type:

break time (ms) at 1,25 Ian not exceeding the
value for lan in table 1

G1-4 — 65ms
G1-5-69ms
G1-6 - 73ms

- S-type:

break time (ms) at 2,5 Ian not exceeding the
value for 2 Ian in table 1

N/A
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Additionally for RCCBs of type A:
Break time with pulsating d.c. residual currents of
- 1,25 Ian (general type)
-2,5 Ian (S-type) N/A
Multiplied by: --
1,4 for Ian > 0,01 A (ms) G1-4 - 30ms P
G1-5-36ms
G1-6 - 32ms
2 forlan<0,01 A (ms) N/A
at o = 0°el (test circuit figure 4b) P
9.24 Only applicable for RCCBs of type B: --
modify: The RCCB under test condition of 9.2.1.7.1 b)
shall trip with a smooth direct test current of 2.5
IAn (ms)
G1-4 - 10ms P
G1-5-13ms
G1-6 - 11ms
After test possible to switch on the RCCB without P
presence of residual current
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9.25 . I -
add: Electromagnetic Compatibility (EMC)
See ATTACHMENT N©2
TEST SEQUENCE "H" H1 H2 H3 --
80A, 30mA, 3P+N, B type
EN 61543: |See ATTACHMENT N©2 P

Table 4-T 1.1 | Harmonics, interharmonics --

Table 4-T 1.2 | Signalling voltage ~

Add:

Table 5-T 2.3 | Conducted unidirectional transients of the ms and ps time scale -

T23b 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" 11 12 13 -
80A, 30mA, 3P+N, B type

EN 61543: |See ATTACHMENT N©2 P

Table 5-T 2.1 | Conducted sine-wave voltages or currents --

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 I1An

Table 5-T 2.5 | Radiated high-frequency phenomena -

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 IAn

Table 5-T 2.2 | Fast transients (burst) ”

Add: During the test RCCB no trip

Add: After the test, RCCB trip with a smooth direct test
current of 2.5 IAn (ms) according to 9.2.4
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TEST SEQUENCE "J" J1 J2 J3 --
80A, 30mA, 3P+N, B type

EN 61543: |See ATTACHMENT N°©2 P

Table 5-T 2.6 | Conducted common mode disturbances in the frequency range lower than 150 kHz --

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 3.1 | Electrostatic discharges P

Add: During the test RCCB may trip P

Add: After each tripping RCCB is reclosed P

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)

replace table A.1 by: |

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

|

replace table A.1 by: |

Test sequence

Clause or subclause

Additional tests acc. to

Test (or inspection)

acc. to EN 61008-1 and EN 62423
EN 61008-2-1
Ar 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
D1 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 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¢) 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
9.11.2.4¢c) No Coordination at lac
Go 9.22.1 No Reliability (climatic tests)
G1 921 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
AL 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
9.2.4 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
9.2.1.7.1 Verification of the correct operation in case of residual smooth direct current without load for
ratings of |an not tested in D1
9.1.7 Type A residual current devices
D1 No Behaviour in case of failure of the line voltage
9.1.5 Behaviour in the case f surge currents
9.1.6 Behaviour in the case of inrush residual currents
9.14 Correct operation for RCD powered on two poles only
9.2.3 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 lam
9.16 No Test device
9.12 No Resistance to mechanical shock and impact
9.18 No Non-operating current under overcurrent conditions
9.24 Verification of the RCD after test sequence
D2 9.11.2.3¢) No Verification of the suitability of RCCBs for use in IT-systems
9.24 Verification of the RCD after test sequence
E 9.11.244a) 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
9.11.2.4¢c) No Coordination at lac
9.24 Verification of the RCD after test sequence
Go 9.22.1 No Reliability (climatic tests)
9.24 Verification of the RCD after test sequence
G1 9.2.1 No 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 RCD after test sequence
HY 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 P samples for repeated
tests ¢
Ax 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 24 3
Go 3 2 3
G1 3 2 3
He 3 2 3
| e 3 2 3
Je 3 2 3

a)
b)

c)
d)

In total a maximum of three test sequences may be repeated.

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.

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

All samples shall meet the requirements in 9.9.2.1, 9.9.2.2, 9.9.2.3, 9.9.2.4, 9.

9.2.5and 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)or9.11.2.4 c).

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 909 4-poles ©
Aq 1 max. rating In 1 max. rating In 1 max. rating Iy
min. rating Ian min. rating Ian min. rating Ian
A, 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating Ian min. rating Ixn min. rating Ian
B 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
C 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating lan min. rating lan min. rating lan
Do + D1 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating lan min. rating lan min. rating lan
Do 1 for all other ratings of Ian
D, 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
E 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
F 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating lan min. rating lan min. rating lan
3 min. rating Iy 3 min. rating Iy 3 min. rating In
max. rating lan max. rating lan max. rating lan
Go? 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
G, P 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
3 min. rating Iy 3 min. rating Iy 3 min. rating Iy
max. rating lan max. rating lan max. rating lan
H 3 M samples of the same

rating
In chosen at random
min. rating lan

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

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

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.

deleted

deleted

deleted

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

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

Only the highest number of pole.

deleted

If the requirements t test max. rating Iy and minimum rating Iay does not cover all the possible range of RCBOs, the
minimum Ian shall in any case be chosen for the test
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ANNEX J N/A
Particular requirements for RCCBs with screwless type terminals for external
copper conductors

ANNEX K N/A
Particular requirements for RCCBs with flat quick-connect terminations

ANNEX L N/A
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
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Clause Requirement + Test Result - Remark Verdict
ANNEX ZB N/A
Special national conditions
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 Clause or subclause Additional tests acc. to Test (or inspection)
sequence acc. to EN 61008-1 and EN 62423
EN 61008-2-1
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
9.2.1.7.1 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 lan not tested in D1
9.2.1.8 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 N/A
ROUTINE TESTS FOR TYPE F AND B RCCBS
ANNEX ZC N/A
A-deviations
Austria subclause 4.1, Table Z1 is not valid in Austria N/A
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Clause

Requirement + Test

Result - Remark

Verdict

TABLE Z3 — REQUIREMENTS FOR MARKING

Marking on the RCCB itself

Product information
in the catalogue

Each RCCB shall be marked in a durable manner with all or,
for small apparatus, part of the following data:

If, for small devices
the space available
does not allow all

The following
information may
be marked on

Alternatively the
following
information may

Any remaining
information not
marked shall be

The minimum requirements are indicated by the symbol "X" the data to be the side or on be on the inside | given in the
marked, at least the back of the | of any cover manufacturer's
the following device and be which has to be | catalogues.
information shall visible only removed in order
be marked and before the to connect the
visible when the device is supply wires.
device is installed. | installed.

a) | The manufacturer's name or trademark X
b) | Type designation, catalogue number or serial number X
¢) | Rated voltage(s) with the symbol ~ X
d) | Rated frequency, if the RCCB is designed for frequencies other than 50Hz X
e) | rated current X
f) | Rated residual operating current (Ian) in A or in mA X
h) | rated making and breaking capacity (Im) X (%)
j) | The degree of protection (only if different from IP20) X
k) | The position of use (symbol according to IEC 60051), if necessary X
I) | Rated residual making and breaking capacity (Iam), if different from rated X (%)
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 4.1 if the X X
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 evident X X
r) | Operating characteristic in presence of residual currents with d.c.
components
] X
o Ul
- RCCBs of type B with the symbol W"El or
~ X
- RCCBs of type F with the symbol or LU
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 additional X

requirements according to 6.22

Iam and In (if different of |,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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EMC test- Sequence H, | and J
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Clause Requirement + Test Result - Remark Verdict

Emission test (3 samples)

GYL9, In=80A 1An =30mA 400VAC 3P+N J-1 J-2 J-3
B type
Conducted Emission (According to CISPR 14-1) P
Disturbance voltage limits
Frequency range Quasi-peak/ dBuV Average /dBpV

Decreasing linearly  with|Decreasing linearly  with P
0,15 ~ 0,5 MHz logarithm of frequency from |logarithm of frequency from

66~56 56~46
0,5 ~5 MHz 56 46 P
5~30 MHz 60 50 P

See oscillogram CE24119Y9001601~12

Radiated RF disturbances (30 MHz — 1 GHz According to CISPR 14-1) P
Frequency range Quasi-peak/ dBuV Average /dBpV

30 ~ 230 MHz 50 40 P
230~1000 MHz 57 47 P

See oscillogram RE24119Y9001601~003
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TEST SEQUENCE H (3 samples)
GYL9, In=80A 1An =30mA 400VAC 3P+N H-1 H-2 H-3
B type
T2.3 Surge (according to IEC 61543:1995+A1:2004+A2:2005 table 5) P
Test level of power port Differential mode: P
L-L: 4kV
L-N: 4kV
Common mode
L-PE: bkV
Tr/Th: 1,2/50us P
Pulses with both positive and negative polarity shall )
be applied, the preferred phase angles being 0°, 90°
180°, 270°
A series of five pulses is applied for each polarity and P
each phase angel(total number of pulses:20), the
interval between two pulses being approximately
1min.
RCCB was loaded at 0,3 Ian during the test P
No tripping during the test No trip P
After test --
9.9.2.3a) |Aresidual current is sudden appear on the RCCB | Differential mode: P
of IAn H-1: 71ms
Required : no value exceeds the specified limiting H'Zf 73ms
value of (300 ms) H-3: 71ms
Common mode:
H-1: 70ms
H-2: 71ms
H-3: 69ms
9.24 Only applicable for RCCBs of type B: Differential mode: P

addition acc. IEC
62423

The RCCB shall trip with a test current of an with
smooth direct current
maximum break time (300ms)

H-1: 62ms
H-2: 62ms
H-3: 62ms

Common mode:

H-1: 62ms
H-2: 62ms
H-3: 63ms
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TEST SEQUENCE | (3 samples)

GYL9, In=80A 1An =30mA 400VAC 3P+N -1 -2 -3 P
B type
121 Conducted sine-wave form voltages or currents P
) (according to IEC 61543:1995+A1:2004+A2:2005 table 5)
Test level of power port 10V P
For step 1, the frequency shall be swept over the P

ranges of 150kHz to 80MHz

The dwell time of the amplitude modulated carrier for P
each frequency shall be between 500ms and
1000ms, and the step size shall be 1% of the
precious frequency.

RCCB was loaded at 0,3 lan with AC of L pole|9mA P
during the test

RCCB was loaded at 0,2 lan with smooth direct|6mA P
current of N pole during the test

No tripping during the test No trip P
Step 2 tripping tests, with 1,25 lan at rated|1,25 [an=37,5mA P

frequency, are carried out on each sample at 5
different frequency values selected at random over
the frequency range and different from one sample
to another. The device shall trip. maximum break
time (300ms)

Tripp time < 300ms

Sample: I-1 --

0,150 MHz 64ms P
0,450MHz 68ms P
0,900MHz 67ms P
1,80MHz 70ms P
2,40MHz 71ms P
Sample: 1-2 --

3,60MHz 71ms P
4,80MHz 70ms P
7,20MHz 68ms P
9,60MHz 64ms P
12,0MHz 68ms P
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Sample: I-3 --
19,2MHz 70ms P
27,0MHz 67ms P
49,4MHz 67ms P
72,0MHz 69ms P
80,0MHz 71ms P
Step 2 tripping tests, with 2 1an smooth direct current |2 lan with smooth direct P
at rated frequency, are carried out on each sample at | curre=60,0mA
5 different frequency values selected at random over|__ . .
the frequency range and different from one sample | 17PP time < 300ms
to another. The device shall trip. maximum break
time (300ms)
Sample: I-1 --
0,150 MHz 60ms P
0,450MHz 61ms P
0,900MHz 61ms P
1,80MHz 60ms P
2,40MHz 60ms P
Sample : I-2 --
3,60MHz 60ms P
4,80MHz 61ms P
7,20MHz 60ms P
9,60MHz 60ms P
12,0MHz 61ms P
Sample : I-3 --
19,2MHz 62ms P
27,0MHz 60ms P
49,4MHz 60ms P
72,0MHz 60ms P
80,0MHz 60ms P
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T25 Radiated electromagnetic field P
) (according to IEC 61543:1995+A1:2004+A2:2005 table 5)
Test level: 10V/m P
For step 1, the frequency shall be swept over the P

ranges of 80MHz to 1GHz.

The dwell time of the amplitude modulated carrier for P
each frequency shall be between 500ms and
1000ms, and the step size shall be 1% of the
precious frequency.

Actual dwell time:1s

RCCB was loaded at 0,3 lan with AC of L pole|9mA P
during the test

RCCB was loaded at 0,2 lan with smooth direct|6mA P
current of N pole during the test

No tripping during the test No trip P
For step 2, tripping tests, with 1,25 I1An carried out 1.25 1sn=37 5mA )

at 450 MHz and at 900 MHz and at 3 other
frequencies selected at random within the specified | Tripp time < 300ms
range and different from one sample to another

Sample: I-1 --
Direction of polarization -

horizontal vertical
80 MHz 68ms 69ms P
100 MHz 69ms 70ms P
120 MHz 70ms 71lms P
450 MHz 71ms 72ms P
900 MHz 70ms 70ms P
Sample : I-2 --
180 MHz 68ms 69ms P
240 MHz 71lms 68ms P
320 MHz 70ms 69ms P
450 MHz 71lms 70ms P
900 MHz 72ms 71lms P
Sample: I-3 --
450 MHz 68ms 70ms P
520 MHz 69ms 70ms P
640 MHz 70ms 72ms P
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900 MHz 71ms 70ms P
1000MHz 72ms 71ms P
For step 2, tripping tests, with 2 I1An smooth direct 21An=60mA =
current carried out at 450 MHz and at 900 MHz and
at 3 other frequencies selected at random within the | Tripp time < 300ms
specified range and different from one sample to
another
Sample: I-1 --
Direction of polarization -
horizontal vertical
80 MHz 61ms 60ms P
100 MHz 60ms 60ms P
120 MHz 60ms 60ms P
450 MHz 60ms 59ms P
900 MHz 60ms 60ms P
Sample : |-2 --
180 MHz 59ms 60ms P
240 MHz 60ms 60ms P
320 MHz 60ms 60ms P
450 MHz 60ms 61ms P
900 MHz 60ms 60ms P
Sample : I-3 --
450 MHz 60ms 60ms P
520 MHz 61ms 60ms P
640 MHz 61ms 60ms P
900 MHz 60ms 60ms P
1000MHz 61ms 60ms P
T2.2 Electrical fast transients/bursts (EFT/B) P
(according to IEC 61543:1995+A1:2004+A2:2005 table 5)
Test level of power port akVv P
Tr/Th: 5/50ns P
Repetition frequency: 2,5kHz P
Test duration 1min P
No tripping during the test No trip P
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9.9.2.3a) |Aresidual current is sudden appear on the RCCB | |.1: 71ms P

of IAn 1-2: 72ms

Required : no value exceeds the specified limiting | !-3" 71ms

value of (300 ms)
9.24 Only applicable for RCCBs of type B: I-1: 62ms P
s "% | The RCCB shall trip with a test current of Ian with | 1-2: 62ms

smooth direct current I-3: 62ms

maximum break time (300ms)
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TEST SEQUENCE J (3 samples)
GYL9, In=80A 1An =30mA 400VAC 3P+N J-1 J-2 J-3
B type
T2.6 Conducted common mode disturbances in the frequency range lower than P
) 150 kHz (according to IEC 61543:1995+A1:2004+A2:2005 table 5)
Current levels : Level 3 P
Frequency range: 1 kHz to 1,5 kHz test current : 6,6 mA P
Frequency range: 1,5 kHz to 15 kHz test current : 6,6 to 66 mA P
Frequency range: 15 kHz to 150 kHz test current : 66mA P
For step 1, the frequency shall be swept over the P
ranges of 1kHz to 150kHz
RCCB was loaded at 0,3 lan with AC of L pole|9mA P
during the test
RCCB was loaded at 0,2 lan with smooth direct|6mA P
current of N pole during the test
No tripping during the test No trip P
Step 2 tripping tests, with 1,25 lan at rated|1,25 [an=37,5mMA P
frequency, are carried out on each sample at 5 Trio time < 300
different frequency values selected at random over | "PP time < 300ms
the frequency range and different from one sample
to another. The device shall trip. maximum break
time (300ms)
Frequency Test current Sample J-1 --
1,0kHz 6,6mA 70ms P
1,1kHz 6,6mA 71ms P
1,2kHz 6,6mA 74ms P
1,3kHz 6,6mA 68ms P
1,4kHz 6,6mA 69ms P
Sample J-2 --
1,5kHz 6,6mA 71ms P
3,0kHz 13,2mA 70ms P
4,5kHz 19,8mA 67ms P
9,0kHz 39,6mA 67ms P
12kHz 52,8mA 69ms P
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Sample J-3 --
15kHz 66,0mA 70ms P
60kHz 66,0mA 68ms P
90kHz 66,0mA 71lms P
120kHz 66,0mA 70ms P
150kHz 66,0mA 71lms P
Step 2 tripping tests, with 2 1an smooth direct current | 21an=60mA P
at rated frequency, are carried out on each sampleat|__ . .
5 different frequency values selected at random over | 11iPP time < 300ms
the frequency range and different from one sample
to another. The device shall trip. maximum break
time (300ms)
Sample J-1 --
1,0kHz 6,6mA 60ms P
1,1kHz 6,6mA 59ms P
1,2kHz 6,6mA 59ms P
1,3kHz 6,6mA 60ms P
1,4kHz 6,6mA 60ms P
Sample J-2 --
1,5kHz 6,6mA 60ms P
3,0kHz 13,2mA 60ms P
4,5kHz 19,8mA 60ms P
9,0kHz 39,6mA 61ms P
12kHz 52,8mA 60ms P
Sample J-3 --
15kHz 66,0mA 60ms P
60kHz 66,0mA 60ms P
90kHz 66,0mA 61ms P
120kHz 66,0mA 61ms P
150kHz 66,0mA 60ms P
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T3.1 Electrostatic discharges P
) (according to IEC 61543:1995+A1:2004+A2:2005 table 6)
Discharge test voltage 8 kV / air discharge P

6 kV / contact discharge
6 kV /indirect discharge

Polarity of discharges positive/negative P

10 positive and 10 negative with interval time of 1s P

9.9.2.3a) |Aresidual current is sudden appear on the RCCB | j.1- 7oms P
of IAn J-2: 71ms
J-3: 71ms

Required : no value exceeds the specified limiting
value of (300 ms)

9.2.4 Only applicable for RCCBs of type B: J-1- 62ms P
Gz ' | The RCCB shall trip with a test current of I with |57 &5 2
smooth direct current J-3: 62ms

maximum break time (300ms)
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